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function of conductivity is definitely depressed. The P~R interval is dimin- 
ished in auriculo-ventricular nodal rhythm and in functional bundle-branch 
block (see Fig. 82). 

The period of time occupied by the ventricular complex is approximately 
that of the ventricular systole. That occupied by the QRS group of 
deflections is of much importance. It should not exceed one-tenth second. 
If it does it indicates a delay in the conduction of the wave of excitation 
through the ventricular muscle. This occurs in bundle - branch block, 
arborization block, ventricular extrasystoles, in the ventricular variety of 
paroxysmal tachycardia, and, it may be, in extreme preponderance of either 
ventricle. 

The Q-T or R-T duration varies considerably. With a normal cardiac 
rate, it probably averages between 0‘32 to 0‘35 second. It is diminished by 
an increased cardiac rate, and vice versa. When the cardiac rate is unusually 
frequent the duration of the diastolic interval is so shortened that the 
deflection T approaches more and more to the following P, and P and T 
may even coincide and are superimposed (Fig. 4^9). 

In auricular hypertrophy, such as in mitral stenosis and congenital 



Fio. 49.““Electro-cardiogram in which P and T coincide and are superimposed. 


pulmonary stenosis, especially the former, the P deflection, particularly in 
lead II, is of increased amplitude (Figs. 53 and 54), and not infrequently 
is also broad and has a flat top, and may be notched or bifurcate (Figs. 55 
and 56). Some writers arc of opinion that a mere increase in the amplitude 
of P is occasionally met with in normal hearts. 

A large Q in lead III is often a feature of the PS type of infarction, 
either recent or old. It should be noted, however, that it may also occur 
with a horizontal or transverse position of the heart due to a high diaphragm, 
as, for example, in ascites, pregnancy, or obesity. In the diffepntial diagnosis, 
whether there is also a Q of somewhat smaller amplitude in lead II and a 
characteristic alteration in the R-T (S-T) interval and in the form of the 
T deflections are of cardinal importance. In addition, a large Q due to 
upper displacement of the diaphragm is diminished or abolished by holding 
the breath after a deep inspiration. A 0 in lead I is strongly suggestive 
of an old infarct of the wall of the left ventricle near the apex and the adjacent 
part of the interventricular septum. 

Notching or siflintering or slurring of the QRS complex of slight degree 
may be found in normal conditions, and in preponderance of either ventricle. 
These in pronounced degree and also notching which is irregular signify 
that the wave of excitation is speading in the different parts of the ventricular 
musculature in an abnormal manner. They may be met with m bundle- 
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brancli block, arborization block, ventricular extra-systoles, and in the 
ventricular variety of paroxysmal tachycardia. 

Diminution in the amplitude of T occurs during forced expiration, and 
it may be with advancing age. The T deflections may be flattened or inverted 
in the three leads in hypothyroidism (see Fig. 95). Diminution of T in 
lead II is frequently met with in marked left- or right-sided preponderance. 
Inversion of T in lead III alone (Fig. 48) is not infrequently found in 
health, and therefore its significance in a single examination is uncertain 
and it is of essential importance to know whether the deflection was formerly 
upright. Among pathological conditions, it is found in marked right- 
sided preponderance. Inversion of T in lead Til and lead II may occur 
duripg forced expiration. Apart from this, it is probably pathological. 



Fig. 60. — Eleotro-rardiogram showing predominant hypertrophy of the loft 
ventricle. 


Inversion of Tl and T2 may be regarded as pathological, suggesting coronary 
or myocardial disease. Inversion of T\ is also to be met with in gross left- 
sided preponderance. 

The changes in the T deflections which occur in bundle-branch block, 
coronary occlusion, and with full doses of digitalis are described elsewhere. 

The characteristics o^f a normal fourth lead are as follows (Fig. 51). The 
first deflection, P, is upright, and is rather smaller than in the other standard 
loads but less so in lead IV F. The initial group of ventricular deflections is 
of larger amplitude than in leads I, II, and HI, and is diphasic, the first wave, 
R, being positive and the second, /S', negative, and they are approximately of 
equal size. The S~T interval, as in the other three leads, is usually iso- 
electric but it may, on the other hand, show a slight inclination to rise above 
or to fall below the zero line. The T deflection is positive, and is of increased 
amplitude. 
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The form of electro-cardiographic curves depends upon the point of oripn 
of the impulse formation, the paths along which the wave of excitatiqn 
travels, and the manner of conduction of the latter ; any departure from 
the normal in respect of one of these will result in an alteration in the form 
of the electro-cardiogram. 

A typical P signifies that the impulse arises in the sino-auricular node 
and that the wave of excitation spreads over the whole of the auricles along 
the normal paths. When the auricle contracts in response to impulses not 
generated at the sino-auricular node, almost always the P deflection is of 
abnormal form. The degree of this depends upon the distance of the site 
of origin from the normal, for example, if near the node P may be almost 
normal. Often the deflection is inverted. The various forms of abnormal 
P deflections which may be found in auricular or auriculo- ventricular nodal 
extra-systoles, auricular or auriculo-ventricular nodal paroxysmal tachy- 
cardia, auriculo-ventricular nodal rhythm, and auricular flutter are described 
later. A diphasic or inverted P in lead III alone may occur in left-sided 
preponderance and in the absence of any pathological condition. 

Similarly, a typical ventricular complex signifies that the contraction of 



the ventricles is supra-ventricular in origin, i.e. they have contracted in 
response to an impulse which arises above the division of the auriculo- 
ventricular bundle, and that the wave of excitation proceeds along the normal 
paths. An atypical ventricular complex means that the contraction of the 
ventricles is ventricular in origin, i.e, the stimulus arises below the division 
of the auriculo-ventricular bundle. When the ventricular contraction is 
aberrant (see p. 847), the complex, while fundamentally typical, differs from 
the normal to some extent, this varying from a slight degree to even, rarely, 
that in which the complex resembles one of ventricular type. 

Cardiac Hypertrophy. — It has been previously pointed out that in 
cardiac hypertrophy, while both ventricles are more often affected than one 
alone, one ventricle is frequently involved to a greater degree than the other. 
This predominant hypertrophy or preponderance of either ventricle is re- 
vealed by the electro-cardiograph. If in cardiao hypertrophy an electro- 
cardiogram does not indicate either right- or left-sided preponderance, we 
may assume that the hypertrophy involves both ventricles approximately 
equally. 

In left-sided preponderance, the amplitude of R is greater in lead I than 
in lead III, and the amplitude of S in lead III is greater than in lead I (Figs, 
47 and 50). The deflections of greatest amplitude in leads I and 111, there- 
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fore, point away from each other. In right-sided preponderance, the ampli- 
tude of S is greater in lead I than in lead III, and that of R in lead 111 is 
greater than in lead I (Fig. 52), and so the deflections of greatest amplitude 
point towards each other. 



Fia. 62. — Electro-cardiogram showing predominant hypertrophy of the right ventricle. 



Figs. 63 and 64. — Electro- c^diograms from two different subjects showing increased 
amplitude of the deflection P. 


In marked preponderance of the left side, there is often inversion of T 
in lead I ; and in that of the right side, inversion of T in lead 111. Barnes 
and Whitton have suggested that these changes in the T deflection result 
from mechanical strain on one ventricle rather than actual disease of the 
myocardium other than hypertrophy. In extreme preponderance of either 
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ventricle, the period of time occupied by the Q, R, S group of deflections 
may be increased, exceeding one-tentb of a second. 

In the diagnosis of preponderance of either ventricle it is necessary to 
exclude displacement of the heart, for the following reason. The electrical 
axis of the organ is influenced by the anatomical axis, so that displacement 
may give rise to electrq-cardiographic curves of right- or left-sided pre- 
ponderance. Thus, a horizontal or transverse position of the heart due to 
a high diaphragm tends to produce a curve of left ventricular preponder- 
ance , while a vertical position of the organ with a low diaphragm, as seen 
in asthenic subjects, tends to produce that of right ventricular preponderance. 

It is also necessary to distinguish between prodoniinant hypertrophy of 
the left or right ventricle and a lesion of the left or right main branch of 
the aiiriculo-vciitricular bundle (new nomenclature) respectively. This is 
referred to on p. 1020. 

Chronic Valvular Disease. — In aortic valvular disease there is usually 




Fias. 65 and 56. — Electro-cardiograms from two different cases of mitral stenosis. Tlie 
deflection P is increased m amplitude, and is also broad, has a flat top, and is bifurcate. 

left-sided preponderance. In mitral stenosis there is generally right-sided 
preponderance ; and the P deflections may show the changes indicative of 
auricular hypertrophy described on p. 1003. The latter, when present, are 
of diagnostic value, especially when there is also right-sided preponderance. 
When auricular fibrillation supervenes, the curves will present features 
characteristic of that condition. 

Congenital Heart Disease. — The amplitude of the deflections is some- 
times greater than in the acquired form of valvular disease. There is fre- 
quently right-sided preponderance, often of marked degree, especially in 
pulmonary stenosis. 

In dextro-cardia all the deflections of a curve from lead I are inverted, 
while lead III is equivalent to the normal lead II, and lead II to the normal 
lead HI (Fig. 57). This form of electro-cardiogram is pathognomonic of the 
condition. It is to be noted that if there is also a lesion giving rise to enlarge- 
ment of the right ventricle, the electro-cardiogram will be that of left-sided 
pieponderoince with inversion of P in lead I. In uncomplicated wide patency 
of the inteiauiicular septum there may be deviation of the electrical axis 
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to the right. In patency of the interventricular septum the electro-cardio- 
gram is usually normal, except when the defect in the septum involves the 



Fig. 67. — lilcciro-cardiogram from a case of iranaposition of the heart. All tfae 
defleotions in lead]I]are]inverted. 



Figs. 68, 69 and 60. — -Electro-cardiograms from throe different subjects showing 
sinus irregularity. The amicular and ventricular deflections are of normal form, 
but there is a variation in the length of the intervals between T and P, 


auriculo- ventricular bundle and so gives rise to congenital heart-block. 
In congenital pulmonary stenosis the electro-cardiogram will reveal a marked 
right ventricular preponderance. 
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Sinus ARRHYTHMiA.—Tlie electro-cardiogram of this rhythm may 
readily be identified (Figs. 58-60). There is merely a variatiou in the length 
of the diastolic periods, i.<\ the intervals between T and P (see p. 885). 



Flo. 61. — Electro- cardiogram showing ventricular extra-systoles, marked Ex.S, The 
eorresponding P deflections are embedded in the diphasic variations. Tlicre is 
also inversion of T in lead I, and left-sided prepondeiianco. 



There is also inversion of T in lead 1 and left-sided preponderance. 


Extra-Systoles. — Extra-systoles may be readily recognised by means of 
the electro-cardiograph, and usually their site of origin.^ 

In the ventricular variety (Figs. 61 and 62) the ventricular complex occurs 
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earlier than the anticipated time. As the ventricular contraction is ventricular 
in origin and therefore the wave of excitation travels along abnonna] channels, 
the ventricular complex is wholly atypical : it is diphasic, and is of increased 
amplitude. It is of the same duration as that of the rhythmic contraction. 

There are two main varieties of ventricular extra-systoles, and it is 
usually possible to differentiate them by means of the electro-cardiograph. 
In one, the ventricular complex consists of an upward, tall and pointed 
deflection, and then of a downward and broader deflection, in lead 1 ; and 
of a downward, deep and pointed deflection, and then of an upward and 
broader deflection, in lead III. In the other variety, the ventricular complex 
consists of a downward, deep and pointed defl(‘x;tion, and then of an upward 
and broader deflection, in lead I ; and of an upward, tall and point(‘d deflec- 
tion, and then of a downward and broader deflection, in load 111. It was 
formerly thought, largely as the result of experiments in animals, that the 
first variety has its origin in the left ventricle or apical portion of the heart, 
and the second in the right ventricle or basal portion. Keceiit evidence 
has been adduced, based partly on direct observations on the exposed human 
heart, which strongly suggests that the opposite is the case. The direction 
of the deflections in lead II is usually the same as in lead III, but the 
reverse may be the case. 

In the ventricular variety of extra-systoles, the auricle maintains its 
usual rhythm and contracts as the result of the normal stimulus from the 
sinus. It follows, therefore, that the corresponding P deflection appears at 
the anticipated time and is normal in form. But it is usually embedded in the 
ventricular complex, although it may be detected in this part of the electro- 
cardiographic curve in some cases, and occasionally is nearly separate. 

If the ventricular extra- systole takes place after the normal auricular 
contraction, and the wave of contraction from the auricle has reached 
the ventricle and met that of the premature ventricular contraction in the 
ventricular wall, the ventricular complex of the premature contraction of the 
ventricle will present both typical and atypical features. 

The site of origin of a ventricular extra-systole may occasionally be at 
one time in the basal or right portion of the ventricle, and at another in the 
apical or left portion, in the same subject. 

A ventricular extra-systole is usually followed by a compensatory pause, 
which is complete. Sometimes, when the cardiac rate is slow, an inter- 
polated extra-systole occurs. 

In the auricular variety of extra-systole (Fig. 63) the P deflection takes 
place before the anticipated time. As the point of origin of the stimulus 
for contraction is at a site other than the sino-auricular node, almost always 
the P deflection is of abnormal form. The degree of difference depends 
upon the distance of the (jite of origin of the impulse from the sino-auricular 
node ; and if near or at the node, P may be practically normal. Often 
the deflection is inverted (see lead II). The premature contraction of the 
auricle may take place so early as to coincide with the ventricular contraction 
of the preceding cycle, in which case P and the preceding T are superimposed. 
The P-R interval may be increased. The P deflection is usually followed 
by a premature ventricular complex. This is of typical form, since 
the ventricular contraction is of supra-ventricular origin and therefore 
the wave of excitation to the ventricle travels along the usual paths, 
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but it may be aberrant. Almost always aberrant ventricular beats are 
found only when there is diminished auriculo-ventricular conductivity. 
In some cases, the stimulus for contraction does not reach the ventricle 
at all, in which case the premature contraction of the auricle is not followed 
by a premature contraction of the ventricle — blocked auricular extra - 
systole (third extra-systole in lead I of Fig. 63). 



Fig. 63. — Electro-cardiogram showing auricular extra-systoles, marked Ex.S. The 
premature P deflections arc of normal form in lead I, and of abnormal form — being 
inverted — in lead II. The premature ventricular complexeis are of abnormal form. 
The third extra-systole in lead I is blocked. 

In auricular extra-systole the compensatory pause is rarely complete. 

In the auriculo-ventricular nodal variety of extra-systole (Fig. 64) there 
is prematurity of the P deflection and also of the ventricular complex. 
In cases in which the contraction of the auricle and ventricle is absolutely 
synchronous, the P deflection coincides with, and is embedded in, the Q, R, S 
complex (see lead II). When the contraction of the auricle begins before 
that of the ventricle, the P deflection precedes i2, and the P-R interval is 



Fig. 64. — Electro-cardiogram showing auriculo-ventricular extra-systoles, marked Ex.S. 
In that of lead I the premature P deflection occurs before that of the ventricular 
complex, while that in lead II is embedded in the ventricular complex. 

diminished (see lead I). When the auricular contraction commences after 
that of the ventricle, the P deflection follows the R deflection. When the 
P deflection is to be observed, as the auricular contraction is due to an 
impulse which arises at an abnormal point, it is almost always abnormal in 
form, often being inverted. As the ventricular contraction is supra-ventricular 
in origin, the ventricular complex is of typical form but may be aberrant. 
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In the auriculo-ventricular variety of extra-systole, the compensatory 
pause may, or may not, be complete. 

Occasionally the beat immediately following an extra-systole arises from 
the same site as that of the premature contraction. 

Paroxysmal Tachycardia. — The first P deflection of the paroxysm is 
premature, and usually the paroxysm is followed by a long pause. 



Fig. 65.~-Elcctro-rnrdiogram .showingjthe auricular variety ol paroxysmal tachycardia. 

There is no essential difference between the complexes of the individual 
beats during a paroxysm and those of single extra-systoles in the same 
individual. 

In auricular paroxysmal tachycardia (Fig. 66) there is a rapid succession 
of P deflections occurring at regular intervals. As in the case of auricular 
extra-systoles, these are almost always of abnormal form, often being 
inverted. The contraction of the auricle may take place so early as to 
coincide with the ventricular contraction of the preceding cycle, in which 



Fig. 66. — Electro-cardiogram showing the auriculo-ventricular nodal variety of 
paroxysmal tachycardia. 

case P and the preceding T may be superimposed. The P-R interval may be 
increased. The P deflections are usually followed by ventricular complexes 
of the same form, or approximately so, as those preceding and following 
the paroxysm. There may be auriculo-ventricular block or bundle-branch 
block. In the latter case the ventricular complexes may resemble those of 
ventricular paroxysmal tachycardia. In this connection, in the differential 
diagnosis between the ventricular complexes of supra-ventricular and of 
ventricular origin, it is important to note whether any part of the P deflection 
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can be detected in the ventricular portion of the electro-cardiographic curve 
or not. 

In auricular paroxysmal tachycardia, the rhythm is regular. 

In auriculo-ventricular nodal paroxysmal tachycardia (Fig. 66) the 
electro-cardiogram is often difficult to determine. There is a rapid succession 
of auricular and also of ventricular complexes. In cases in which the con- 
tractions of the auricle and ventricle are absolutely synchronous, the P 
deflections coincide with and are embedded in the Q, S complexes. When 
the contractions of the auricle begin before those of the ventricle, the P 
deflections precede the Rs, and the P-R interval is diminished. When the 
auricular contractions commence after those of the ventricle, the P deflec- 
tions follow the Rs. When the P deflections are to be observed, they are 



67. — Eloctro-cardiogram of leads II and III. Lead II shows three isolated extra- 
systoles of ventricular origin. Lead III shows the ventricular variety of paroxysmal 
tachycardia, the complexes of which are of the same form as those of the isolated 
extra-systoles in lead IJ. 

usually of atypical form, often being inverted. The ventricular complexes 
are of typical form but may be aberrant. 

In auriculo-ventricular nodal paroxysmal tachycardia the rhythm may 
be regular or irregular. 

In ventricular paroxysmal tachycardia (Figs. 67 and 68) there is a rapid 
succession of ventricular complexes. Usually each of these is of the same form 
as those of isolated extra-systoles arising in one ventricle (see p. 1010). In some 
cases, however, the point of origin of the beats is sometimes in one ventricle 
and at other times in the other, resulting in complexes of different form ; 
and this may occur in the case of every other beat, so that complexes of 
different form alternate, which condition is sometimes called bi-directional 
ventricular tachycardia, and is of very serious significance. Sometimes 
the ventricular complexes are of indefinite form. 

In the ventricular variety of paroxysmal tachycardia, the auricle generally 
maintains its usual rhythm, contracting as the result of an impulse arising 
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in the sino-auricular node. Tt follows, therefore, that the P deflections 
occur at the usual intervals and also are of normal form. They are generally 
embedded in the ventricular complexes, but in some cases they may be 
detected in this portion of the electro-cardiographic curve and occasionally 
they are nearly separate. In some cases, however, the ventricular rhythm 
gives rise to retrograde auricular beats, either with each ventricular con- 
traction, or, less frequently, i.e. retrograde heart-block. Barely there is 
auricular fibrillation, and more rarely auricular paroxysmal tachycardia, 
or auricular flutter. 

In ventricular tachycardia, any existing irregularity of rhythm is usually 
so slight that it is detected only by means of graphic methods. 

Ip the differential diagnosis of paroxysmal tachycardia by the electro- 
cardiograph, it is to be observed that, as the difference in the form of the 
complexes of the abnormal and the normal rhythms may be only slight 
it may be necessary to compare carefully the complexes of the paroxysm 
with those of the beats which either preceded or followed it — ^indeed, an 
analysis of either transition periods may be necessary. 

Auriculo-Ventricular Nodal Rhythm. — In this condition, when the 



Fig. 68. — Elentro-cardiopram of leads II and 11 1 showing the ventricular variety 
of paroxysmal tachycardia. 


contractions of the auricle and ventricle are absolutely synchronous, the 
P deflections coincide with and are embedded in the Q, 22, S complexes. 
When the contractions of the auricle begin before those of the ventricle, 
the P deflections precede the i2s, and the P-R interval is diminished. When 
the auricular contractions commence after those of the ventricle, the P 
deflections follow the Rs, When the P deflections are to be observed, they 
are usually of abnormal form, often being inverted. The ventricular com- 
plexes are of typical form but may be aberrant. 

Auricular Fibrillation. — In auricular fibrillation the electro-cardio- 
gram is characteristic (Figs. 69-73). 

There is an absence ^f P deflections. There are, on the other hand, 
oscillations caused by the fibrillating auricle, called fibrillary waves, during 
ventricular diastole, at a rate ranging from 300 to 600, and usually about 450 
times, per minute. They occur at irregular intervals, and their form and size 
vary, the latter being sometimes very minute and sometimes considerable. 
They are most evident in cases of slow cardiac action. They may coincide 
with the T deflections, in which case the outline of the latter is altered. 
Apart from the very rare cases in which complete auriculo-ventricular block 
is present, the ventricular rhythm is completely irregular, i.e, the R deflec- 
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tions occur at irregularly irregular intervals ; their amplitude varies from 
cycle to cycle ; and often there is no relationship between the length of 
a pause and the amplitude of the R deflection which follows it. When the 



Figs. 09-73 — ^Electro-cardiograms from cases of auricular fibrillation. 

ventricular rate is slow or very rapid, this may be difficult to determine. 
As the ventricular beats are supra- ventricular in origin, the complexes are 
of typical form but they may be aberrant. There may be superadded ven- 
tricular extra-systoles, usually during the administration of one of the 
digitalis group of drugs (see p. 8681. 
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In the differential diagnosis between the electro-cardiograms of auricular 
fibrillation and those of auricular flutter, in the former almost always the 
ventricular rhythm is completely irregular, while in the latter, it will be found 
that Hiioh IS ijot the case, even when the rhythm is very irregular. Further, 
the deflections due to auricular systole in auricular flutter may be distin- 
guished from the fibrillary waves in auricular fibrillation in that they are 
less frequent, rhythmic, of larger amplitude, and almost invariably of con- 
stant form and size. 

Auricular Flutter. — In this condition it is of particular importance 
to analyse the three leads (Figs. 74-76). The P deflections may range from 
180 to 360, the usual rate being about 300, per minute. In all the leads the 
deflections occur at regular intervals, and as soon as one terminates the next 



Fig. 74.- Electro -cardiogram from a case of auricular flutter, with 2 : 1 heart-block. 
The rate of the auricle is between 320 and 330 per minute. 


one commences. In each lead of any given case they are almost invariably 
of constant form. In lead I the amplitude is comparatively small. As the 
impulse arises at an abnormal point, the deflections arc atypical in form. 
The ascending limb is rather sharp, and the descending more gradual, and 
the summit may be dome-shaped. It is difficult to say at what part the 
deflection begins. As Ijie ventricular complexes are supra-ventricular in 
origin, they are of typical form. They are superimposed upon the P deflec- 
tions, modifying their outline. In some cases T may be detected. Excepting 
in the very rare cases of 1 : 1 rhythm, in which event there is an equal 
number of P deflections and ventricular complexes, there are two or more P 
deflections to each ventricular complex, according to the degree of auriculo- 
ventricular block (see p. 900) . When the response of the ventricle to auricular 
contraction is at irregular intervals, the ventricular rhythm may be even 
very irregular. 
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It is necessary to differentiate the electro-cardiograms of auricular flutter 
from those of auricular fibrillation. This is dealt with on p. 1016. 



Fig. 76. — Electro-cardiogram from a c.ase of auricular flutter, with 4 ; 1 heart-block. 
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Fig. 76. — Electro-cardiogram from a case of auricular flutter. The auriculo-ventricular 
ratio is sometimes 2 : 1, at others 3 : 1, and at others again 4:1. The response 
of the ventricle to auricular contraction being at irregular intervals, there is irregu- 
larity of the ventricular rhythm. 

Venjuiculau Fibrillation. — The ventricular complexes are replaced 
by oscillatione, occurring at very rapid and irregular intervals, and their 
form and size vary. 
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SiNO- Auricular Block. — In this condition there is an absence of 
both the auricular and ventricular complexes during an abnormally 
long pause. (See p. 901 and Fig. 77.) 

Auriculo-Ventricular Block. — In the first grade (leads I and III of 
Fig. 78) there is merely an increase of the P~R interval, it exceeding 0-18 



' Fio 77. — Elec'ti'o- cardiogram showing an abnormalJy long pause due to 
sino-auricular block. 

second. It may be increased to such a degree that P coincides with the 
preceding T, 

In the second grade (lead II of Fig. 78) the P deflections are found at 
regular intervals and aT(‘. of typical form. Sometimes the P deflections 
are not followed by ventricular complexes, the frequency of such depending 



Fio. 78. — p]lc(',tro-cai*diograni showing partial heart-block. In each lead there is aji 
increase of the P-U interval, and in lead 11 there is also continuous 2 : 1 rhythm, 
every other stimulus from the auricle failing to roach the ventricle. There is also 
inversion of T in lead lit and left-sided preponderance. 


upon the degree of block, as described on p. 905. Unlike complete heart- 
block, on each occasion the ventricular complex is preceded by a P deflec- 
tion. In the case of dropped beats, almost always there is a progressive 
increase of the As-Y s interval preceding and a progressive shortening of the 
interval following each dropped beat, so that the prolonged pause during a 
dropped beat is not equal to two regular pulse-beats. As the ventricular beats 
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are of supra- ventricular origin, the ventricular complexes are of typical 
form. 

In complete heart-block (Fig. 79) the P deflections are found at regular 
intervals, and are of typical form. They arc more frequent than tlic ven- 
tricular complexes. In addition, the time-relation between the P dcflec- 



Fic. 79. — Electro -cardiogram of loads ] and II showing complete heart-block, or dis- 
asHociation (»f the auriculo-ventrit ular rhythm, the auricles and ventricles beating 
indcpeiidoiitly of each other. 



Fia. 80. Electro-cardiogram showing a lesion of the left main branch of the 
auriculo-ventricular bundle (new nomenclature). 


tions and the ventricular complexes is a constantly varying one, the former 
at one time preceding, at another following, and sometimes, again, coinciding 
with the latter. In the last case the P deflection is superimposed upon 
the ventricular complex. As the ventricular beats are of supra-ventricular 
origin, the ventricular complexes are of typical form. Sometimes there are 
Buperadded ventricular extra-systoles. 
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BuNDLE-BitANCH Blogk. — A lesion of either of the two branches of the 
anriculo- ventricular bundle may be recognised by means of the electro- 
cardiograph (Figs. 80 and 81). 

The ventricular complex is diphasic and of increased amplitude. The 
initial group of deflections (Q, R, S) is of increased duration, exceeding 
one-tenth second and comprising more than one-third of the whole complex, 
and usually exhibits pronounced or irregular notching. The terminal de.flec- 
tion {T) points in the opposite direction to the initial group of deflections 
in leads 1 and HI. In lead II, Q, /?, S is usually of less amplitude and is 
often diphasic ; T may point in either direction. In tin; di])hasic ventriciular 
complexes of leads I and III there is usually no iso-electric period betwcien 
y, S and T. The P-R interval may be increased. 

Two types of curves may be recognised : (1) The common type, in which 



Fio. 81. — Electro- cardiogram allowing a lesion of right main bi anch of the aiiriculo- 
ventricular bundle (new nomenclature). There is also auricular fibrillation. 


there is a large R' in lead I and a large S' in lead HI, T' pointing downwards 
in lead I and upwards in lead III. (2) The rare type, in which there is a 
large S' in lead I, and a large R' in lead III, T' pointing upwards in lead I 
and downwards in lead HI. It was formerly supposed that the first type 
was indicative of right bundle-branch block, and that the second signified 
left bundle-branch block. It is now believed that the opj)osite is the case. 

It is necessary to distinguish between a lesion of the left or right main 
branch (new nomenclature) and preponderance of the left or right ventricle 
respectively. The distinguishing features are that in bundle-branch block 
the initial group of deflections is of increased duration and usually exhibits 
pronounced or irregular notching, and T points in the opposite direction 
to the main initial deflection in leads I and HI. As already noted, increased 
duration of the R, S complex may be met with in extreme preponderance 
of either ventricle. But taking cases of preponderance as a whole, the 
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period of time is materially less. In addition, pronounced or irregular 
notching docs not occur, and T is not of increased amplitude and, apart 
from exceptional cases, points in the same direction. 

Functional Bundle-Branch Block.— A condition, which is rare, in 
which there is increased duration of the 11, S group of deflections together 



Kkj. 82.- Eleciro-cardiograiTi .showing functional bundle- branch block. 


with a diiriinished P~R interval (Fig. 82) has been termed functional bundle- 
branch 1)1 ock. 

Arborization or Tntr a- Ventricular Block. — The initial group of 
deflections is of increased duration and usually exhibits pronounced or 
irregular notching, and is of low voltage (Fig. 83). Some believe that 
occasionally the T deflection points in the opposite direction to the initial 



Fia. 83. — Electro -cardiogram showing arboiizatioii block. There is an extra-systole, 
marked Ex.S, in lead 1, two extra-systoles in lead 11, and one in lead III. 

deflection in leads I and III. Even if such should be the case, its form is 
not so abnormal. 

It should be pointed out that some writers are of opinion that the electro- 
cardiogram just described indicates a delay of the wave of excitation along 
the right or left main division of the auriculo-ventricular bundle, i.e, incom- 
plete or partial bundle-branch block. 
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Alternation of the Heart. — This may sometimes be recognised by 
means of the electro-cardiograph, by an alternation in the amplitude of the 
deflections due to the contraction of the ventricle (Fig. 81). Both the R and 
T waves may be allected, or one more than the other. It should be noted 
that alternation of the heart is sometimes shown in a sphygmograin without 
any corresponding evidence in an electro-cardiogram, while rarely the opposite 
holds good. It should be further noted that the alternation in a sphyg- 
mogram and electro-cardiogram docs not always correspond ; i.e. the smaller 
ventricular deflections coi’rcsj)ond with the larger pulse-wave. 

Angina Pectoris. — Left-sided preponderance is usual. In a proportion 
of cases the ventricular complexes are abnormal. Most varieties of these 





Fig. 84. — Electro-c-ardiogram from a ease of paroxysmal tachycardia. There is alter- 
nation in the amplitude of the M deflections. 


abnormalities may be met with, including flattening or inversion of T in 
lead I or II, or both ; increased duration, and notching of the Q, R, S group 
of deflections ; bundle-branch block ; and a large Q deflection in lead III 
(see p. 1025). There may be extra-systoles and some degree of heart- block 
Other abnormalities of rij^ythm are exceptional. The changes in the ventri- 
cular complexes may be of considerable value in doubtful cases. Negative 
findings, on the other hand, are of no importance. 

Transient modifications of the electro-cardiograms similar to those of 
coronary occlusion with infarction have been observed in some cases of 
angina pectoris during the attacks. Such are of much diagnostic significance. 

Coronary Occlusion with Infarction op the Heart. — Electro- 
cardiograms of this disease are usually characteristic and of great diagnostic 
value. They are as follows : 
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Within a few hours there is usually a deviation of the B-T or the S-T 
segment. This portion of the curve commences from the 72 or /S deflection 
either above or below the iso-electric level and proceeds in a more or less 
horizontal direction, resulting either in a plateau-shaped elevation or in a 
depression respectively. This alteration is generally most noticeable in 



Ji'jti. 86. — Electro-cardiogram from a case of the T* type of infarction of the heart taken 
early after the onset of symptoms. The R-T portion of the curve commences above 
the zero level in loads I and II, and slightly below the zero level in load III, as 
indicated by arrows. 
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Fig. 86. — Electro-cardiogram from ii case of the type of infarction of the heart taken 
early after the onset of symptoms. The R~T portion of the curve conimoncos above 
tJio zero level in load 1, and below the zero level in lead III and rather so in load II, 
as indicated by arrows. 


leads I and III. In this event, the corresponding portions of the curves in 
these leads are divergent. Thus, if there is R~T elevation in lead 1 there is 
R~T depression in lead III (Figs. 85 and 86) ; and vice versa (Figs 87 and 88). 
Sometimes the deviation of the R-T segment is best observed in leads III 
and IT, or in leads I and II ; or the alteration may be present in one lead 
only. The foregoing features are perhaps pathognomonic of the condition. 
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After a few days or more, tlie R-T portion of the curve gradually returns 
to the iso-electric level, and the T deflections gradually reappear. The 
latter assume a direction opposite to that to which the R-T segments were 



Fia. 88. — Eloctro-cardiogram^rom a case of the type of infarction of the heart taken a 
few hours after the onset of symptoms. The R~T portion, of the curve commences 
below the zero level in lead I and above the zero level in leads II and III, as in- 
dicated by arrows. 


previously deviated. Thus, inversion of the T deflections follows elevation 
of the R~T segments, and upright T waves follow depression of the R-T 
segments. (Figs. 89-91.) The T deflections are usually sharply defined, 
and their amplitude is often large. The R-T intervals preceding the 
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altered T waves frequently exhibit convexity or concavity. The fore- 
going features are not so characteristic as are those of the first stage, but, 
taken together with the clinical features, they afford strong corroborative 
evidence of the disease. 

In both stages, sometimes there is diminished amplitude and increased 
duration of the initial group of ventricular deflections (Q, 7?, iS), and the 
latter is generally associated with notching or splintering. 

There are various types of curves, the two commonest being : (1) Lead I 
shows R~T elevation and, later, inversion of the T deflections ; and in 
lead ITT, the li-T segments are depressed, with the subsequent development of 
upright T waves. (Figs. 85, 86 and 89). (2) Lead ITT shows R~T elevations 
and, later, inversion of the T deflections ; and in lead T, the R-T segments 
are depressed, with the subsequent development of upright T waves (Figs. 
87, 88, 90 and 91). 

The first type, which is the more common, is associated with occlusion 



Fig. 89. -- Klee tro- cardiogram from a case of the typo of infarction of the heart. The 
T deflections in lead J arc inverted, and are rather sharply defined and of increased 
amplitude. Those in load III are upright, and are sharply defined and of increased 
amplitude. 

of the descending branch of the left coronary artery and infarction of the 
wall of the left ventricle near the apex, especially the anterior part, and the 
adjacent part of the interventricular septum ; and is termed the type. 
The second is associated with occlusion either of the right coronary artery 
or the circumflex branch of the left and infarction of the posterior wall of 
the left ventricle near the base ; and is designated the T® type. 

In both types of curves tins T deflections in lead IT are often slightly 
inverted or flattened. 

Some changes in the T deflections towards the normal usually supervene 
within a few weeks or months, and ultimately the T deflections in all leads 
may become normal, but sometimes those in one lead remain inverted and 
sharply defined, and even these changes are very suspicious. 

A large Q deflection in lead ITT (see Figs. 90 and 91) is often a noticeable 
feature of infarction of the posterior wall of the left ventricle, cither recent 
or old. It is to be noted, however, that it may also occur in other conditions 
(see p. 1003). 

33 
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Lead IV is particularly valuable in occlusion of the descending branch of 
the left coronary artery, i.e. the type. This lead alone may be affected, 
while in some cases the changes are more evident, or occur earlier and last 
longer than in the three other leads. They resemble those of lead I of this 
type. Thus, there is elevation of the R~T intervals, and subsequently in- 



Fig. 90. — Klectro-car(Jiogram from a case of the type of infarction of the heart. The 
T deflections in lead II are inverted. Those in lead III are inverted, and are sharply 
defined and of increased amplitude. There is a large Q in load III. 



J<Tg. 91. — Electro-cardiogram from a case of the typo of infarction of the heart. The 
T deflections in leads^II and 111 are inverted, and are sharply defined and of in- 
creased amplitude. There is a large Q in leads III and If. 


verted T waves. (Figs. 92 and 93.) Lead IV is of less value in infarction of 
the posterior wall of the left ventricle, i.e. the type. There may be no 
changes, or if present they are less marked. If there are changes, they 
generally resemble lead I of this type. Thus, there is depression of the E~T 
intervals and, later, upright T deflections. The latter are of increased 
amplitude, and may be huge. (Fig. 94.) 
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The foregoing changes in the electro-cardiogtams of coronar}'^ occlusion 
with infarction of the heart are not constant. But they are frequent, and 
when they do occur are of great diagnostic value. It is necessary to point 
out that it is the successive changes in the curves which are especially 



Fia. 92. — Eloctro-oarcliograra of the fourth lead from a case of the type of infarction 
of the heart. There is R-T elevation, as indicated by arrows, and inversion of T. 
There is also a large Q. 

important. For this reason, serial records taken over a period of time are 
of much greater value than a single one, for in cases in which the latter does 
not reveal the characteristic changes, later curves may do so. It is unusual 
to find an absence of these changes during the whole of the first two weeks 



Fiq 93 — Electro-cardiogram of the fourth lead from a case of the type of infarctiem 
of the heart. There is shght R-T elevation, and the T deflections are inverted, 
sharply defined and of increased amplitude. There is also a large Q, 

after the onset of symptoms, though transient changes may have disappeared 

in later electro-cardiograms. ^ i t> 71 / 

In conclusion, it is to be noted that a similar deviation m the ii -1 ^or 
S-T) interval has also been recorded in rheumatic carditis, pericardial 



effusion, and pneumonia. The olimeal features of these conditmus, 

however, do not resemble those of coronary occlusion. 

It has been pointed out that transient changes m the 

to those of coronary occlusion have been observed durmg attacks of 

angina pectoris. 
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Low Voltage. — The term low voltage is used when no part of the Q, R, S 
complex exceeds five millimetres in the three leads. It is almost always of 






Fig. 95.- Electro-cardiogram from a case of hypotliyroidiflin. Tho T doilcctiojis are 
absent in the three leads ; and there is also diminished amplitude of the R, S 
complex. 



Fig. 96. ' Electro -cardiogram from a case of auricular fibrillation fully under the 
influence of digitalis. 

pathological significance, and may be met with in marked chronic myocardial 
disease, severe congestive failure from any cause, coronary occlusion, y)eri- 
cardial effusion, and liypothyroidism. In the last named there arc also 
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changes in the other dellcctions (see below). As stated on p. 1021, low 
voltage is one of the various features found in arborization or intraventricular 
block. 

HYroTHyjioiDiSM. — The T deflections are flattened or inverted in the 
three leads ; and frequently there is also diminished amplitude of the 
Qy liy S complex. See Fig. 95. 

The Effect of Dicitalts. — Electro-cardiograms of patients fully under 
the influence of digitalis may show depression of the E-T interval with 
flattening or iji version of the T deflections (see Fig. 96). This should be 
distinguished from the R-T deviation due to coronary occlusion. In the 
former the corrcisponding portions of the curves always point in the same 
direction ; while in the latter usually they point away from each other in 
leads 1 and 111. 

Frederick W. Price. 


DISEASES OF THE BLOOD VESSELS 

The term arterio sclerosis, which means no more than arterial hardening, 
has led to much confusion as it has been employed by various authors in 
different senses to describe different pathological conditions of the arteries. 
Thus, it has been used to comprise the following conditions : 

(a) Diffuse hyperplastic sclerosis, characterised by intimal hyperplasia 
and hypertrophy of the media ; 

Qj) Degeneration of the middle coat of the artery, known as Monckeberg’s 
medial sclerosis, in which lime salts are deposited more or less symmetrically 
in rings around the artery ; and 

(c) Arterial degeneration of the intima, known as atheroma, or, because 
of the tendency to calcification, as atherosclerosis. 

Or it is confined to the first and second. Or it is restricted to the first. 
Or it is employed to include the three mentioned above and, in addition, 
arterial inflammation, which when chronic is most often the result of syphilis 
but may be caused by other infections. Or, finally, it is employed by a few 
writers to include even other pathological conditions, such as infiltration. 
It is, therefore, clear that the term arteriosclerosis should not be used except 
in a very general sense. 

It is proposed to adopt the following classification of diseases of the 
arteries : 

- (i) Arterial inflammation 

(a) Acute arteritis 

(b) Chronic arteritis 

(c) Thrombo-angiitis obliterans 

\il) Polyarteritis nodosa or periarteritis nodosa 

(ii) Diffuse h 5 rperplastic sclerosis 

(iii) Monckeberg’s medial sclerosis 

(iv) Fatty Degeneration of the Media 

(v) Atheroma (Atherosclerosis) 

(vi) Other Degenerations allied to atheroma 

(vii) Arterial infiltration. 
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And the following will he dealt with separately : (1) The syndrome of inter- 
mittent claudication, caused by several of the foregoing pathological con- 
ditions; (2) Aneurysms, whether (a) saccular, most frequently caused by 
syphilis ; (6) aneurysmal dilatation, most often due to atherosclerosis ; or 
(c) the less common forms of aneurysm. 


ARTERIAL INFLAMMATION 

The arteries may be infected from their iniima, either by micro-organisms 
settling on the surface or by the arrest of an infective embolus within the 
lumen. They may also be infected by micro-organisms reaching the media 
or adventitia through the vasa vasorum or by direct inward spread of 
inflammation from the surrounding tissues. 


Acute Arteritis 

Acute arteritis was formerly described as a common event in many 
diseases, the staining of the intima being mistaken for inflammation. Acute 
inflammation of the arteries is, however, a rare disease, and is usualfy met 
with as a complication in the acute infections. The intima of the aorta 
may be infected in cases of septicaemia and pyaemia, and most commonly 
in cases of progressive septic endocarditis, when the organisms usually 
found arc streptococci. Vegetations may be seen upon the intima and 
the inflammation rapidly involves the subjacent coats. Occasionally the 
aorta may be infected in a septicaemia or pyaemia, through embolism of 
the vasa vasorum, or the ascending aorta may be infected by spread through 
the vessel wall from a pericarditis. The wall of the aorta may rupture, or an 
aneurysm be formed, but this is rare. Acute multiple arteritis is most 
frequently seen as a sequel of typhoid fever, but cases have been observed 
after small -pox, scarlet fever, influenza, and pneumonia. In many cases the 
organisms of the disease have been found in the vessel wall. 

Symptoms. — The symptoms depend upon the vessels affected. In the 
case of the femoral artery, there may be severe pain in the course of the vessel 
with sometimes redness and swelhng in the part affected. The pulse below 
is obliterated. The limb becomes pale and cold, and then livid. Gangrene 
may or may not follow ; it depends upon the rapidity with which the vessel 
is blocked. In some cases where the onset is severe and the symptoms 
suggest that gangrene will follow, the circulation improves and colour returns 
to the limb. In other cases, several of the arteries may be infected at the 
same time, with high fever and symptoms of an acute infection. Some cases 
of cerebral thrombosis in which a young or middle-aged patient makes a 
good recovery and lives for twenty or thirty years without any other vascular 
catastrophes are probably of this type. 

Prognosis and Treatment. — In acute arteritis treatment, other than 
rest and general and local measures for the relief of pain, is of little avail. 
The condition is a very severe one. If the artery involved is a large one, every 
effort should be made to avoid infectious gangrene, and in some cases a 
surprising return of circulation may be observed. 



ARTERIAL INFLAMMATION 


1031 


CrtuoNio Arteritis 

iEtiology. — Acquired syphilis is by far the most common cause of chronic 
arteritis, and less frequently congenital syphilis. Tuberculous endarteritis 
is not uncommon in the small pulmonary arteries and in the arteries of 
the brain in tuberculous meningitis. Endarteritis obliterans may also be 
caused by infection with pyogenic organisms of a subacute or chronic type. 
Moreover, changes in the adventitia of the small arteries arc also found in 
polio-encephalo-myelitis and in encephalitis lethargica. 

Pathology. — Chronic arteritis is a focal affection, and is found in 
muscular and elastic arteries of all calibres. It is common in the aorta and 
large elastic arteries, and it also frequently attacks the small arteries. The 
large muscular arteries, however, are but rarely affected by syphilis. Chronic 
inflammation of the arteries has been divided into — (1) Endarteritis, where the 
intima is affected ; (2)mesarteriti8; and (3) periarteritis, where the external coat 
is involved. In the great majority of cases of inflammation of the smaller 
arteries all coats are involved. The muscular and elastic fibres tend to be 
destroyed and this may result in direct rupture. The changes in the intima 
are very conspicuous. Its layers become very much thickened by inflam- 
matory infiltration and proliferation. In the early stages round cells are 
seen, and later spindle-shaped fibroblasts, definite granulation being thus 
formed, while in cases of syphilis plasma cells and eosinophil leucocytes 
are often present. The result of this thickening in such small arteries is to 
narrow the vessel, and the condition is often termed endarteritis obliterans. 
The lumen may finally become completely blocked, leading in the brain 
to cerebral softening, and in other tissues to fibrosis. The adventitia is also 
greatly thickened in chronic syphilitic arteritis and consists of inflamed 
tissue infiltrated by lymphocytes, plasma cells, and occasional eosinophil 
leucocytes. 

Syphilis of the aorta or syphilitic mesaortiiis is a focal inflammation, but 
it may implicate almost the whole length of the aorta. The inflammation 
extends from the adventitia. The vasa vasorum proliferate and in most 
cases pass into the intima. About these vessels is a zone of granulation 
tissue, usually consisting only of plasma cells, lymphocytes, eosinophil 
leucocytes, and fibroblasts, but occasionally there are gummata with giant 
cells. Endarteritis of the vasa vasorum is found only in the more intense 
reactions. The elastic fibres of the media are completely destroyed in the 
areas of granulation tissue ; occasionally the media is necrosed between 
areas of granulation tissue. The Sp. pallida has been demonstrated in the 
lesions. The intima of the aorta is usually thickened over the areas of 
inflammation, and this thickening has been in the past confused with the 
degeneration of the intima that we know as atheroma. The inflammatory 
thickening of the intima due to syphilis can, in its earlier stages, be dis- 
tinguished by the naked eye from atheromatous thickenings by its sharper 
demarcation, pearly colour, rubber-like consistency, crenated outline, pitted 
surface, and freedom from fatty degeneration. The weakening of the vessel 
wall on account of the replacement of the middle coat frequently results 
in dilatations, varying in size from minute stellate patches to large aneurysms. 
The scarring and pitting are due to fibrous tissue replacing the inflamed 
media and are characteristic. In the later stages atheroma usually occurs 
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in the thickened intima over the areas of inflammation ; also syphilitic 
mesaortitis and primary atheroma may co-exist, especially in later life. 

The coronary circulation is often found affected in these cases, with the 
result that there are attacks of angina pectoris. Owing to the mesaortitis 
of the ascending aorta, the orifices of the coronary arteries become narrowed 
or blocked, but the disease does not spread far down the arteries, in this 
way providing a striking contrast with atheroma. It may cause extensive 
necrosis or fibrous patches in the myocardium, and the heart is not un- 
commonly enlarged. Frequently the aortic ring has expanded, or the aortic 
valves have become involved by the syphilitic inflammation, so that aortic 
regurgitation is a common sequel. 

The arteries of the brain are frequently involved by syphilis, which causes 
endarteritis obliterans and consequent cerebral softening. This change is 
also present in syphilitic meningitis, where the syphilitic inflammatory 
reaction is more intense. The kidneys are but rarely affected, though occa- 
sionally gummata are found. The eyes are not infrequently attacked and a 
condition of syphilitic choroido-retinitis may be seen on ophthalmoscopic ex- 
amination. In other organs, such as the liver and testicle, gummatous 
necrosis, followed by fibrous changes, is found. In rarer instances the trachea 
and lungs are affected. 

Symptoms. — The symptoms that result from syphilitic vascular disease 
depend upon the organ affected. 

In the aorta, aneurysm is a common result from syphilis. Aortic regurgita- 
tion, with its usual effect on the heart, is even more common. The symptoms 
of necrosis or fibrosis of the myocardium are severe anginal pains, often result- 
ing in sudden death. Occasionally the heart muscle may give way, with the 
usual signs of chronic cardiac failure. If the brain is affected by arterial 
thrombosis, the symptoms depend upon the area affected ; hemiplegia, 
aphasia, and hemiariopia may all result. Albuminuria is quite uncommon in 
syphilitic vascular disease. Iritis may be present, and more commonly 
choroiditis, in which white patches surrounded by pigmented areas give a 
striking appearance to the fundus oculi. The optic disc is often white and 
atrophied. In syphilitic meningitis, oedema of the optic papilla is often present. 
The radial artery is practically always normal to the touch in cases of 
S5rphilitic vascular disease. 

Course. — The course of syphilitic arterial disease is very variable. The 
symptoms resulting from endarteritis and subsequent thrombosis in medium - 
sized arteries such as the cerebral, are generally present in the acute secondary 
stage, from 2 to 5 years from the date of infection, but the vascular disease 
may exist with exacerbations all through life, and the important and char- 
acteristic cardiovascular changes in the first part of the aorta generally 
follow 16 to 25 years after the original infection. 

Prognosis. — The prognosis in cerebral syphilitic vascular disease is on 
the whole good, if the condition be taken early enough and treated properly. 
It has to be remembered, however, that vascular syphilis is often complicated 
by parenchymatous syphilis, where the spirocheetes are not only found in the 
walls of the vessels, but also in the cerebro-spinal tissues themselves, and this 
complication certainly increases the gravity of the condition. In the later 
cardiovascular syphilis the prognosis is bad unless the diagnosis is made 
early before any serious cardiac symptoms have developed. 



ARTERIAL INFLAMMATION 1033 

Treatment. — Prophylaxis is of the greatest importance in syphilitic 
vascular disease. With regard to treatment, in the acute stages of syphilitic 
vascular disease it is generally thought that mercury is the best drug 
to use. Mercurial inunctions or soluble intramuscular mercurial injections 
should be given for 2 or 3 weeks before any intravenous injections are 
prescribed. Moreover, iodides should be given by the mouth, to absorb 
as far as possible the inflammatory products in the intima of the vessels. 
The indiscriminate use of arsphenamine and neoarsphenamine in the acute 
stages of syphilitic vascular disease has been followed by most disastrous 
results, their administration causing further swelling of the intima and further 
blocking and thrombosis of the small vessels. After mercury and iodides 
have been given for 3 or 4 weeks, neoarsphenamine, should be administered 
cautiously in small doses and gradually increased. 


THROMno-AuGims Obliterans 

This name was suggested by Buerger in 1908 for a disease characterised 
by acute inflammation of the deep arteries and veins, and sometimes by a 
migratory inflammation of the superficial veins in the extremities. Throm- 
bosis develops and the vessels become occluded. 

iStiology. — The malady is found most commonly in middle-aged 
male Hebrews. The cause is unknown, but the pathological changes suggest 
that it is due to an infection. Syphilis is usually not present, the W assermann 
reaction being negative. Excessive tobacco smoking has been suggested as 
a predisposing factor. 

Pathology. — The deep vessels of the arms and legs, especially the latter, 
are occluded by thrombosis in various stages of organisation ; their walls 
are traversed by vessels, and show a little inflammatory infiltration. In 
about a quarter of the cases this is associated with a migratory phlebitis in 
the superficial veins of the limbs. The condition is characterised by extensive 
progressive thrombosis, with organisation, with little inflammation of the 
vascular coats. 

Symptoms. — The onset is gradual with pains in the feet and toes. The 
patient is unable to walk for more than a few minutes without severe cramp- 
like pain in the legs (intermittent claudication, see page 1041). The thrombi 
in the superficial veins, when they occur, are also very tender. Redness of 
the extremity, especially when in a dependent position, is often noted, while 
blanching occurs when the limb is raised. Diminution or loss of pulsation 
in the arteries, such as the radial or dorsalis pedis, is often present. In the 
later stages, the cramp-like pain becomes intense, and the disability in 
walking often leads to marked mental depression. Trophic changes appear in 
the skin, with gangrene, and fissures and ulcers may occur. 

Diagnosis. — (1) Raynaud’s disease more often attacks females; the 
upper extremities are most affected ; and X-rays show marked atrophy of 
the bones of the hands. This is not present in Buerger’s disease. (2) In 
erythromelalgia the limbs become red and flushed, but the arteries 
pulsate forcibly ; gangrene does not occur. (3) In gangrene due to 
Monckeberg’s sclerosis, the calcified arteries may be well seen by means 
of the X-rays? 

Prognosis. — The course of the disease varies. Some cases progress 
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rapidly, while others last for years. Gangrene may require high amputation 
of the limb. 

Treatment. — As the cause is not known, there is no specific treatment. 
With regard to drugs, iodides and glyceryl trinitrate are used. Gentle massage 
is useful, and diathermy sometimes helps. Ultra-violet therapy has been 
tried. Buerger recommends passive postural exercises ^ and employs the 
following method : “ The affected limb is elevated, with the patient lying 
in bed, to from 60 to 90 degrees above the horizontal, being allowed to rest 
upon a support for from thirty seconds to three minutes, the period of time 
being the minimum amount of time necessary to produce blanching or 
ischajmia. As soon as blanching is established, the patient allows the foot 
to hang down over the edge of the bed for from two to five minutes, until 
reactionary hyperaemia or rubor sets in, the total period of time being about 
one minute longer than that necessary to establish a good, red colour. The 
limb is then placed in the horizontal position for about three to five minutes, 
during which time an electric heating pad or a hot-water bag is applied, 
care being taken to prevent the occurrence of a burn. The placing of the limb 
in these three successive positions constitutes a cycle, the duration of which 
is usually from six to ten minutes. These cycles are repeated over a period 
of about one hour, some 6 to 7 cycles constituting a seance ” (Leo Buerger, 
The Circulatory Disturbances of the Extremities). Others claim that the main- 
tenance of a high venous pressure and stimulation of the heart are the most 
effective lines of treatment. Pain is relieved by rest in the recumbent position, 
and heat applied to the painful limb by electric pads or electric light baths is 
also useful. Ulcers of the legs should be treated surgically. 

Polyarteritis Nooosa or Periarteritis Nodosa 

Polyarteritis nodosa is a rare complaint characterised by prolonged fever 
and the occurrence of nodular swellings, and in some cases aneurysms of the 
medium-sized arteries. It may affect arteries in almost any part of the body, 
producing a very diverse symptomatology. 

iCtiology. — Young adults are most commonly affected, and males more 
often than females. The cause is unknown. The Wassermann reaction is 
negative, but the pathological changes and course of the disease suggest an 
infectious agent. 

Pathology. — The medium-sized arteries are usually affected, especially 
those of the heart, kidneys, and intestines. A remarkably focal acute inflam- 
mation extends through all the coats of the artery with hyaline or fibrinoid 
necrosis of the arterial wall, and within the lumen are often found thrombi, 
which may become organised. Aneurysmal dilatation is usually present. 
There may be many pol^^morphonuclear leucocytes and some mononuclear 
cells, lymphocytes, and plasma cells ; eosinophil cells are a characteristic but 
inconstant finding. White or yellowish -white nodules, from the size of a pin’s 
head to that of a pea, can be seen on the arteries. Owing to the alteration 
in the lumen of the vessels, necrosis and infarcts occur in the organs supplied. 

Symptoms. — The disease may start in almost any way, even with bronchial 
catarrh or with epigastric pain. There is tachycardia and irregular fever, with 
marked prostration. Some cases may start as an acute illness, simulating 
nephritis or rheumatic carditis ; in others long continued malaise is the main 
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presenting symptom. Acute abdominal pain may be caused by disease of the 
mesenteric arteries — indeed, even perforation of the intestine and peiitonitis 
have followed. If the arteries of the heart are involved, evidence of myocardial 
disease will be present ; and when the kidneys are afiected, blood and casts 
appear in the urine. Occasionally bronchial asthma, cough and haemoptysis 
liave been noted. Later, in a small proportion of cases, nodular swellings, 
varying in size up to a pea, may be felt in the subcutaneous tissues of the 
abdomen, thorax, and limbs. Examination of blood shows the anaemia and 
a moderate leucocytosis. Blood cultures are sterile. 

Diagnosis. — This is extremely difficult, owing to the variable symptoms 
displayed. In most cases, a pyrexial infection, of unknown origin, has its 
nature revealed only post-mortem. Rarely, however, where a node was 
felt in the subcutaneous tissues and excised during life, the diagnosis has 
been made before death. The diagnosis should now be made more often if 
it is suspected in any obscure and varied illness in which there is some 
evidence of arterial involvement. 

Prognosis. — It has been said that in most cases death occurs within a few 
weeks to a few months after the onset of symptoms. Now, however, when 
more cases are recognised, it is found that many recover and that the disease 
may run an intermittent course for many years. 

Treatment. — This is the same as that of any acute infection. Arsenic, 
mercury, and quinine should all bo tried, though the results up to now have 
not been encouraging. In the main the treatment should be symptomatic 
as the parts involved are so varied. 


DIFFUSE HYPERPLASTIC SCLEROSIS 

The diffuse hyperplastic sclerosis of Jores and Evans, formerly known as 
arterio-capillary fibrosis of Grull and Sutton, is characterized by intimal 
hyperplasia, especially of tlie smaller arteries and arterioles, and hypertrophy 
of the media, particularly of the medium-sized arteries. 

.etiology, — ^Diffuse hyperplastic sclerosis is commonin late middle age, and 
is by no means a senile change. In the great majority the causes are those of 
hyperpiesia (see p. 1065). The affection may also be due to gout and lead poison- 
ing, and chronic nephritis. In rare cases associated with chronic interstitial 
nephritis, it may occur iu young children. It is more common in males than 
in females. The inherited constitution is of great importance as shown by the 
high familial incidence in certain cases. Syphilis has no part in the causation 
of this condition, though, of course, it may be present in syphilitic cases. 

Pathology. — The condition is widespread, frequently involving the 
whole arterial system. It affects the smaller arteries and the arterioles, and 
the medium-sized arteries. The kidneys and spleen are moat commonly 
affected, especially the first ; the next most frequently, the brain ; while 
the pancreas, liver, suprarenal glands, stomach and intestines are less often 
implicated. The characteristic lesion consists of a cellular proliferation of 
the intimal cells and increase of hyaline material. At a later stage there is 
fatty degeneration in the arterioles alone. The thickening of the intima 
may lead to obliteration of the lumen of the vessels. There is hypertrophy 
of the media of the medium-sized arteries, the radials, with little or no 
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change in the intima. In the case of the smaller arteries and arterioles, a 
patchy ischaemic fibrosis of certain organs, i.e. the kidneys and brain, may 
take place. Haemorrhages may also occur. 

There may be co-existent atheroma, e.g. of the cerebral and coronary 
arteries, and, it may be, of the aorta, due to age or, in the opinion of some, 
the result of the hypertension. 

Symptoms. — In diffuse hyperplastic sclerosis the vessel wall may be felt 
to be uniformly thickened — the so-called “ whip-cord ’ ’ artery. The degree of 
hardening of the arteries is found on palpation to vary at different times. 
The artery feels hardest when the vessel is most contracted and consequently 
smallest. As the muscular arteries are those chiefly affeided, the radial, 
brachial, and temporal arteries are involved. The systolic blood -pressure 
in cases of simple hyperpiesia may be 1 60-240 mm. or more ; it may reach 
even 300 mm. in cases associated with chronic interstitial nephritis. Symp- 
toms of cardiac hypertrophy are common in the early stages, but in favour- 
able cases they may not appear for years. In some cases cardiac hyper- 
trophy is followed by dilatation, with its attendant symptoms. Headache, 
of a throbbing and bursting character, and generally in the occipital region, 
is an early symptom of arterial hypertrophy, and giddiness and fullness in 
the head are frequently complained of. Transient paralysis may occasionally 
be met with, and this has been attributed to spasm of the hypertrophied 
arteries. Later on, cerebral haemorrhage may occur, with the production of 
hemiplegia. Albuminuria and casts in the urine may be found, while profuse 
renal haemorrhage may occur. Uraemic symptoms do not occur frequently 
and then not till late unless the condition is secondary to chronic nephritis. 
Gastro-intestinal symptoms are often present. The patient may first com- 
plain of dyspepsia. A chronic diarrhoea without obvious cause in an elderly 
man should lead to a careful examination of the arteries and kidneys. 
Bronchitis and emphysema may mask a cardiovascular hypertrophy, and 
the enlargement of the heart may be overlooked unless there is a careful 
examination of the blood-pressure. The changes in the fundi are numerous 
and characteristic, and have been discussed in the section on hypertension 
(seepp. 1066, 1067 ) . Intermittent claudication is not uncommon in these cases. 

Prognosis. — The prognosis depends very largely on the degree of renal 
involvement. In hyperpiesia the condition may last for many years and 
only be terminated by haemorrhage into the brain, the ischaemic fibrosis of 
the kidney, which accompanies it, being of no clinical importance. If, 
however, there is evidence that the cardiovascular hypertrophy and high 
blood-pressure are complicated by true nephritis, the condition is a grave 
one and uraemia may ensue ; and when well-marked albuminuric retinitis 
is present death usually occurs within six months, though very rare cases have 
been recorded where a certain amount of ocular change has persisted for years. 

Treatment. — The first indication is to remove the cause of the condition 
as far as possible. As a rule the most important thing is the regulation of 
the patient’s life, the removal of anxiety and the reduction of his work and 
activity to a reasonable amount. The reduction of alcohol and tobacco is 
often needed, and it is the average daily consumption that counts in this 
direction. Any gouty tendencies should be corrected by the administration 
of alkalis and intestinal antiseptics, such as sodium benzoate. All sources of 
focal sepsis, whether in tonsils, teeth, nasal sinuses, or genito-urinary tract. 
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should be carefully sought for and, if found, removed. Moderation in food 
and drink, with regular exercise and care in promoting diaphoresis, is essential. 
Turkish and vapour baths may be given cautiously. The administration of a 
purgative pill once a week, and the use of a mild saline purgative each morning 
are indicated ; while in acute crises the abstraction of one pint of blood from 
the arm has often saved life. 


MONCKEBERG’S MEDIAL SCLEROSIS 

This form of degeneration is accompanied by a deposition of lime salts 
in the middle coat. 

iEtiology and Pathology. — The cause is undoubtedly a senile degenera- 
tion of the elastic tissue and the muscle of the large muscular arteries, and a 
deposition of masses of lime salts in the dying tissue. It has no relation to 
syphilis. This degeneration has been caused experimentally in animals by 
a great variety of toxins. In man the causation is obscure, but it is common 
in diabetes and in old people. The lime salt is deposited, more or less 
symmetrically, within the media in plaques, which encircle part or all of the 
lumen. The alfe.ction is very common in the arteries of the leg below the 
bifurcation of the femoral ; occasionally the radial and ulnar arteries are 
affected ; rarely the aorta. 

Symptoms. — The symptoms are coldness and oedema of the legs, as the 
result of defective circulation through them, and finally, and not uncommonly, 
gangrene results, this form of degeneration being usually present in senile and 
diabetic cases. The arteries feel like pipe stems, and sometimes crackle when 
rolled beneath the finger. They can be well seen by means of the X-rays. 

Prognosis. — This depends partly upon the amount of gangrene present 
and partly upon the associated conditions. 

Treatment. — It is clear that if amputation has to be undertaken a local 
amputation is of little value, and the limb should be amputated above the 
knee, as the arterial degeneration almost aways extends to the bifurcation 
of the femoral artery. 


FATTY DEGENERATION OF THE MEDIA 

Fatty degeneration of the media occurs commonly in aU arteries, li tends 
to occur in cases of high hlood pressure^ and is consequently a common and 
important secondary complication of diffuse hyperplastic sclerosis. It is prob- 
ably the result of toxins or lack of nourishment, and is frequently present in 
cases of severe an tern ia. It also occurs in old age, and is associated with 
cardiovascular hypertrophy. The muscle fibres become lost, being replaced 
by fibrous tissue. The vessel wall usually becomes weakened and is liable to 
rupture. 


ATHEROMA 

Synonyms. — Atherosclerosis; Degeneration of the Arterial Intima. 
Definition. — Atheroma is a variety of arterial degeneration which affects 
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and is almost confined to the intima. It is characterised by the accumiila - 
tion of debris, which is at first fatty and later becomes impregnated with 
lime salts. The Greek word was used by Galen to signify a swelling full of 
gruel-like material. 

Etiology. — There is no doubt that atheroma is found more frequently 
and is more widespread with advancing age. Long life is a question of the 
blood vessels, and it has been well said that a man is only as old as his arteries. 
The quality of the arterial tissue that has been inherited may be poor, and a 
tendency to the development of atheroma at about the same age is often seen 
in all the members of certain families, thus showing the influence of heredity 
in the production of the condition. Atheroma also results from the amount of 
wear and tear to whir*h the vessels have been subjected. It appears as a 
secondarv change in cardiovascular hypertrophy, so that it tends to be more 
frequent in patients with hypertension than in other subjects of the same 
age. The affection is much more common in men than in women, and in 
subjects who have hard and prolonged mental or physical work. Moreover, 
it is much more common in the aorta than in the pulmonary artery, and when 
it does occur here it is nearly always associated with high pulmonary pressure, 
e,g, in mitral stenosis and in pulmonary fibrosis. The severity of the disease 
increases with the length of time during which the high blood-pressure has 
existed. Over-eating and stress and strain of modern life are probably 
factors in the aetiology of the condition. It has been said that the most impor- 
tant cause of atheroma is chronic poisoning. Acute degeneration of the 
media has been found after typhoid fever in young people, and has 
b:en caused experimentally by the injection of bacterial toxins. Chronic 
lead poisoning and gout are also aetiological factors. On the other hand, 
syphilis has no connection with atheroma, though the condition of the aorta 
known as syphilitic mesaortitis was for a long time confused with the 
chronic intimal degeneration we now know as atheroma. Disease of the 
kidneys probably has no direct relation with atheroma, though the high blood- 
pressure of chronic interstitial renal fibrosis and of secondary contracted 
kidney is an important factor in producing atheroma in the large elastic 
arteries. 

Pathology. — Atheroma occurs in the large elastic and muscular arteries. 
The condition is usually most marked in the aorta. The coronary, cerebral, 
retinal, radial, brachial, and temporal arteries are frequently affected. The 
peripheral arteries may be normal to the feel in cases where there is advanced 
atheroma of the coronary or cerebral arteries. In the slighter degrees, minute 
yellow flecks or patches on the aorta may be observed by the naked eye. 
In the later stages, yellow plaques or buttons are conspicuous, and under 
the microscope masses of large fatty crystals, with a covering layer of fibrous 
tissue, are to be noted. At)lieromatous plaques may ulcerate and the con- 
tents be discharged into tHe aorta, and thrombi are often deposited on the 
surface of these atheromatous ulcers. As the atheroma may be associated 
with degeneration of the media, a general dilatation of the aorta is very 
common. On the other hand, circumscribed aneurysm due to severe medial 
degeneration very rarely occurs. The aortic valves are frequently affected 
by atheromatous degeneration, and aortic stenosis or aortic regurgitation 
may result. A yellow atheromatous patch is commonly seen on the anterior 
flap of the mitral valve. Atheroma often causes great narrowing of the 
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lumen of the vessels, and eventually a thrombosis may form and complete 
occlasion result ; this is the moat dangerous result of atheroma ; it fre- 
quently occurs in the large divisions of the coronary arteries, especially in 
the anterior interventricular branch of the left, and is not uncommon in the 
vessels of the brain. With regard to the heart, atheroma has a most profound 
influence, owing to the fact that it is one of the commonest caunes of fibrosis 
of the myocardium ; but the chief danger is a sudden blockage of one of 
the coronary arteries, generally the anterior ventricular branch of the left 
coronary. In these cases, if death does not follow immediately, a sudden 
softening of the heart muscle (myomalacia cordis) may occur, and an aneurysm 
of the heart may result, and in certain rare cases actual rupture of the heart 
wall has followed — a broken heart. In the brain, atheroma results in cerebral 
thrombosis, and is the commonest cause of this condition in old people, 
and in middle-aged people who have not had syphilis. Very commonly, 
however, especially in those cases of atheroma where the blood-pressure is 
raised, haemorrhage may occur. In most cases of atheroma the kidneys are 
not involved, though occasionally atheromatous plaques may be found on 
the branches of the renal artery. Should, however, one of these plaques 
be large enough to cause much narrowing of an interlobar artery, a wedge- 
shaped red area of fibrosis in the distribution of the artery will occur. The 
renal changes, however, are relatively unimportant, and they rarely lead to 
symptoms during life. 

Symptoms. — The blood pressure is only raised if the atheroma happens 
to complicate cardiovascular hypertrophy. In the aorta a diffuse dilatation, 
with pulsation in the supra-manubrial notch, may be present. The radial, 
brachial, and temporal arteries are often irregularly thickened and tortuous 
and can often bo seen pulsating beneath the skin, but this dilatation has none 
of the important effects that so often follow a saccular aneurysm. Atheroma 
of the coronary arteries frequently gives rise to cardiac failure, and more 
often to angina pectoris ; and sudden death is not uncommon, owing to a 
sudden thrombosis of a large branch. In the brain, hemiplegia usually 
results from hajmorrhage and more rarely from thrombosis. Ocular symptoms 
are rare in atheroma of the retinal arteries, which may be seen with the 
ophthalmoscope to be irregularly swollen and tortuous, but swelling of the 
optic disc and retinitis are not present. 

Prognosis, — The course and prognosis are extremely uncertain. Circula- 
tion through the diseased vessels may proceed fairly satisfactorily for a 
long time, but thrombosis may occur with alarming suddenness, and with 
the direst results, if a cerebral or cardiac artery is affected. 

Treatment. — The treatment of atheroma is unsatisfactory. Prophy- 
laxis exists in the removal of the cause when possible. Great attention 
should be paid to diet, and repletion should be studiously avoided. Alcohol 
and tobacco should be taken with greatest moderation, and attention should 
be paid to regular exercise, and the action of the skin should be assisted by 
warm baths. It is doubtful if drugs are of value in the treatment of atheroma ; 
but small doses of potassium iodide seem to be of some use in absorbing 
the degenerative products and assisting in the circulation of the blood through 
the obstructed areas. 
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OTHRR DE(JENERATIONS ALLIED TO ATHEROMA 

There are closely allied intiiiial degenerations, in which this accumulation 
of fatty debris is absent. 

In fibrotic degeMeration, muscle fibres and to a less extent elastic fibres 
disappear after little or no fatty degeneration, and the intima becomes fibrotic. 
This may be found in any artery, but is very common in the smaller arteries, 
for instance, the interlobular and afferent arteries of the kidneys, where 
atheroma is very rare. 

Hyaline degeneration affects the ultimate arterioles in the kidney and other 
organs ; the muscle and elastic fibres disappear rapidly, and the intima 
becomes swollen and hyaline, and usually fatty. It is common with high 
blood pressure, but is otherwise rare. 

Both these forms of intimal degeneration arc of importance, because 
intimal fibrosis is much less focal than atheroma, and both forms, in affecting 
arteries of small calibre, lead in the same way as atheroma to a narrowing of 
the lumen sufficient to cause ischaimic destruction of the tissues. They may 
therefore be considered together with atheroma in their clinical effects. 


ARTERIAL INFILTRATION 

The commonest form of infiltration is amyloid infiltration. 

iEtiology. — Amyloid or lardaceous disease occurs in cases of long sup- 
puration due to pyogenic organisms, and is frequently associated with the 
secondary pyogenic infections that occur in tuberculosis of the bones and 
joints, in chronic syphilitic ulceration, and in actinomycosis. 

Pathology. — The amyloid substance is extracellular and is deposited 
beneath the endothelium of capillaries, the reticulum of adenoid tissue and 
the pulp of the spleen, and in the smaller arteries and veins, especially in 
their middle coats. The affected organs are firm to the touch and have a 
waxy appearance. The amyloid substance can be demonstrated macro- 
Bcopically by pouring tincture of iodine on the affected organ, the waxy 
material being stained a deep mahogany colour. Microscopically, an iodine 
staining may be used, or a methyl-violet stain, which colours the amyloid 
substance pink and the parenchymatous cells blue. In the kidney, the small 
arterioles in the glomeruli, those around the convoluted tubules and those in 
the medulla, are first attacked. In the intestine, the arterioles in the villi 
stand out clearly. There are two forms of amyloid infiltration of the spleen : 
the diffuse waxy spleen, where the venous sinuses are outlined and the central 
artery of the Malpighian capsule is affected ; and the sago spleen, where the 
Malpighian capsule is greatly enlarged by the amyloid infStration — its central 
artery is untouched, but its branches into the capsule are greatly swollen 
by the waxy material. In all these organs the parenchymatous cells are 
unaffected directly by the amyloid infiltration, but in the later stages necrose, 
owing to interference with their nourishment. 

Symptoms. — The patient is pale, but often has a waxy complexion with a 
bright colour in the cheeks. Chronic, profuse and painless diarrhoea is com- 
mon. The urine contains a large quantity of albumin, and is usually fair in 
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amount and of low specific gravity. The liver and spleen are enlarged, and 
ascites and oedema of the legs are often present. 

Prognosis. — If the chronic suppuration can be cured, the condition may 
sometimes disappear ; but in the majority of cases this is not possible, as the 
septic condition is engrafted on to a chronic tuberculous or other granulo- 
matous condition, which is almost always impossible to eradicate. 
Treatment. — ^This consists in trying to remove the cause. 


INTERMITTENT CLAUDICATION 

So far the various conditions discussed have been classified according 
to the underlying pathology. Intermittent claudication is only a symptom, 
but it provides such a characteristic syndrome that it is best taken separately 
here. The term “ intermittent limp ** or claudication is applied to a condition 
in which severe pain, in one or both legs, comes on after walking for a certain 
distance. 

i£tiology and Pathology. — In the large majority of cases this syndrome 
occurs in elderly men, who have well-marked calcification of the middle coat 
of the arteries of the lower limbs (Monckeberg’s degeneration, q.v.). In rarer 
cases it may be present in atheroma or diffuse hyperplastic sclerosis or 
ihrombo-angiitis obliterans (q.v.). It may be associated with high blood 
pressure, gout, diabetes, syphilis, or excessive indulgence in tobacco. 

The symptoms are due to the arteries of the leg being unable to supply 
the muscles with the increased flow of blood that the limb requires during 
walking. It is one of the earliest signs of partial impairment of the arterial 
How. 

Symptoms. — The characteristic pain comes on after walking a certain 
distance and is brought on more quickly by faster walking. It may be 
accompanied by cramp in the calves, and also by numbness or tingling 
sensations. It causes the patient to limp and finally to stop. After resting 
for a minute or two, he is able to continue walking, but the symptoms again 
recur after he has walked for a further period. Sometimes the pain may 
only be described as tiredness or may only be felt in the feet and unless 
a careful examinatitin is made the pain may be attributed to flat feet. Often 
the patient may suffer from angina pectoris, the causation of the two con- 
ditions being very similar, or his anginal pain may seeni to disappear as 
his intermittent claudication appears, really because he is no longer able 
to walk quickly enough to provoke the anginal pain. In nearly all cases of 
long standing there is absence of pulsation in the dorsalis pedis artery, or 
in the posterior tibial of the affected limb, which often shows signs of circula- 
tory disturbance, being swollen, congested, and mottled, while the toes 
may be white and cold ; but in early cases the arteries may still carry enough 
blood when the patient is resting so that it is more diffieult to confirm the 
diagnosis, The amount of calcification in the arteries, which is often very 
extensive, may be determined by X-ray examination. In many cases dry 
gangrene of the limb has supervened. 

Progilosis. — The prognosis is bad, but the attacks may persist for years 
before more serious results, such as gangrene, appear. 

Treatment.— Exercise must be limited, and the patient warned to move 
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slowly and avoid hurrying in his walks. The production of intermittent 
venous occlusion may give helpful results. Diathermy has been used to 
relieve the pain. Heart muscle extracts and preparations of the pancreas 
given hypodermically have been tried, but without much success. Dry 
gangrene may require amputation of the limb, and when threatened may be 
relieved by removing the sympathetic nerves round the femoral artery. 


ANEURYSM 

Definition. —The word aneurysm is derived from the Greek to widen or 
dilate,, and may be said to include any dilatation of an artery. 

Anon 1 yams are generally divided into — 

1. True Aneurysms, in which the walls of the dilatation are formed by the 
coats of the artery. Those may again be divided into — 

(а) Diffuse aneurysm. — These are general dilatations of an artery. The 
dilatation is generally not great, and is of little clinical significance except 
that it indicates medial degeneration. The artery is sometimes tortuous in 
addition. The so-called cirsoid aneurysm is a very extreme example of this. 

(б) Circumscribed aneurysm. — These are limited to a segment of an artery 

or to a part of its circumference. * 

(c) Dissecting aneurysm. — These are caused by the splitting of the coats 
of the artery, the blood having passed through the lumen into the wall of the 
artery, separating one coat from another. 

(d) Arterio-venous aneurysm. — In these there is a communication between 
an artery and a vein ; there are two varieties in this group — (1) aneurysmal 
varix, and (2) varicose aneurysm. 

2. False Aneurysms are those following a wound or rupture of an artery, 
with the formation of a diffuse or circumsciibed hsornatoma, and are bounded 
by tissues external to the wall of the artery. 

When a true aneurysm ruptures and gives rise to a false aneurysm the 
resulting structure is known as a mixed aneurysm. 

etiology and Pathology. — The two main factors in the causation of 
aneurysm are — (1) loss of the muscular and elastic fibres in the wall of the 
artery ; (2) strain. The latter is generally brought about by repeated and 
prolonged muscular effort, and high arterial pressure may sometimes be an 
additional factor. The importance of strain as a causal factor is borne out 
by the fact that aneurysm is much more frequent in men than women — about 
five to one — and occurs more frequently in the fourth decade of life than at 
any other period. It also occurs much more frequently in hard manual workers, 
such as dock labour'^rs, soldiers and sailors. By far the most comimn cause 
producing weakening of the large elastic arteries is syphilitic inflammation. 
In persons dying of aneurysm, examination of the aorta in the neighbourhood 
of the aneurysm will generally reveal mesaortitis (see page 1031). In the first 
part of the aorta this is nearly always so, but as one gets farther away from 
the aortic valves an increasing number of aneurysms are due to atheroma 
and non-syphilitic degeneration of the media ; in the abdominal aorta less 
than half are syphilitic. Small aneurysms may also result from erosion 
of the walls of the arteries in cases of septic endocarditis — ^the so-called 
mycotic aneurysm. Frequently these are multiple ; they occur most often 



ANEURYSM 1043 

in the cerebral arteries or in tbe peripheral arteries. Extensive growth of 
streptococci and septic granulations may be seen in the neighbourhood of 
the dilatations. 

Aneurysm may also be the result of congenital defects in the media of the 
vessel, which is very commonljr seen about the circle of Willis, at the junction 
of the anterior communicating artery with the anterior cerebral. The 
aneurysms vary from about the size of a pin’s head to that of a pea, and not 
infrequently their rupture gives rise to a difiuse subarachnoid haemorrhage, 
the origin of which is often overlooked unless careful search is made for the 
aneurysm. Congenital aneurysm has also been described in the aorta, at the 
point of insertion of the ductus Botalli, and in cases of coarctation of the aorta, 
in which condition there is great narrowing of the aorta just below the origin 
of the left subclavian artery. 

Loss of support by surrounding tissues also appears to lead to the produc- 
tion of aneurysm, e.g. at the base of a gastric ulcer a small aneurysm often pro- 
jects as a nodule and is liable to rupture. Peptic erosion may also be a cause 
of weakening the walls of such arteries. In the cavities of the lungs, occurring 
as the result of pulmonary tuberculosis, it is quite common to find an aneurysm 
on the walla of the arteries lying in such cavities. 

It is very doubtful if external trauma alone is ever the cause of true 
aneurysm, but injury to the artery by penetrating wounds by knives or 
bullets may certainly cause it. 

Slight medial degeneration leads to diffuse aneurysm, and severe medial 
degeneration may cause circumscribed aneurysm. It is the usual cause of 
circumscribed aneurysms of muscular arteries, such as the popliteal, but is 
a very rare cause of circumscribed aneurysm of the aorta. Atheroma itself 
does not lead to aneurysm, but it may be complicated by medial degeneration. 
Continued high blood-pressure is an important contributory factor in the 
formation of a diffuse dilatation of the aorta, but this has few clinical re- 
semblances to saccular or even to fusiform aneurysm. 

One of the most striking appearances in an aneurysm is the coagulation 
of blood in the sac itself. This does not occur in diffuse dilatation of the aorta, 
biitin those cases of sacculated aneurysm where the wall has become roughened. 
The sac becomes lined with fibrinous deposits, and occasionally an aneurysm 
may be cured by the deposition of successive layers of fibrin, so that the 
sac becomes almost completely filled. On the other hand, thrombus in 
aneurysms may form emboli and so lead to infarcts. Again, in many fatal 
cases of aneurysm, rupture and haemorrhage have taken place, the deposition 
of fibrin having failed to prevent the blood reaching the surface. Rupture 
may take place externally, or into any of the hollow viscera or the serous 
cavities. Rupture into the pleura is common, as also is rupture into the 
trachea or into the ossophagus. In these cases, death is usually sudden, 
though oozing may have taken place some time before the final rupture. 
When the haemorrhage forces itself into the connective tissues or muscles, it 
takes place much more slowly, and in the cases of the limbs may allow time 
for treatment. An aneurysm often exercises pressure on the other organs 
and structures in its neighbourhood. The heart is displaced away from the 
aneurysm, and the blood vessels are often narrowed so that circulation 
through them i§ impeded. The trachea, the bronchus, the oesophagus, and 
the nerves passing near the aneurysm also suffer. When the aneurysm meets 
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bony tissues, absorption of the bone takes place and the vertebrse are fre- 
quently eroded in this way, the bone being absorbed more rapidly than the 
intervertebral cartilage. When the aneurysm presses against the anterior 
surface of the chest, the ribs and sternum are pushed forward and finally are 
absorbed and perforated. 

I. ANEURYSM OF THE THORACIC AORTA AND ITS BRANCHES 

These are two types — (1) The diffuse aneurysm, or general dilatation, 
which occurs in medial degeneration of the aorta ; and (2) the circumscribed, 
usually saccular, aneurysm, almost always the result of syphilitic inflamma- 
tion. , 

General Dilatation of the Aorta (Diffuse Aneurysm) 

Symptoms. — In general dilatation of the aorta the enlargement is extensive, 
but never reaches a very great size. The symptoms are generally due to ather- 
oma and the medial degeneration that accompanies it. Very often there 
is interference with the coronary circulation, and this leads to diminution of 
the circulation of blood through the heart and consequently to cardiac pain. 
The aorta may sometimes be felt pulsating in the supra-manubrial notch, 
and the X-ray photograph will show general dilatation of the aortic arch. 
When the aortic ring is not stretched, the dilatation of the aorta beyond it 
may lead to the formation of a systolic murmur. Occasionally these patients 
die suddenly, on account of thrombosis of an atheromatous branch of a 
coronary artery. Provided there is no aortic regurgitation or coexisting 
coronary disease, patients with a dilated aorta may live for many years without 
serious discomfort. 


Circumscribed Aneurysm 

These are generally saccular but may be fusiform. 

Symptoms. — Aneurysm of the Ascending Part of the Arch of the 
Aorta. — An aneurysm of the ascending part of the arch tends to grow 
forward and outwards, and to produce a pulsating tumour that is palpable 
and audible at the level of the second or third interspace ; hence it is often 
called the aneurysm of 'physical signs. It often erodes the ribs and sternum. 
The tumour is tender and is often the seat of pain, which may be constant 
but is increased by exertion. A soft systolic murmur may be- heard over it. 
If syphilitic aortitis spreads to the aortic valve or if the part adjacent to 
the aortic valves is affected, the aortic ring may be dilated and aortic regurgi- 
tation will take place. There will then be hypertrophy and dilatation, of 
the left ventricle, with an aortic diastolic murmur, and the symptoms of 
aortic regurgitation will ba added. 

The pressure effects produced by an aneurysm of the ascending aorta 
are as follows : The heart is disjdaced downwards and to the left. The 
superior vena cava is pressed upon ; this may result in cyanosis of the head 
and neck, and oedema of the arms, and enlarged veins may occasionally be 
seen coursing over the front of the thorax. Very rarely the aneurysm may 
rupture into the superior vena cava, in which case the symptoms noted may 
come on quite suddenly and are very marked. There is often a systolic 
thrill, and on auscultation a continuous murmur, which is increased during 
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systole, is of great diagnostic value. The aneurysm may press upon the 
right bronchus, causing a chronic cough, due to irritation of the bronchus 
and stasis of its contents, and deficient or absent breath sounds over the 
upper lobe of the right lung. It may occasionally press upon the pulmonary 
artery and in rare cases, actually open into it, causing great dilatation of 
the right ventricle and auricle. Such aneurysms may present themselves 
to the left of the sternum rather than in the usual place, the right. Aneurysm 
of the ascending aorta has been known to perforate into the right ventricle 
and much more frequently into the pericardial sac. When the aneurysm 
comes forward it may irritate the pleura j and in some cases a loud pleuritic 
rub, audible over the aortic area, may be one of the early signs. Not un- 
commonly this form may rupture into the pleura or sometimes externally. 

Aneurysm of the Transverse Arch of the Aorta. — As the arch of 
the aorta passes from right to left it also passes from before backwards, 
and consequently aneurysms arising from the transverse and descending 
parts of the aortic arch are situated more deeply in the chest than those 
arising from the ascending portion. Aneurysms of the transverse and de- 
scending parts of the aortic arch have been called by Broadbent aneurysms 
of symptoms, because their presence has often to be inferred by the pressure 
symptoms that they produce, while a pulsating tumour is only present 
in the very late stages and may not appear at all. 

1. Pain . — Pain is one of the commonest and earliest symptoms of 
aneurysm. It may often occur behind the sternum or across the back and 
pass down the left arm and be very severe : it then lasts longer than true 
anginal pain and is more liable to occur at night ; this form of pain occurs 
when the ascending aorta is distended. When, however, the transverse arch 
is affected the pain is sometimes felt on the left side of the neck and even 
in the occipital region ; it is probable that this pain in the neck is a reflected 
pain caused by abnormal afferent impulses reaching the cervical spinal cord 
as a result of the distension of the transverse arch. A boring, persistent 
pain in the chest is probably the result of direct pressure of the aneurysm. 
Sometimes there may be true angina pectoris owing to involvement of the 
mouths of the coronary arteries. 

2. Respiratory Symptoms . — Dyspnoea is common in aneurysm, and apart 
from associated heart disease is usually caused by pressure upon a bronchus. 
There is often stridor, which in this case is heard both in inspiration and in ex- 
piration. Hsemorrhage also occurs as a result of leaking of an aneurysm 
through the bronchus. It may at first be slight, but often a huge gush of blood 
supervenes, causing death. It is said that reflex irritation of the vagi will 
occasionally cause bilateral adductor spasm of the vocal cords and marked 
dyspnoea. In this case the stridor is only heard with inspiration and dis- 
appears if a little chloroform is inhaled. Patients with aneurysm often have 
a ringing, rough, brassy cough. If the pressure on the bronchus has been 
gradual, secondary changes occur in the lung, and compression of the left 
bronchus in the early stages may produce over-distension of the left lung 
with diminished or absent breath sounds, so as to lead to a suspicion of 
pneumo-thorax ; Inter on bronchitis occurs with dilatation of the bronchus 
with expectoration of purulent phlegm. Pressure on the trachea may occa- 
sionally be observed in cases of aneurysm of the aortic arch, the larynx 
being drawn downwards and backwards with each cardiac pulsation. A 
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physical sign described by Surgeon-Major Oliver is known as tracheal tugging. 
The patient should be placed in the erect position, and directed to close his 
mouth and elevate his chin. The cricoid cartilage should be grasped between 
the finger and thumb and gentle steady upward pressure be made upon it. 
If there is an aneurysm, the pulsation of the aorta will be distinctly felt 
transmitted through the trachea to the hand. This sign may occur in 
aneurysm before other symptoms are evident, but is not very reliable. 

3. Pressure on nerves. — {a) The left recurrent laryngeal nerve. — This 
nerve courses round the arch of the aorta and passes up behind it, and is 
consequently often involved in aneurysm of the transverse arch. The 
abductor fibres of the recurrent laryngeal nerves succumb to the effect of 
pressilre before the abductor fibres and consequently the vocal cord is at 
first in the position of adduction. During respiration, the right vocal cord 
moves up to and meets the adducted left vocal cord and respiration is un- 
affected. During phonation, the right vocal cord again comes up to and 
meets the left vocal cord, and the voice may be quite normal. It is therefore 
clear that a laryngoscopical examination may reveal the early stage of 
pressure on the left vocal cord before there has been any alteration in the 
voice. As the pressure increases, the adductor muscles are affected and the 
left vocal cord remains motionless in the cadaveric position half-way between 
full inspiration and full expiration. The voice is now hoarse, and it* not 
uncommonly happens that hoarseness is the first symptom for which the 
patient presents himself. (6) The sympathetic nerve. — Pressure upon the 
sympathetic nerve causes first of all irritation and later on a paralysis of 
the cervical sympathetic fibres. When the sympathetic is irritated, the pupil 
on the same side is dilated, and there may be sweating and flushing of tlie 
same aide of the face and ear. When the cervical sympathetic is paralysed, 
the pupil is smaller than on the opposite side, the eyeball may be sunken 
into the orbit, and there may be a slight degree of ptosis. Unequal pupils 
in aneurysm are, however, frequently found without any of the other 
symptoms of sympathetic irritation or paralysis, and in these cases Doctors 
Wall and Walker suggest that the difference in the pupils is due to the 
pressure of the aneurysm upon the arteries passing to the neck. They have 
shown that in a condition of low blood pressure the pupils are dilated, 
whilst in a condition of high blood pressure they are contracted, and that 
pressure upon one common carotid will cause dilatation of the pupil on the 
same side. They point out that under these conditions the dilated pupil 
is constantly on the same side as the smaller temporal pulse, and they 
consider that the dilated pupil and the small pulse are due to the same cause, 
namely, pressure upon the arteries supplying that side of the neck. Unequal 
pupils also occur as the result of syphilitic disease of the nervous system. 
We may get bilateral pin' point pupils, or the pupils may be unequal and 
irregular in outline. In both cases the reaction to light is lost, while the 
reaction to accommodation remains, (c) Pressure upon the intercostal 
nerves occasionally results from an aneurysm that presses backwards and 
erodes the vertebrae and posterior portions of the ribs. In these cases the 
pain is very severe along the affected nerves. In the distribution of the 
nerve itself the skin may be anaesthetic — the so-called anmsihesia dolorosa, 
(d) In some cases the aneurysm presses upon the brachial plexus, shooting 
pain occurring in the head and neck and down the right arm. 
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4. Pressure upon the branches springing from the aorta. — This is not un- 
common, and may result in the absence of one radial or temporal pulse, or in- 
equality between the two pulses. If the innominate artery is pressed upon, the 
right radial and temporal arteries may be small and imperceptible, while in an 
aneurysm of the transverse arch of the aorta, the left subclavian artery is 
compressed, in which case the left radial pulse may be affected. A sphygmo- 
graphic tracing is often of value in demonstrating the difference between the 
two pulses, and a forced expiration, by increasing the intrathoracic pressure, 
will often accentuate the difference between the two sides. When the pulses 
are markedly unequal, the blood-pressure is also diminished on the side of 
the feebler pulse ; a difference of pressure of over 30 mm. between the 
two sides is in favour of aneurysm provided it is not due to coarctation 
of the aorta. 

6, Pressure on the oesophagus. — This may result in slight difficulty in 
swallowing but the dysphagia is very rarely important. Occasionally the 
aneurysm may ulcerate into the oesophagus so that death takes place from a 
sudden rupture. 

Aneurysm of the Desciending Portion of the Arch. — In these cases 
the sac frequently projects backwards and erodes the vertebrae from the 
third to sixth thoracic, causing great pain and occasionally compression of 
the spinal cord, resulting in paraplegia. Dysphagia is more common, and 
sometimes a tumour appears in the region between the scapula and the spine, 
and may attain a very large size. 

Aneurysm of the Descending Thoracic Aorta may occur close to 
the diaphragm. Aneurysm of this form is frequently overlooked, pain in 
the back being the most prominent early symptom. 

Diagnosis. — Inspection. — This is most essential. Abnormal pulsation 
should be looked for in the thorax, and can often be seen when the patient 
is seen obliquely in a good light. Posterior pulsation is generally observed 
to the left of the spine. Enlarged veins over the chest, suffusion of the face, 
and alteration in the pupil may be noted. The apex-beat is often displaced 
from its normal position, especially when the sac is large, this being due to 
pressure of the aneurysm on the thorax ; the heart itself is seldom hyper- 
trophied, unless there is a leakage through the aortic valves. 

Palpation. — Palpation may reveal the area and degree of the abnormal 
pulsation. There may only be a diffuse impulse, but if the sac has perforated 
the chest wall, a forcible heaving and expansile impulse may be felt. Occa- 
sionally a diastolic shock is to be noted. This has been thought by some to be 
due to the forcible closure of the aortic valves producing an effect within 
the aneurysmal sac ; another explanation is that the contraction of the 
heart draws in the ribs during systole at the point where they are adherent 
to the aneurysm and the diastolic shock is produced by the elastic recoil 
of the ribs and costal cartilages. Occasionally a systolic thrill may be 
felt. 

Percussion. — A dull area may in some cases be made out in the second right 
interspace in cases of aneurysm of the ascending aorta. Much more rarely 
an aneurysm of the arch may press forwards and to the left, and produce dull- 
ness below the- left clavicle. Pressure upon a bronchus may at one period 
result in hyper-resonance from lung distension, and later, owing to absorp- 
tion of air in the lung, the percussion note may become dull. 
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Auscultation.- -There may be no murmur, even in a large aneurysm, but 
a systolic murmur is not uncommon. When both systolic and diastolic 
murmurs are hoard, aortic regurgitation is present in addition to the aneurysm. 
Accentuation of the aortic second sound is a most constant auscultatory 
sign of aneurysm, but it occurs with syphilitic aortitis before an aneurysm 
has developed. 

Reference has already been made to alteration in the radial and temporal 
pulses. Exceptionally, in a large aneurysm of the descending aorta there may 
be absence of pulsation in the abdominal aorta and peripheral arteries of 
the legs, the dilatation of the thoracic aorta being sufticient to convert the 
intermittent into a continuous stream. 

Examination by radioscopy is most important in every case where 
aneurysm is suspected and may give valuable information. The chest should 
be examined from the anterior, the x>osterior and the right oblique positions. 
The pulsation of the tumour and its relation to the aorta may actually be 
seen, but photographs should always be taken, both in the anterior-posterior 
and oblique positions, as much information is obtained from the density of 
the shadow cast by the aneurysm. If the latter is very dense, it can be 
reasonably inferred that deposition of the laminated clot has taken place 
within the sac. 

Complications and Sequelae. — The main complication causing d^.atb 
is rupture, which may take place either externally, into the pericardium, 
into the pleura, into the oesophagus, into the bronchus, or into the lung tissue 
itself. Pressure on the trachea, causing stridor and respiratory obstruction, 
is a very distressing complication. Bronchitis may occur during the course 
of the illness, and may be recovered from more than once. Broncho-pneu- 
monia and gangrene of the lung not infrequently occur when there is pressure 
upon a bronchus, and empyema may occasionally result. Tuberculosis of 
the lung may coexist with aneurysm, but death from haemoptysis, the result 
of perforation of a deep-seated aneurysm into the bronchus, has often been 
mistaken for the profuse haemorrhage of tuberculosis. Cardiac failure is 
responsible for a large number of deaths. This may be the result of inter- 
ference with the circulation through the coronary arteries, and in other cases 
it is due to the aortic regurgitation. Cerebral embohsm sometimes occurs 
in cases of aortic aneurysm, a portion of the clot within the artery becoming 
displaced and passed up to the brain. 

Course. — Most cases live from 2 to 6 years from the time when the first 
symptoms have appeared. Occasionally life may be prolonged for several 
years by treatment, provided the diagnosis is made early. Spontaneous 
cure may be obtained by deposition of laminated clots within the cavity of 
the aneurysm, but this is comparatively rare. 

Diagnosis. — Intrathor^ic aneurysm is sometimes difficult to diagnose 
from intrathoracic neoplasm. In both there may be an externally projecting 
tumour, but in aneurysm the pulsation may be seen to be expansile. The 
diastolic shock indicates an aneurysm. Systolic murmurs may occur in both 
conditions, but the ringing aortic second sound is of great importance, and is 
rarely heard in tumours. Tracheal tugging is in favour of aneurysm, while 
progressive wasting and enlargement of glands in the neck are in favour of 
neoplasm. Aneurysm, as a rule, occurs in apparently healthy men between 
45 and 60 years of age, whereas malignant growth in the chest is associated 
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with emaciation and pallor. In aneurysm there is a greater likelihood of the 
pupils and pulses being unequal, while in neoplasm oedema of the upper 
extremities and chest wall is not uncommon. In all cases an X-ray examina- 
tion should be made, and will nearly always clear up the diagnosis. Clinical 
evidence of infection by syphilis and a positive Wassermann reaction are 
obviously important. 

A violently pulsating thoracic aorta, either in associalion with aortic 
regurgitation or with violent throbbing of the heart, may lead to the un- 
founded suspicion of an aneurysm. 

In cases where an empyema is pointing on the left side in the region of the 
heart, the tumour may pulsate. The throbbing is usually diffuse and wide- 
spread, and there is a coexistence of a pleural effusion. Exploration with a 
fine needle will usually settle the diagnosis. It must, however, be remembered 
that occasionally an empyema may be the result of extension of septic trouble 
from a bronchus which has become compressed by an aneurysm. 

Prognosis. — In aneurysm this is always difficult. Complete cure is very 
unlikely, although pain and other unpleasant symptoms and physical signs 
may give way to treatment. The presence of aortic regurgitation is unfavour- 
able^ while an aneurysm progresses much more slowly in people of a placid 
dispo.sition and those who lead a quiet life. Even in cases where treatment 
has apparently been most successful and pain and dyspncea have been 
apparently relieved, sudden death from rupture may occur. 

Treatment. — The recognition that the main cause of aneurysm is the 
weakening of the wall by syphilitic mesaortitis has brought anti-syphilitic 
remedies into the forefront of modern treatment of aneurysm of the thoracic 
aorta. Mercurial inunctions and injections have been but little tried, but in 
many oases a good deal of benefit has been observed. The iodides have been 
given in aneurysm for many years — ^long before syphilis had been recognised 
as a cause of the condition. The most striking effect of iodide is the relief of 
pain, and this may be obtained by even small doses, such as 5 grains three 
times a day. In all cases, however, large doses, such as 20 grains three times 
a day, should be given a trial. Neoarsphenamine has been given intravenously 
in many cases with great success ; it should always be tried when the diagnosis 
is made early enough, but should never be used if congestive failure or paroxys- 
mal nocturnal dyspncea have developed. 

Efforts to produce clotting within the sac should be tried in early cases 
of aneurysm. Tiifnell’s method — that of a complete rest and restricted diet — 
is only of historic interest. The patient had to lie in a (piiet and secluded 
room for several months. Few patients put up with such a rigid diet and 
rest. Secondly, the administration of lime-salts, such as the chloride or 
lactate of calcium, should also be tried, in an endeavour to promote clotting 
within the sac. The gelatin treatment has been abandoned. 

Many patients with intrathoracic aneurysm do better if, after a preliminary 
rest with the treatment appropriate to their stage, they are allowed to follow 
their general vocations, provided their work be not too strenuous for body 
or mind. Nearly always it will be necessary for their activity to be curtailed. 
Patients should be cautioned to take things as easily as possible, to avoid 
alcohol, to eat with great moderation, and to avoid any sudden exertion. 
At least 10 hours should be spent in bed. A certain amount of tobacco may 
be smoked. 
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Special symptoms may have to be treated. For severe pain, cyanosis 
and dyspnoea, venesection will often give marked relief. Amyl nitrite and 
iodide of potassium are of great service in relieving the anginal pain of 
aneurysm. Severe paroxysmal dyspnoea is nearly always due to direct 
pressure on the trachea ; both inspiratory and expiratory stridor are present. 
The inhalation of chloroform does not give relief, and tracheotomy is use- 
less. In some very rare cases there may be a bilateral abductor spasm of the 
vocal cords, due to irritation of the vagi, and relief may be obtained by 
chloroform. Intubation of the larynx is preferable to tracheotomy, which 
should never be performed to relieve the dyspnoea of aneurysm. 

Surgical Treatment. — This may be considered under four heads — (1) 
ligature of the vessels arising from the arch of the aorta ; (2) the passage 
of wire into the sac with or without galvanism ; (3) needling the sac ; and 
(4) ligature of the neck of the sac. There arc few cases where the outlook 
under medical treatment is so bad that the certain risks and uncertain benefits 
of surgical treatment can be advised with wisdom. 

Ligature of vessels has been of little service in the case of aneurysm of 
the aorta. In aneurysm of the innominate artery, combined simultaneous 
ligature of the right common carotid and subclavian arteries may be tried, 
but even this may be insufficient to prevent the flow of blood through the 
sac. Moore’s method of introducing silver or zinc wire into the sac through a 
cannula has been used, but the best results have been in cases of abdominal 
rather than intrathoracic aneurysm. Puncture of the aneurysm and scratching 
its wall with the point of a needle, as advocated by Sir William M‘Ewen, has 
sometimes been partially successful. Ligature of the neck of the sac may 
be undertaken when it appears to be small, but suitable cases are very 
rare. 

Aneurysm of the Innominate Artery. — This is not uncommon. It 
forms a pulsating tumour, which can sometimes be felt above the right 
clavicle, and nearly always produces marked diminution in the right radial 
and temporal arteries. In this form of aneurysm, paralysis of the right 
recurrent laryngeal nerve occurs not infrequently, the right vocal cord being 
paralysed instead of the left. 

Aneurysm of the Carotid and Subclavian Arteries is mainly of 
surgical interest. It has been thought to be most frequent in the common 
carotid, especially in women, but in many of these cases there is really a 
kinked carotid artery, due to hypertension and athero-sclerosis, that simulates 
an aneurysm. Subclavian aneurysm is nearly as frequent as carotid aneurysm. 
Syphilis is found in nearly all cases near the aorta but trauma becomes more 
important towards the periphery. 

II. ANEURYSM OF THE ABDOMINAL AORTA AND ITS BRANCHES 

Aneurysm may occur in any part of the abdominal aorta, but it is much 
less common than aneurysm of the thoracic aorta. A forcible dynamic 
pulsation of the vessel is often mistaken for aneurysm and no case should be 
diagnosed as aneurysm unless a tumour can be grasped between the fingers. 
Often in true aneurysm there is evidence of syphilis and the Wassermann re- 
action is positive. A systolic thrill can sometimes be felt, and a systolic 
murmur is, as a rule, audible. The complications in abdominal aneurysm are 
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many. Death may result from complete obliteration of the lumen by clots, or 
by erosion of the vertebr^e and compression of the spinal cord, resulting in 
paraplegia. Occasionally the superior mesenteric artery may become blocked 
by a clot and acute intestinal obstruction result. The commonest complication 
is rupture, which generally takes place into the retro-peritoneal tissues, with the 
formation of a large rapidly-growing tumour in the Hank. More rarely death 
takes place from rupture into the peritoneum or duodenum. 

Treatment. — The treatment of abdominal aneurysm is the same as that 
of thoracic aneurysm. In cases where medical treatment is unsuccessful 
after a fair trial, surgical measures should be undertaken and are more likely 
to be successful than in thoracic aneurysm. 

Aneurysm of the Splenic Artery is very rare. A tumour can be felt 
near the spleen and it may perforate into the colon. If the diagnosis 
can be made, removal of the aneurysm and of the spleen should be 
undertaken. 

Aneurysm op the Mesenteric Artery, which is also rare, generally 
results in plugging of the vessel or its branches, with the result that acute 
intestinal obstruction takes place and death occurs from this cause. 

Aneurysm of the Hepatic Artery is very rare. 

Aneurysm of the Renal Artery has occasionally been noted, and in 
some cases successfully removed. 

Aneurysm of the Brachial Artery used to be common, but is now 
rarely seen. 

Aneurysm of the Femoral Artery is much more common, and is 
most often traumatic. 

Aneurysm of the Popliteal Artery is one of the most common of 
the peripheral aneurysms. It has been suggested that this is due to the fact 
of the exposure to stress and strain to which the popliteal region is subjected 
during violent lifting efforts. 

In all cases of peripheral aneurysm not due to trauma, a syphilitic basis 
should be invesigated ; but the aneurysms of the muscular arteries of medium 
size are almost invariably due to medial degeneration, and a syphilitic 
aneurysm would be most unusual. The treatment is mainly surgical. Distal 
or peripheral ligature and excision have all been tried, and more recently 
Matas lias suggested treatment by Reconstructive Endoaneurysmorrhaphy. 
After rendering the limb exsanguine, he freely opens the arterial sac and by a 
process of suturing reconstructs a channel between the afferent and efferent 
artery of the sac. This is theoretically the best treatment, but in practice 
it is often found impossible. 

When the symptoms warrant surgical treatment, proximal ligature is 
probably the method most frequently used for a large artery and excision 
of the sac for a smaller one. Proximal ligature as close to the aneurysm as 
possible has been the classical operation since the time of John Hunter. 
It should be combined with distal ligature, as this does not increase the risk 
of gangrene and diminishes the risk of spreading infection or of an embolus 
becoming detached. 

Until the War of I9I4-I9I8 great care was taken to avoid injury to the 
vein, but it was found that proximal and distal ligature of the vein as well as of 
the artery reduced the risk of gangrene. This should therefore be the routine 
surgical treatment. 
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ill. BiSSKCTINO ANRURYSM 

This may originate in an atheromatous ulcer. Very often the dissection 
of the coat is small, especially when the blood-pressure is not high. When, 
however, there is a very high blood-pressure and much degeneration of the 
media, an extensive dissecting aneurysm may occur. The degeneration of 
the media may cause a small split in the intima and the dissection separates 
the intima from the media, so that in some cases there may be a double tube 
instead of a single aorta. Extensive dissection frequently causes sudden 
death, but in other cases the patient may live on, and the association of a 
rapidly beating heart and a feeble pulse in the lower limbs has been suggested 
as a clinical sign by which the condition may be recognised. The immediate 
picture is very similar to that of a coronary thrombosis. If the dissection 
spreads up the common carotids, symptoms from interference with the cere- 
bral circulation may follow and this soon after an attack, suggesting coronary 
thrombosis may reveal the diagnosis. Occasionally the patient makes a 
complete recovery and lives for years with the circulation through the new 
channel made by the dissection. 

In many cases of extensive dissecting aneurysm of the aorta, due to medial 
degeneration, vascular hypertrophy is well marked, and consequently the 
blood pressure was high during life. Less commonly dilatation, rupture and 
the dissecting aneurysm of the aorta are apparently due to congenital weak- 
ness, histological evidence of degeneration or inflammation being absent. 

IV. CIRSOID ANEURYSM 

Cirsoid aneurysm is a condition in which an artery is dilated and tortuous. 
Occasionally it is due to medial degeneration of muscular arteries, particularly 
the splenic and temporal, but this form is of little clinical importance. More 
often it is due to defective development of the walls of arteries and their 
branches, and this form has been called serpentine angioma. The arteries, 
their branches, the capillaries, and even the efferent veins dilate progressively, 
causing destruction of the intervening soft tissues and erosion of bone. The 
superficial temporal, posterior auricular, and occipital arteries are most 
commonly affected. It also occurs in the brain, pancreas, orbit, and limbs. 
It is most common between puberty and 30 years of age. Although the 
condition is generally congenital it may develop greatly after some local 
injury such as a blow. 

Pathology.— The arteries are dilated, thinned and very tortuous, and the 
disease tends to spread to^vards the capillaries and also along the arteries 
that feed the aneurysm. The skin over the aneurysm is often atrophied 
and may become ulcerated, leading to very dangerous heemorrhage. 

Symptoms. — There is an ill-detined pulsating tumour on the scalp, in 
which the tortuous vessels may be felt. In rare cases the tumour may be 
slow in its growth, but this is generally rapid and the skin over it ulcerates, 
leading to haemorrhage. 

Treatment. — This is very difficult. In limited cases the tumour may be 
excised. Generally, however, ligature of the peripheral arteries of the growth 
is more satisfactory. Electrolysis and injections of perchloride of iron into the 
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mass have been tried, with some success. Occasionally spontaneous cure 
follows some infection. 

V. AHTEIUO-VEI'JOUS ANKUKYSM 

Arterio-venous aneurysms, in which an artery and a vein communicate, 
are of two kinds : (1) aneurysmal varix, where the two vessels anastomose 
directly ; and (2) varicose aneurysm, where the sac separates the connecting 
vessels. 

(1) Aneurysmal Varix.— The aneurysm is usually traumatic in origin 
and used to be frequent at the elbow, as the result of venesection. The artery 
is wounded at the same time as the vein and they become connected, the result 
being that the vein becomes markedly dilated and tortuous. 

The varix forms a soft, compressible, ill-defined tumour, which pulsates. 
Pain in the tumour is not uncommon. A marked thrill can often be felt and 
a loud briut may be heard over the tumour. If the limb is raised the tumour 
shrinks, while it becomes large and congested if the limb is held downwards. 
The limb below the tumour is often oedematous. 

In some cases the aneurysm remains stationary, and all that is required 
is an elastic support. If, however, it tends to increase in size, the artery 
should be ligatured above and below its communication with the vein, and 
the vein should also be ligatured. 

An intrathoracic aneurysm may become adherent to a vein and perforate 
into it. The most common site is when an aneurysm of the ascending 
arch of the aorta perforates the superior vena cava, but even this is rare. The 
latter vessel becomes greatly distended and an arterio-venous aneurysm is 
formed. There is often a sudden onset when the lumen of the two vessels 
becomes connected ; there is congestion of the head and neck and upper 
limbs, great distension of the veins, and often oedema. On auscultation 
over the tumour, a continuous humming murmur is heard, with marked 
accentuation during systole. 

(2) Varicose Aneurysm. — This occurs when an artery and vein are simul- 
taneously wounded. A false aneurysmal sac is formed in the tissues and 
communicates both with the artery and vein. The symptoms are similar 
to those of an aneurysmal varix, but in addition there is a pulsating tumour, 
which can be distinguished from the dilated vein. This form of aneurysm 
should be excised by open operation combined with four-fold ligature of the 
artery and of the vein. It is not often seen in civil life but is fairly common 
in war-time, mainly as a result of gun-shot wounds. 

Arterio-venous Aneurysm of the Orbit or Pulsating Exoph- 
thalmos. — This is a form of aneurysm by anastomosis, due to a communica- 
tion having formed between the cavernous sinus and internal carotid artery 
as it passes through it. It is generally the result of a fracture of the base 
of the skull. It is usually unilateral, but may be bilateral, and the com- 
mmiication may take place immediately after the fracture, or evidence of 
the lesion may only appear days or weeks after the injury. 

The main symptom is protrusion of the eyeball, the globe being displaced 
outwards and doVnwards. It may be seen to be visibly pulsating, but if not, 
slight pressure upon the globe of the eye will bring out pulsation. A loud 
bruit, either continuous or increased during systole, may be heard anywhere 
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over the bead ; this roaring sound is generally very distressing to the patient. 
There is great dilatation of the veins around the eyelids, conjunctivas, and 
fundus. Headache is common 

The condition may last for years, and in a few cases spontaneous recovery 
has taken place. 

The treatment is either compression or ligature of the carotid artery. 
The great danger in ligaturing tbe carotid artery is the occurrence of 
cerebral softening and hemiplegia. To avoid this, it is better to ligature 
the artery temporarily and see if any cerebral symptoms tend to develop ; 
if they do, the ligature should be removed after 21 hours ; but if they do not, 
the ligature may be tightened and the artery completely occluded. 


DISEASES OF THE PULMONARY ARTERIES 

The pulmonary artery is much less frequently the seat of disease than 
is the aorta, but it is liable to be affected by pathological changes of a similar 
character to those that are found in the systemic arteries. 

i£tiology and Pathology. — Four main pathological changes are 
generally recognised, namely * 

1. HyrEiiTKOPny. — This condition is associated with an increase in the 
blood pressure in the lesser circulation and is found in cases of disease of the 
lungs, such as emphysema, pulmonary fibrosis, and bronchiectasis, and also 
in disease of the heart, such as mitral stenosis. The intima of the pulmonary 
arteries hypertrophies and is prone to degeneration, so that patches of fatty 
change (atheroma) appear in the hypertrophied tissue. This form of intimal 
degeneration is superimposed upon hypertrophy, which is the result of 
obstruction to the lesser circulation and is independent of inflammatory 
change. 

2. Inflammation. — There is no doubt that syphilitic inflammation may 
attack the pulmonary arteries as well as the aorta. The larger trunks may 
be affected by mesarteritis, and saccular aneurysms of the main branches 
have been described, but are rare. The smaller arteries and arterioles in 
the lungs may also be affected by syphilitic arteritis, with endarteritis 
obliterans. The endarteritis, either by itself or in combination with throm- 
bosis, may lead to complete occlusion of the lumen. Ayerza and his pupils 
have emphasised the importance of syphilis as an setiological factor in the 
production of cyanosis and congestive heart failure in the absence of the usual 
causes of these conditions, such as emphysema and fibrosis of the lungs, 
or mitral stenosis. Fatty or calcareous changes may occur as secondary changes 
in the walls of the inflamed arteries. 

Tuberculous inflammation of the branches of the pulmonary arteries is 
also common. Tuberculous endarteritis obliterans is frequent in phthisis. 
Tuberculosis of the lung or a bronchial gland may extend through the wall 
of a large artery to its intima, giving an intimal tubercle which when softened 
can lead to a general dissemination. The wall of a pulmonary artery exposed 
in a tuberculous cavity is frequently weakened by tuberculous or pyo- 
genic invasion from without, and an aneurysm results. The profuse hsomo- 
ptysis found in the latter stages of chronic pulmonary tuberculosis results 
from the rupture of one of these aneurysms. 
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3. Degeneration. — ^Degeneration of the intima secondary to intimal 
hypertrophy or to inflammation has been described above. Slight primary 
intimal degeneration, or atheroma, is not uncommon in elderly subjects, C. F. 
Coombs and others have described cases of a severe atheroma of the pulmonary 
artery in young subjects, in whom there was no evidence of syphilis or of 
pulmonary or cardiac lesions, and suggest that in these cases there is an 
inherited tendency to intimal degeneration. 

4. Congenital Malformations. — In the majority of cases a pulmonary 
stenosis is present, but in rare instances dilatation of the vessel has been 
found. These conditions are described under congenital heart disease 
{q.v. p. 968). 

Symptoms. — The symptoms of disease of the pulmonary artery are 
those of obstruction of the lesser circulation. 

Dyspnoea is often an early symptom, and may occur on exertion or in 
nocturnal paroxysms. In the later stages it becomes constant, with attacks 
of orthopnoea. Cyanosis is one of the most characteristic manifestations, but 
it varies in intensity and also in the stage of the disease at which it appears. 
Cyanosis is due to an imperfect oxygenation of the blood passing through 
the lungs at each cardiac cycle. It will, therefore, be most marked in those 
cases in which only a small proportion of the blood passes through the lungs 
at each beat, as in congenital pulmonary stenosis, or those in which the capillary 
area in the lungs has been so reduced by emphysema or the lung itself has 
been so damaged by fibrosis that the circulating blood is imperfectly oxygen- 
ated. In mitral stenosis the degree of cyanosis is remarkably variable and 
probably depends as to whether secondary changes in the lungs have 
developed. In Ayerza’s disease (syphilitic inflammation of the pulmonary 
arteries) the cyanosis may be extreme and the patients may have almost a 
black appearance (cardiacos negros). This may be due to the endarteritis 
obliterans of branches of the pulmonary artery, or to a coexisting syphilitic 
obliterating bronchitis, or a syphilitic pneumonia causing fibrosis of the lung. 

Hesmoptysis may occur before cyanosis has become established or in the 
later stages. It may be slight or profuse, and may be associated with attacks 
of pulmonary artery thrombosis. Cough, with mucopurulent expectoration, 
is common, and attacks of vertigo may occur. Somnolence is not infre- 
quently found when marked cyanosis is present. The fingers are not clubbed, 
except in cases resulting from bronchiectasis or fibroid lung. 

The pulse is usually regular and the heart is much enlarged, especially 
the right ventricle. If mitral stenosis is present diastolic murmurs may be 
heard at the apex. There are no constant physical signs in the lungs, but if 
emphysema, fibrosis, or bronchiectasis has been the determining factor, the 
physical signs characteristic of these conditions wiU be found, Qildema is 
often present and may be extreme and the liver enlarged. The spleen is not 
palpable. The blood shows an increase in the number of red cells, up to 
8,000,000, the number varying with the degree of cyanosis. 

The radioscopic findings are characteristic. The right ventricle is 
enlarged, the pulmonary artery often dilated, and the branches of the 
pulmonary artery show more clearly than usual and can be followed into 
the lung and iii some cases can be seen to pulsate. The electrocardiogram 
shows a marked right ventricular preponderance and alterations in the P 
wave, suggesting right auricular hypertrophy. 



1056 DISEASES OF THE CIRCULATORY SYSTEM 


Diagnosis. — Cases of pulmonary artery afEections secondary to pulmonary 
or cardiac disease can be distinguished by the presence of the symptoms and 
signs of the underlying lesion. There is no sure method of diagnosis between 
syphilitic and non-syphilitic cases. In syphilitic pulmonary arteritis the 
patients are usually between 30 and 60 years of age and may give a history 
of syphilitic infection. The Wassermann reaction in the blood is positive. 

Course. — There may be a history of pulmonary symptoms, such as cough 
and dyspnoea, for many years. Later the intense cyanosis may develop, 
and this may last for 4 or 6 years. Some of these patients die in their sleep, 
but in others myocardial failure, with advanced anasarca, is the cause of 
death. Others die of complications, such as broncho-pneumonia. 

Prognosis and Treatment. — The outlook depends on the causative 
factor. In early cases in which syphilis has been established as the cause 
of the inflammation of the pulmonary artery, anti-syphilitic treatment will 
retard the progress of the disease. In paroxysms of cyanosis, venesection 
gives marked relief. The usual treatment for congestive heart failure must 
be adopted, when this has supervened. 


PHLEBITIS 

Phlebitis or inflammation of the veins may be sharply divided into two 
great classes — (1) ri on-suppurative or plastic, and (2) suppurative. The 
terms endo- and pcri-phlebitis have been used to indicate inflammation of 
the internal and external coats. Peri-phlebitis results from invasion of 
the veins by inflammatory processes outside it, or from injury. It may 
extend inwards towards the lumen of the vein, and result in endophlcbitis 
and generally clotting of the blood within the vein. Endophlcbitis is usually 
the result of poisons or microbes circulating within the vein. Inflammatory 
changes of a plastic type occur in the endothelium, and in consequence a 
clot or thrombus is set up within the vein. The clot may adhere to the 
vessel wall and completely obliterate it. Organisation of the clot by fibrous 
tissue may occur, the vein being transformed into a hard fibrous cord, In 
other cases the clot may become softened and broken down, and the circula- 
tion may be resumed through the vein. In certain cases changes in the 
composition of the blood may lead to clotting in a vein, and the presence 
of this clot itself may give rise to a plastic phlebitis ; this is sometimes called 
thrombo-pJileldtis. In other cases the vein and contained clot may become 
invaded by pyogenic organisms, and leucocytes will enter the clot and cause 
it to break down into a purulent fluid. 


Plastic Phlebitis 

etiology. — (1) Traumatic phlebitis ; (2) the formation of a non-infective 
clot — throm bo-phlebitis ; (3) gouty phlebitis may accompany an attack of 
gouty arthritis or may occur independently ; (4) typhoid fever not infre- 
quently causes phlebitis and thrombosis ; (5) in pneumonia and influenza 
phlebitis is not an uncommon complication ; (6) post-operative phlebitis is 
not at all uncommon in cases of operation on the lower abdomen and the 
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bladder ; and (7) puerperal phlebitis or phlegmaBia alba dolens frequently 
follows parturition. 

Phlebitis may attack any vein, but is most common in the lower limb, 
particularly in the saphena vein. 

Symptoms. — Phlebitis is accompanied by pain and tenderness in the 
course of the affected vein, which can be felt as a hard cord. The skin may 
become reddened over the superficial veins, and the limb is often oedematouB 
when thrombosis has taken place. There is usually more or loss febrile 
disturbance. In gouty phlebitis, the pain is often severe, the areas of in- 
flammation are often multiple ; there is a great tendency for more than one 
vein to be attacked at once, and, in opposition to most forms of phlebitis, 
the disease may be symmetrical. 

Complications and Sequelae. — ^The complications and sequclse of plastic 
phlebitis are those of the thrombosis that accompanies it, and will be de- 
scribed under thrombosis. 

Prognosis. — This is generally good apart from the risk of embolism or 
of the thrombosis spreading towards the large veins, such as superior or inferior 
vena cava. Treatment must be carefully carried out to minimize the risk of 
this. 

Treatment. — Patients with phlebitis should be put to bed, and the limbs 
elevated and wrapped in cotton wool. All sudden movement, friction, or 
handling should be avoided. The bowels should be freely opened, as chronic 
constipation and stasis in the colon may impede the circulation in the iliac 
veins. In gouty phlebitis, the diet should be restricted to fish and light 
farinaceous foods, but when patients arc marasmic and anamiic, the diet 
should be as liberal as their digestive powers will permit. In all cases of 
phlebitis foods containing much lime-salts, such as milk, should be limited. 
Potassium or sodium citrate with carbonate of ammonia and liquor ammonii 
acetatis are of service. Glycerin of belladonna smeared over the inflamed 
vein appears to ease the pain. 

Sui" CURATIVE Phlebitis 

^Etiology. — Suppurative phlebitis is the result of infection of the walls 
of the veins with pyogenic organisms. The micrococci may be in the 
circulatirlg blood, as in some cases of puerperal phlebitis, or they may 
roach the veins from a focus of suppuration around it, as in facial car- 
buncle, middle-ear disease, or inflammation of the portal veins — suppurative 
pylephlebitis. 

Pathology. — The coats of the vein are infiltrated with leucocytes, the 
clot which has formed within the vessel breaks down into yellow pus, and 
abscesses are not infrequently found along the course of the vein. Not un- 
commonly the septic indammation spreads along a vein, splitting up the coats. 

Symptoms. — There is a throbbing, smarting pain in the region of the 
affected vein, and the part drained by it is oedematous. Not infrequently 
the septic process spreads along a vessel. There is often fever, a rapid pulse, 
a dry tongue, and delirium, and in many cases a succession of rigors indicates 
the development, of pyremia. 

Complications and Sequelae. — These depend upon the situation of the 
vein and the occurrence of emboli, owing to breaking away of the softened 

34 
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clot, (See Thrombosis.) When the vein is superficial the diagnosis is easy, 
but when a deeply-seated small vein is affected the only symptoms may be 
those of the pyaemia to which it gives rise. 

Treatment. — The prevention of this disease by asepsis is one of the 
great advances in modern surgery. As soon as the disease is recognised, a 
ligature should be placed upon the vein between the affected area and the 
heart, the inflamed vein should be thoroughly laid open, the septic clot 
removed and the cavity thoroughly cleansed. In some cases where numerous 
abscesses are formed, amputation is the only means of arresting the general 
infection. 

Thrombosis of the portal vein is commonly the result of septic conditions 
withiil the abdomen, most often suppuration in the region of the appendix. 
The condition is not always acute. Peptic ulcers may lead to portal throm- 
bosis, and tubercular glands along the course of the portal vein have been 
found to cause clotting within the lumen of the vessel. Dysenteric ulcers 
resulting from bacillary dysentery may also give rise to septic portal throm- 
bosis, but typhoid ulceration very rarely does so. 

The effect of portal thrombosis is to produce a portal pysemia, portions 
of the clot passing into the liver and causing abscesses within the radicles 
of that organ. Occasionally the portal vein itself becomes converted into a 
sac containing pus, and the liver is then riddled with abscesses alon^ the 
course of the portal branches. This condition is known as portal pylephlebitis. 

Symptoms. — The symptoms of septic portal thrombosis are the occur- 
rence of fever and of rigors. The liver becomes enlarged and tender, and 
jaundice of a slight degree is quite common. 

As the condition is such a generalised one, recovery very seldom takes 
place, even if treatment is adopted. 

Treatment. — This consists in removing the cause and incising any liver 
abscesses. 

Maurice Campbell. 


THROMBOSIS AND EMBOLISM 

Thrombosis is the name applied to the coagulation of blood within living 
vessels, whether in the heart, the veins or the arteries. 

Embolism is the process whereby a portion of clot or other substance, 
such as parasites, fat globules, masses of bacteria or particles of tumour, 
is carried from one part of the circulation to another, and is impacted when it 
arrives at a vessel too narrow for its further progress. An infarct is the 
degenerated or necrosed condition of the tissues due to interference wdth the 
circulation of blood within it, and can be caused by embolism, thrombosis, 
endarteritis, endophlebitis or strangulation of veins. An infarct is gener- 
ally wedge-shaped in outline, with the base towards the periphery of the 
organ affected. As seen post mortem, it is either yellowish- white in colour 
(the white infarct), or blood-red in colour (the haemorrhagic infarct). 

In the case of the white infarct the tissue deprived of its blood supply 
becomes permeated with lymph from the surrounding living tissue, and coagu- 
lative changes take place in it. In the case of the kidney or spleen, the 
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coagulable material is sufficient to render the infarct hard. In the case of 
the brain, less coagulable lymph is poured out, and the area of the brain 
afEected becomes softened. In the early stages there is often a zone of 
congested vessels around a white infarct ; this is a reaction on the part of 
the surrounding living tissues to the presence of the dead material. Later 
the infarct becomes invaded by fibrous tissue and a scar results. 

In haemorrhagic infarct, coagulation and necrosis also take place, but to 
this is added haemorrhage, by diapedesis of the red blood cells from vessels 
of the collateral circulation. A haemorrhagic infarct is commonly seen in the 
lung, ; a cone-shaped area of lung tissue becomes hard and dark-red in colour. 
Should the embolus, instead of being aseptic, contain living micro-organisms, 
a septic process is set up within the infarct and an abscess results. Such 
purulent abscesses are commonly seen in the lungs, as the result of septic 
phlebitis, and occasionally in the systemic system, as the result of septic 
endocarditis. 


THROMBOSIS 

iEtiology. — The causes of thrombosis are — (1) altered conditions of the 
blood or increase in its coagulability ; (2) slowing of the current of the blood 
within the vessels ; and (3) a lesion of the lining membranes of the vessel 
or cavity of the heart. Thus, thrombosis may occur in cases of anaemia or 
after infections or operations, where the blood is more coagulable than 
normal ; in the appendages of the dilated auricles of the heart where the 
movement of blood is feeble or in peripheral vessels or in the lungs when the 
circulation as a whole is feeble, e.g. with a failing heart ; and it may result 
from inflammation of the lining of the vessel or degenerative changes in its 
endothelium, especially when there is atheroma associated with much narrow- 
ing of the channel obstructing the circulation. 

(1) Intra-Cardiao Thrombosis. — This is one of the commonest forms 
of thrombosis and is very important. It occurs in the left auricle, when it 
has become extremely dilated as the result of mitral stenosis. The ante- 
mortem clot generally begins to form in the dilated appendix of the left 
auricle, but may extend by the deposition of excessive layers of fibrin to 
invade the auricle itself so that a large ball thrombosis be formed within 
the cavity. Portions of the ante-mortem clot may break away from the 
thrombus, and may be carried into the left ventricle and into the general 
circulation, and embolism may occur in the brain, spleen, kidneys, intes- 
tines and the main arteries of the limbs. This danger is mainly to be feared 
in the first few weeks after the deposition of the thrombus, but may of 
course recur as fresh thrombi form. 

Ante-mortem clot is occasionally deposited among the meshes and cavities 
of the dilated left ventricle. In cases of cardiac fibrosis and myelomalacia 
cordis, the result of disease of the coronary arteries, and especially after 
coronary thrombosis and cardiac infarction, the lining of the heart may become 
affected and fibrinous deposits occur within either ventricle. Lastly, in 
septic endocarditis, large vegetations, consisting of clot and masses of micro- 
organisms, may occur. Inflammation of the ventricle and of the auricle may 
also be present, and ante-mortem clot may be deposited on these roughened 
surfaces. Portions of this clot may leave the ventricle and pass into the 
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general arterial circulation, where the effect produced will depend upon 
whether the emboli are aseptic or contain micro-organisms. 

Thrombosis in the right auricle occurs in many conditions where there is 
gradual cardiac failure and dilatation of the right aide of the heart. Portions 
of ante-mortem clot form in the right auricular appendix, and parts may break 
away and pass into the lungs and an embolism of the pulmonary artery result. 
If the embolus is sufficiently large to cause blocking of the artery or of one 
of its main branches, sudden death ensues, but if only one of the smaller 
branches is affected, a pulmonary infarct results. Much more rarely ulcera- 
tive endocarditis occurs on the right side of the heart, and portions of the 
valves or affected riot reach the lungs in the same way. 

(2) Arterial Thrombosis. — ^Arterial thrombosis is rarer than venous 
thrombosis. It is sometimes due to arterial embolism, but is also the result 
of trauma or disease of the arterial walla, such as atheroma or endarteritis. 

Thrombosis of the coronary arteries is a very important condition, since 
it is a frequent cause of sudden death and of serious cardiac disability. It has 
already been described (pp. 991-994:). The usual artery affected is the 
anterior interventricular branch of the coronary artery. Atheromatous 
plaques are constantly found within the thrombosed vessel, and sometimes 
atheroma has occluded the orifice of the artery. In cases where the circujation 
has been slowed and greatly diminished before tlie final clotting, changes in 
the wall of the left ventricle arc very common. Syphilitic rnesaortitis some- 
times occludes the orifices of the coronary arteries but this is much less 
common. 

Thrombosis is very frequent in the small cerebral arteries, especially 
when they have become narrowed as the result of disease. In early middle- 
age this narrowing is usually the result of syphilitic endarteritis, but most 
patients are older and then the arterial lumen is diminished by athero- 
matous changes in the wall of the vessel. 

Thrombosis of the main artery of a limb usually results in gangrene ; 
the limb becomes first white and pallid, later mottled in appearance, and 
finally black. If the patient survives the immediate shock and the disease 
to which the thrombus owes its origin, a line of demarcation will form between 
the vital and devitalised tissues, and the limb should be amputated well 
above this level. 

Thrombosis of the retinal artery is more common than embolism. There 
is a sudden painless loss of sight in one eye, and generally the blindness is 
permanent and complete. Within a short time there is opacity of the central 
parts of the retina, and the macula shows up by contrast as a bright cherry- 
red spot. 

(3) Venous Tjiromuqsis. — Thrombosis of the lateral sinus occurs in 
disease of the middle ear. The mastoid colls become infected with pyogenic 
organisms and the disease spreads to the petro.sal or sigmoid sinus. The clot 
in the vein becomes softened by pyogenic organisms, and particles break 
away and are conveyed to the lungs, in which pyogenic abscesses are formed, 

The symptoms of septic thrombosis of the lateral sinus — and its con- 
tinuation of the jugular vein — are infiltration of the tissues of the neck, mth 
a cord-like induration of the vein itself, wiih some restriction of the move- 
ments of the Ijcad. There is a history of a chronic and often offensive 
discharge from the car of the same side. A high leuiperaturo and rigors, 
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due to lloodiug of the circulation by poison, occur when a portion of the 
septic clot is dislodged. In these circumstances the jugular vein should at 
once be Ugatured below the clot, in order to prevent further portions of the 
clot gaining access to the blood stream. A radical mastoid operation should 
also be performed, the sinus opened and its septic contents removed. 

Thrombosis of the longitudinal sinus of the brain occurs as the result of 
injuries and infected wounds of the skull. It is a common war injury, the 
vertex of the head having been injured by a bullet as the soldier passes along 
the trench. Thrombosis of the cranial sinuses also occurs in marasmic 
patients, but it is usually agonal. 

In many of these cases, owing to the vertical position of the leg areas 
in the brain, a paraplegia is produced, while the arms are not affected. The 
condition should be treated by trephining and draining the cranial cavity. 
Occasionally the longitudinal sinus nccomes thrombo.'jcd in septic conditions 
m children and also in chlorotic aneemia in adults. 

Thrombosis of the cavernous sinus is not infrequently the result of the 
extension of a chronic suppurative process of the sphenoidal cells at the back 
of the nose. The cavernous sinus is also affected by septic processes on the 
face ; a small boil on the nose or a mosquito sting on the face may produce 
a septic thrombosis of the angular vein ; this vein communicates with the 
ophthalmic vein, and the septic clot may extend along the latter into the 
cavernous sinus. As the venous plexuses of the pterygoid and zygomatic 
fossae communicate through the foramina in the middle fossa and by the 
inferior ophthalmic vein, purulent inflammation of the jaw and of the teeth 
soclcets is sometimes a cause of cavernous thrombosis. The result is that a 
marked degree of exophthalmos and swelling of the lids, and mdema of the 
optic disc and extensive retinal haemorrhages occur. Not infrequently the 
septic condition of one cavernous sinus spreads to that on the other side 
through the circular sinus, and the exophthalmos may be double. Death 
from pyieinia or meningitis results. Owing to the position of the sinus, 
operation is impossible. 

Thrombosis of the central retinal vein is common in elderly patients with 
athero-sclerosis and high blood pressure. The loss of sight is not so sudden 
or complete as in blockage of the artery. There is often albuminuria. Glau- 
coma often develops, hut if the thrombosis is in a tributary vein the degree 
of recovery may sometimes be fairly good. 

Femoral thrombosis is perhaps the commonest form of thrombosis. It 
frequently occurs after parturition and in anaemic and marasmic states. 
It IS met with after infectious fevers, especially after typhoid fever, more 
rarely after influenza and pneumonia. It also follows operations, especially 
if a septic condition has been dealt with, or results from the operation. 
The thrombosis generally occurs in the femoral vein, and there is often 
some rise of temperature and a slight rise in pulse rate. It is most common 
on the left, because of the pressure of the right common iliac artery on the 
left common iliac vein. The limb affected becomes cedematous and a hard 
cord is found in the course of the vein. 

In other cases thrombosis of the veins may also occur in marasmic condi- 
tions secondary to carcinoma, tuberculosis and tertiary syphilis. 

Complications and Sequelae. — Collateral circulation is usually satis- 
factorily accomplished in femoral thrombosis. In cases where the arteries 



1062 DISEASES OF THE CIRCULATORY SYSTEM 


as well as the vcius are involved j^angrcne may occur. Occasionally the 
thrombosis may siJiead up into the iliac vein and into the inferior vena cava, 
in which case both legs may become swollen and oedema tons. Even in cases 
where the inferior vena cava has become thrombosed, recovery may take 
place, collateral circulation being established by means of veins passing up 
from the legs into the axilloa. If, however, the clot reaches the entrance 
to the renal veins, death nearly always results from renal thrombosis. 
Embolism is not at all uncommon in femoral thrombosis, the clot passing 
into the right auricle, and then into the right ventricle and pulmonary 
artery. 

Trjsatment. — Complete rest for at least 3 weeks, as a precaution against 
embolism, should be insisted upon. Limitation of foods containing quantities 
of lime salts, such as milk, and the administration of citrates and salts of 
ammonia will materially help in the treatment of the case. The leg should 
be elevated and wrapped in cotton wool and kept warm. 


EMBOLISM 

Embolism may occur in three main situations, namely — (1) io, the 
systemic circulation ; (2) in the pulmonary circulation ; and (3) in the 
portal circulation. 

Emboli in the systemic circulation are derived from ante-mortem clots 
in the left auricle and left ventricle. These clots are formed in cases of 
mitral stenosis and more rarely in mitral regurgitation, and also when the 
left ventricle is greatly dilated and hypertrophied. In these cases the 
emboli are aseptic. Systemic emboli also occur in septic endocarditis, 
when portions of the valve break away or masses of fibrin and micro-organisms 
pass into the general circulation. These emboli are septic, and when they 
reach their destination usually form abscesses, 

Emboli in the pulmonary circulation may have their origin in clots formed 
within the right auricle and right ventricle, or more rarely from septic endo- 
carditis of the tricuspid and pulmonary valves ; they may also come from 
any part of the systemic venous system. A very important form of pul- 
monary embolism is met with after abdominal operations and after childbirth. 
About the tenth day after an apparently successful abdominaljoperation or an 
uneventful parturition, a pulmonary embolism may occur with appalling 
suddenness. Death may take place at once, or haemoptysis and pleurisy 
supervene. The clot forms in the common iliac vein, at the junction of the 
internal and external iliacs. Not only may a clot pass along the veins, but 
we also get droplets of fat- in fat embolism, air bubbles in air embolism, and 
masses of parasites in parasitic embolism. 

Two recent studies, one of autopsy cases of haemorrhagic infarct of the 
lung and one of post-operative cases of thrombosis and embolism, support 
the view that embolism is much the most common cause of pulmonary 
infarction (87 per cent.) and that this generally comes from a venous throm- 
bosis. In 14 per cent, of the autopsy cases a massive pulmonary embolism 
was the main diagnosis and most of these were after operations or fractures. 
In 47 per cent, heart disease with the accompanying stagnation of the blood 
stream appeared to be a predisposing factor. A potential source for the 
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embolus was found in 75 per cent., most often in the pelvic or leg veins. 
Massive embolism was more likely to occur on the tenth day but was not infre- 
quent at any time in the first fifteen days ; it was independent of sepsis and 
depended on the stagnation of the blood stream, either from the state of the 
heart or more often from the mechanical conditions of rest. Smaller infarcts 
were more closely associated with sepsis (which suggests that the embolism is 
more often due to the breaking off of a small part of the thrombus) and more 
erratic in the time of their appearance. 

In embolism in tlie portal circulation j)ortions of clot in the radicles of 
the portal vein are finally arrested in the liver. 

Symptoms. — 1 . Embolism of the Cerebral Arteries — The onset 
is sudden, and the left side of the brain is rather moic often affected than 
the right. Hemiplegia or aphasia is produced ; consciousness is lost only 
for a few minutes during the attacks. 

2. Embolism of the Splenic Artery.— The onset is sudden, with pain in 
the left side and sudden enlargement of the spleen, which is very tender. 
During the next few days, the spleen diminishes in size, but it often remains 
permanently enlarged. 

3. Embolism of the Renal Arteries. — Sudden pain in the back is 
produced, and blood and a little albumin are present in the urine. The 
lifpmaluria may last for a day or two, or longer if a larger branch was 
involved. 

4. Embolism of the Superior Mesenteric Artery. — The patient is 
seized with sudden, violent abdominal pain and distension. The collateral 
circulation, in spite of the numerous vascular arteries that supply the intestine, 
fails, and gangrene of the small intestine results. There is a complete 
intestinal obstruction, and blood finds its way into the stools and into the 
peritoneal cavity. Operation should be undertaken at once, but owing to 
the large amount of bowel affected recovery is very rare. 

5. Embolism of the Central Artery of the Retina. — This is not an 
uncommon event in cases of mitral stenosis and in septic endocarditis of ths 
aortic and mitral valves. The patient is seized with pain in the eye and becomes 
suddenly blind on one side. Tlie optic disk becomes pale and the retinal 
vessels small. Occasionally only a single branch of the vessel is affected. 
The same picture is found more often as a result of arterial thrombosis in 
elderly patients with athero-sclcrosis or high blood pressure. 

6. Embolism of a Large Artery in a Limb. — This sometimes occurs. 
There is acute pain in the limb, followed by numbness and loss of power. The 
pulse is imperceptible below the seat of the embolism, and gangrene results. 

7. Air Embolism. — Air may enter the veins during operation on a large 
vein, or during intravenous injection of saline or other solutions, or after 
distension of the bladder and the urethra with air. Air embolism is un- 
doubtedly capable of causing death, but a small quantity may enter a vein 
without any effect whatever, or, if some disturbance should arise, without 
fatal termination. The exact way in which air embolism causes death is 
doubtful ; it may be due to arrest of the pulmonary circulation or to cerebral 
ansBmia. 

The diagnosis is not difficult ; the respiratory embarrassment, con- 
vulsions, the feeble pulse and the characteristic sound upon air entry into 
the veins are usually sufficient. 
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Treatment consistB in immediately occluding the vein into which the air 
has entered. Stimulants should be administered hypodermically and nitrite 
of amyl inhaled. Venesection may be used to relieve the embarrassment 
of the heart. 

8. Fat Embolism — Fat may roach the blood vessels in cases of fracture 
of bones and in cases of hsemorrhage into or rupture of the liver. The 
fracture is usually situated in the long bones, generally in the tibia or femur, 
and occasionally in the ribs. Fat embolism may occur within a few hours 
of fracture of the bones. 

The fat droplets first lodge in the capillaries of the lungs. Occasion- 
ally they are forced on through the lungs into the general circulation, and 
the glomeruli of the kidney may be plugged with fat cells, and they may also 
lodge in the brain or spinal cord. 

The patient becomes cyanosed, and crepitations from oedema of the 
lungs may be heard at the bases. The ternT>crature remains normal. 
Cerebral complications, such as delirium, coma ancl rarely localised paralysis, 
may be found. The urine should always be examined, as oil drops have been 
detected by staining with osmic acid, and also the retinse, as in one case the 
fat drops were recognised in the retinal vessels before death. 

When fat embolism occurs within a few hours of fracture of the bones, 
it has to be diagnosed from the general shook of the accident. It is doifbtful 
whether fat embolism in the lungs can alone cause death ; more probably this 
is due to the disturbance of the kidneys or lesions of the brain. 

The indication for treatment is to sustain the heart. Nitrite of amyl is 
often useful, and inhalations of oxygen should be given to lessen cyanosis. 

9. Paeadoxical Embolism. — In certain cases of venous thrombosis, 
emboli occur not only in the lungs but also in the systemic arteries. It has been 
shown that in these cases the embolus has passed from the right auricle to 
the left auricle through a patent foramen ovale. These crossed or paradoxical 
emboli are often preceded by pulmonary embolism, which causes a rise in 
pressure in the right auricle and a fall in the left auricle, so that the embolus 
can pass from the right to the left side of the heart. 

Maurice Campbell. 


ARTERIAL BLOOD PRESSURE 

HYPERTENSION 

In hypertension the systolic and diastolic blood pressure readings 
are persistently — ^not necessarily permanently — above certain levels, from 
whatever cause. Authorities differ somewhat as regards these levels, for 
the limits of normal variation are fairly wide, and, moreover, it is now 
practically universally believed that the blood pressure does not normally 
increase with advancing age as much as was previously thought to be 
the case ; but it is generally agreed that persistent readings above 
150 and 90, or at any rate 160 and 90, in adult males, and 170 and 100 
in l^e elderly are pathological. 

It is important to note that a transient increase' in the blood pressure 
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readmgs, especially of the systolic, may occur with nervous excitement, 
such as is not infrequently incidental to a medical examination. 

The late Sir Clifford Allbutt introduced the term hyperfiesia to denote 
a clinical condition in which there is a persistently raised blood pressure 
independent of renal disease. Some writers use the term essential or primary 
hypertension, or hypertensive cardiovascular disease (Janeway). The in- 
creased blood pressure is the essential or primary condition. Any changes 
which may be in the walls of the blood vessels, the heart, the kidneys or other 
organs are either a secondary result of the hypertension, or co-cxistent 
with it, and in the latter case may or may not be due to the same cause as 
is the hypertension. 

.Etiology and Pathology. — The aetiology and pathology of hyperpiesia 
is obscure, and constitutes one of the most important and difficult questions 
in clinical medicine. 

An inherited constitution is an important factor, as revealed by the high 
familial incidence in certain cases. The malady is more common in late 
middle life ; in those who tend to worry, to be over-anxious, to take things 
too seriously, or are of an excitable disposition ; in those whose manner of 
life involves continued mental or emotional stress or strain ; and in the obese. 
It may be the result of poisons circulating in the blood, which act as pressor 
substances, such as occurs in endocrine disturbances, for example, at the 
female menopause, in tumours of the adrenal cortex or medulla, with Cushing’s 
Basophilism Syndrome (pituitary basophilism), and in acromegaly ; in focal 
sepsis ; and in chronic alcoholic excess and excessive smoking. The general 
consensus of opinion is that a high protein diet intake in itself is not a cause, > 
but in my view it is. 

With regard to the pathogenesis of hyperpiesia, it is generally agreed 
that the immediate cause of the condition is an increased resistance to the 
passage of blood through the smaller arteries, especially the arterioles, at 
first due to hypertonus on their part. If the latter docs not cease, either 
spontaneously or because of therapeutic measures, then, sooner or later, 
cardiac hypertrophy, especially of the left ventricle, and diffuse hyperplastic 
sclerosis supervene (see page 1035). The latter gives rise to actual narrowing 
of the lumen of the blood vessels, which may even be great, and a resultant 
further increase in the resistance to the passage of blood. 

The cause of the initiation of the hypertonus of the arteries cannot yet 
be explained. 

It is to be noted that some now consider that hyperpiesia is primarily 
of renal origin. Among the reasons adduced for this view are that 
some cases, in the course of time, develop into what is termed malig- 
nant ” hypertension. It may here be observed that this only occurs in a 
small proportion of cases. The matter will be dealt with further later on. 
Again, experimentally produced renal ischaemia in dogs, the resifft of the 
gradual narrowing of the renal arteries by means of clamps, vdll give a 
condition similar to hyperpiesia in man. With regard to this, it may be 
pointed out that pressor substances circulating in the blood from any source, 
including the kidneys, will have a like effect. 

By far the general consensus of opinion—which I myself share— is that 
it is not possible to explain hyperpiesia as being due to structural chants 
in the kidneys, in which connection the following observations may bo 
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made. (1) In hyperpiesia the blood pressure becomes normal under ether 
anaesthesia, and is diminished during sleep. (2) Hyperpiesia and diffuse 
hyperplastic sclerosis may occur independently of any renal lesion. (3) While 
in hyperpiesia and diffuse hyperplastic sclerosis the kidneys generally 
become involved secondarily, it may be in marked degree, with consequent 
increased obstruction to the circulation and an increase in the hypertension, 
in a large proportion of cases there is generally little or no impairment of 
renal function, which is one of the most characteristic features of hyper- 
piesia, and less than 10 per cent, die from renal failure. (4) There is fre- 
quently an absence of hypertension in polycystic and tuberculous disease 
of the kidney, occasionally in acute nephritis, and rarely in chronic nephritis. 
(5) In chronic nephritis changes may take place in the renal vessels of an 
almost exactly similar nature to those in diffuse hyperplastic sclerosis, 
leading to hypertension and similar cardiovascular accidents. But there 
the vascular changes are secondary to the nephritis. 

Hypertension is not by any means only the result of kidney disease. 
There are many other causes. Indeed, it may even be asked whether in 
some cases of hypertension and diffuse hyperplastic sclerosis, and chronic 
nephritis, the former may have been the cause of the latter ? Or, again, 
may both be the result of a common cause ? « 

While the great majority of cases of hypertension are of the nature of 
hyperpiesia, the condition may also be due to diffuse hyperplastic sclerosis 
(see page 1035), chronic and acute nephritis, polycystic disease of the kidney, 
increased intracranial pressure, e.g, intracranial haomorrhage, and polycyth- 
asmia vera. With regard to the first, however, the condition is rather the 
result than the cause. 

Symptoms. — In hyperpiesia the patient is often well nourished and 
may be plethoric. There may be a complete absence of subjective symptoms 
for some years, and the condition may bo discovered accidentally, e.g. during 
an examination for the purpose of life assurance. 

Usually the onset of symptoms is insidious. The most common early 
symptoms are a feeling of fullness and it may be of throbbing in the head, 
transient giddiness, tinnitus aurium, flushing, insomnia, palpitation, languor 
and early fatigue, the latter especially on mental effort, headache, of a dull 
aching or it may be of a throbbing character, particularly in the occipital 
region and especially in the morning, impairment of memory mental irrita- 
bility and diminished emotional control. The blood pressure readings are 
above those mentioned in the first paragraph. 

The condition may subside, either spontaneously or the result of thera- 
peutic measures. If not, the blood pressure readings usually increase, and 
the systolic may reach 24Q mm. or even more. Consciousness of the action 
of the heart may become more prominent. Sooner or later, there is evidence 
of hj^ertrophy of the heart, especially of the left ventricle, and of diffuse 
hyperplastic sclerosis (see page 994). The walls of the radial, the brachial 
and temporal arteries may be felt to be uniformly thickened — ^the so-called 
“ whip-cord ” artery. The degree of hardening of the arteries is found on 
palpation to vary at different times. The artery feels hardest when the 
vessel is most contracted and consequently smallest. The character of the 
pulse is that of high-tension. The retinal arteries are often thickened, and 
on ophthalmoscopic examination may show a glistening light along their 
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course — ^the so-called “ silver wire ” arteries, due to reflection of light from 
the thickened vessel. Even more important is a visible irregularity in 
calibre of the arteries best seen near the disc. Further, at the arterio-venous 
crossings there may be seen an obstruction to the flow of blood through it, 
leading to distension of the peripheral part of the vein and also to deviation 
of the vein where it crosses the artery. 

The subsequent clinical picture and course exhibit considerable diversity. 

The cardiac symptoms are by far the most common. The most frequent 
are shortness of breath, palpitation and precordial discomfort or pain, 
referred to exertion. Later, cardiac failure, usually left-sided but it may be 
involving both sides, may supervene (see page 857). Acute left-sided failure 
may occur (see page 857). Angina pectoris is not very infrequent. There 
is occasionally coronary occlusion. For further particulars, the reader is 
referred to page 857. 

Various gastro-intestinal symptoms are often present. There may be 
haemorrhages from the nose, the stomach, the intestines and other mucous 
membranes, the kidneys, the conjunctiva, and occasionally the retina, 
which are sometimes flame-shaped. There may be tingling, numbness and 
cramp of the limbs, and occasionally intermittent claudication. Hyper- 
tensive encephalopathy (see page 1607) may occur. Cerebral haemorrhage 
may be a terminal event. 

Not infrequently there is albuminuria, generally slight and not constant, 
and there may be polyuria and nocturnal micturition, and hyaline and 
granular casts. There is usually no or little impairment of renal function. 
Uraemia is rarely a terminal event. 

There is a small group of cases of hypertension in which, instead of the 
symptoms being mild or moderate, the course slow, and little or no renal 
insufficiency, the symptoms are severe, the course is progressively rapid, 
and the patients die from renal failure. The former, which constitutes the 
great majority, is called benign and the latter “malignant” hypertension. 
There are also intermediate forms between the two groups. The renal 
changes in malignant hypertension are described as malignant nephro- 
sclerosis, and those in benign hypertension may be termed benign nephro- 
sclerosis. It may be remarked, however, that the term malignant is not 
altogether an appropriate one. 

Malignant Hypertension. — There appear to be two forms of this, 
namely : (1) In a case of benign hypertension of a varying number of years’ 
duration, the symptoms suddenly become severe and the malady pursues a 
rapid course. (2) In an individual who has not been aware that he had 
hypertension, from the outset there are severe symptoms in association 
with hypertension and the course is rapid. The second usually occurs at 
an earlier age than the first. 

There arc the same changes in the kidneys as in the benign form, and, 
in addition, those which are believed to be characteristic, i.e, acute necrosis 
of the walls of the arterioles and also often of the root of the glomeruli, 
and it may be resultant thrombosis of the glomeruli. While acute necrosis 
is most marked in the vessels of the kidneys it is also found in those of other 
organs. There has been much discussion among pathologists regarding the 
interpretation of the distinctive changes in the kidneys. In the opinion 
of some, they are an intensified result of the setiological factor of the changes 
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in the walla of the arteries in the benign form ; while others think they are 
due to a special toxin. Again, some are of opinion that malignant hyper- 
tension is merely a severe or extreme phase and a terminal result of the 
benign variety, whereas others think that it is a separate entity. 

In malignant hypertension, the blood pressure, especially the diastolic, 
is usually materially higher than in the case of the benign form, being 
generally over 200^-120, and may be very high and may become extreme. 
There is lassitude, anorexia, frequently loss of weight, severe headache 
and aiieemia. Changes in the retina occur earlier and are more marked, 
haemorrhages being more evident and retinopathy is frequent if not usual. 
There is polyuria and nocturnal micturition. The urine is of low specific 
gravity, and contains hyaline and granular casts, a variable amount of 
albumin and often red blood cells. As the disease progresses, there is 
evidence of renal impairment. Death occurs from uraemia, cardiac causes 
or cerebral haemorrhage. 

In hyperpiesia it is probable that more than half the patients die from 
cardiac causes — in the great majority from congestive failuie, not infre- 
quently from angina pectoris, and occasionally from coronary occlusion ; 
in a fair proportion of cases, cerebral haemorrhage is a terminal event ; in 
less than 10 per cent, uraemia ; while in the remainder the cause of death 
is some intercurrent disease. 

Diagnosis. — Hypertension is recognised by persistent blood pressure 
readings above those mentioned in the first paragraph of this article. 

The diagnosis between hyperpiesia and malignant hypertension may 
readily be made from a consideration of the respective clinical features 
described above. That between malignant hypertension and chronic 
glomerular nephritis may be difficult. 

Prognosis^ — Hyperpiesia usually pursues a slow course. It is probable 
that the duration of life after the beginning of symptoms is ten to fifteen years, 
or even more. The outlook is chiefly affected by the blood pressure readings, 
particularly the diastolic, the state of the heart and of the arteries, and 
the patient’s manner of life. See also page 996, The duration of life in 
malmnant hypertension is usually at the most two years. 

i^eatment. — As regards the treatment of hyperpiesia, the first indication 
is a thorough review of the aitiology. Then, the question as to whether a 
preliminary rest and, if so, how much is advisable should be considered 
(see page 862). 

Hyperpiesia is an excellent example of the value of treating not only 
the disease but the patient. He should be reassured and encouraged. It is 
inadvisable to let him know the exact blood pressure readings at any time. 

In no cardiovascular malady, excepting perhaps in angina pectoris, is 
the manner of life of so greSft consequence. 

The cardinal indications are that, while the patient’s activities should 
not be unnecessarily curtailed, they should come within the limits of his 
strength and even keep something in reserve ; there should be a sufficiency 
of rest in his life ; and aU causes of mental and emotional stress should be 
carefully avoided. With this object in view, inquiry should be made regarding 
the patient’s environment, the nature and hours of his work, his habits, 
the question of sleep and other relevent matters, while his temperament 
should be taken into consideration. 
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Each patient should be in bed for at least ten hours each night, rest 
physically and mentally for at least half an hour after the midday meal 
and have a quiet day each week. If the blood pressure is more pronounced, 
he should be in bed for at least twelve hours, rest for at least an hour after 
lunch, and stay in bed on one day a week with, it may be, a diet limited to 
vegetables, fruit and milk. In addition to an annual holiday of good length, 
several shorter ones during the year are advisable, in each case with a sufficient 
element of rest. As indicated, physical exertion and mental effort should 
be within the limits of the patient’s strength (see page 863), with something 
in reserve. With this proviso, walking in the open air, riding a non-pulling 
horse, golf and mild bicycling are suitable forms of the former. The patient 
should be encouraged not to worry, or be over-anxious, or to take things 
too seriously ; to avoid all excitement and other forms of emotional stress ; 
and cultivate the art of “ relaxing,” physically and mentally. 

If the patient tends to worry, or be over-anxious, or to take things too 
seriously, sedatives (see page 863) arc often of special value. The matter 
of sleep is also of particular importance, and if there is insomnia, it should 
be treated on the lines laid down on page 863. Again, any obesity should, 
without fail, be corrected. 

The amount of fluid with meals should be diminished, while an ample 
quantity should be taken between meals. Some prefer the mildly alkaline 
waters. The benefit of a regulated diet of moderate latitude may be con- 
siderable. Its amount should preferably be rather less than is needed. 
Those articles of food which especially stimulate the cardiovascular system 
should be reduced and proportionately to the degree of hypertension. The 
quantity of beef and mutton should be diminished, while twice-cooked meat, 
salted and preserved meat, liver, kidney, brains, sweetbreads, meat soup, 
and gravies, and meat extractives are better avoided altogether. Fish, 
poultry, game (not high), rabbit, vegetables, salads and fresh fruit are 
suitable. Ruthmol may be used as a substitute for table salt with meals. 
Moderation in the use of tobacco, tea and especially of coffee should be 
enjoined. Alcohol is better avoided altogether. 

Strict attention to the condition of the bowels, preferably by a saline 
each morning, and a mercurial preparation at bedtime once or twice 
weekly are indicated. 

Cold and hot baths are contra-indicated ; but a warm bath, the tempera- 
ture of which is gradually lowered, may be taken daily. A Turkish bath 
once or twice a week may be helpful. Patients often derive much benefit 
from a course of treatment at a Spa where different kinds of baths are used, 
on account of the rest, the change of air, the regular mode of life and exercise, 
the careful dieting and other factors, and in such cases periodic visits are 
to be recommended. 

Iodine, in some form, in small doses appears to be occasionally of help. 
The same perhaps applies to the nitrites, such as a combination of sodium 
nitrite, erythrityl tetranitrate and mannityl hexanitrate, when symptoms are 
present. I have been disappointed with the results of the administration 
of mistletoe, liver extract, and potassium and sodium thiocyanate. 

Diathermy, high frequency currents and other forms of physiotherapy 
are employed by some. 

When the blood pressure is very much raised, particularly if there are 
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any head symptoms, venesection may be of great benefit as a temporary 
measure, especially in plethoric patients. At least a pint of blood should 
be withdrawn. If required, this method of treatment may be repeated at 
intervals. It is also indicated when there are manifestations of great dis- 
tension of the right side of the heart. 

If the foregoing measures fail, a prolonged holiday, or complete rest in 
bed and a diet restricted to vegetables, fruit and milk for 2 to 4 weeks should 
be tried. 

During the last few years a variety of surgical measures have been intro- 
duced in the treatment of hyperpiesia with the object of denervation of the 
kidneys, the suprarenal glands and the splanchnic area. It would appear 
that (a) the only procedures which afford promise of some success are 
bilateral section of the splanchnic nerves and decapsulation ; (&) a very 
careful selection of cases is required ; and (c) only those which are severe 
and unaccompanied by cardiac and renal failure should be considered. 
Surgical treatment of hyperpiesia is in its experimental stage but deserves 
further investigation. 

For headache in hyperpiesia, cold compresses, or the application of 
menthol, or a cup of tea, or pheiiacetin and citrate of caffein, failing which a 
tablet of trinitrin or one of the other nitrites may be used. 

For the treatment of cardiac failure in hyperpiesia, see page 996. That 
of hypertensive encephalopathy is described on page 1608. For the treat- 
ment of renal failure, see pages 1327, 1328. 

In conclusion, I would repeat that in the treatment of a case of hyper- 
piesia the patient’s manner of life is of the greatest consequence and its 
importance can scarcely be exaggerated. 


HYPOTENSION 

In hypotension the systolic blood pressure is persistently — not necessarily 
permanently — below 110 mm. in adult males and 105 mm. in adult females, 
from whatever cause. Usually the diastolic pressure is proportionately 
less affected. 

Etiology and Pathology. — Hypotension may be physiological, that is, 
in some healthy individuals the blood pressure is persistently below the level 
mentioned. 

The pathological form of hypotension may occur in a variety of condi- 
tions, such as : endocrine glandular disturbances, for example, Addison’s 
disease ; acute infective diseases, especially diphtheria ; in pulmonary 
tuberculosis ; in shock and collapse ; in focal sepsis ; in most cases of fatty 
degeneration and fatty infiltration, and in some of fibrosis of the myocardium ; 
in some cases of chronic valvular disease ; in coronary occlusion ; in anaemia ; 
and in cachexia and malnutrition. 

The chief factors in the causation of hypotension are ; diminished con- 
tractile force of the left ventricle ; and, more frequently, vaso-dilatation, 
especially of the splanchnic area. 

Symptoms. — Among these may be languor; early fatigue on physical 
and mental effort, and on maintaining the upright position ; giddiness and 
faintness, especially on change of posture ; a tendency to mental depression 
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and headache ; coldness and pallor or lividity of the extremities ; and an 
abnormal response of the cardiac rate with the assumption of the upright 
position after Mng down. In splanchnic stasis, pressure on the abdomen 
by the hand while the patient is lying down is sometimes accompanied by 
distension of the jugular veins. 

Treatment. — The aetiology should be reviewed. In acute cases, rest in 
bed for a time is advisable. In others, care should be taken to avoid over- 
exertion, physical or mental ; and it is an advantage to rest after effort, and 
before and after meals, A tepid or cold sponge bath in the morning, followed 
by simple exercises, may be helpful. An ample amount of nutritious and 
easily assimilable food, with an increase of those articles which stimulate the 
cardiovascular system, such as meat, and the periodic administration of 
general tonics are indicated. Physio-therapy, including massage, is useful 
in certain cases. Strychnine, citrate of caffeine, nikethamide (coramine), 
ephedrine, and pituitary (whole gland) may be tried. For Addison’s disease, 
see page 507. Digitalis is of no avail. The wearing of an abdominal belt 
is very helpful in some cases. 

Fbederick W. Price. 



SECTION XIV 


VASOMOTOR NEUROSES (ANGIO-NEUROSES) 

INTBODUCTION 

I 

Undjer this heading are described several diseases in which vasomotor 
disturbance k the prominent symptom- Sensory, secretory and trophic 
disturbances may also be present. These diseases differ from each other 
both in regard to the nature and location of the vasomotor changes. Thus in 
Raynaud’s disease there is a spasm of peripheral arteries. In erythromelalgia 
there is vaso-constrictor paralysis or excitation of the vaso-dilator nerves. 
In angio-neurotic oedema there is disturbance of capillary permeability, and 
perhaps of capillary tone. These diseases are described as vasomotor neuroses 
because a lesion of structure is not an essential part of their pathology, and 
because a considerable functional element is generally present. Thus they are 
common in persons who have an unstable nervous temperament, and emotional 
disturbance and fatigue play a not unimportant part in their aetiology. It 
has been thought in the past that these diseases were primarily due to disorder 
of the involuntary or vegetative nervous system. Lewis, however, has shown 
in the case of Raynaud’s disease that a local fault of the vessels rather than a 
disordered vasomotor impulse determines the spasm of the digital vessels, 
and he finds the explanation of Raynaud’s disease in terms of vasomotor 
dysfunction unconvincing. Too little is known of the aetiology of acropar- 
sesthesia, erythromelalgia and Milroy’s disease to throw light on this aspect 
but whatever the basic pathogeny of these conditions may be, vaso-dilatatiou 
is a prominent feature of erythromelalgia. 

It is important that as far as possible a distinction should be drawn between 
these diseases occurring as neuroses and similar syndromes complicating 
recognised pathological states, such as lesions of the spinal cord or brain 
(tabes dorsalis or hemiplegia), lesions of peripheral nerves (peripheral neuritis), 
and lesions of vascular channels, or local pressure effects, such as may result 
from a cervical rib. But they are not separated by a rigid line from slighter 
manifestations of vasomotor instability, such as are frequent in women at 
the climacteric, and in clinical disorders resembling exophthalmic goitre. 
They are undoubtedly akin to such common symptoms as flushings, cerebral 
hyperssmia, facial congestion, angio-spasm in all its varieties, tachycardia 
(in some of its forms), anginal attacks, migraine, vertigo, tinnitus aurium, 
universal or circumscribed hyperidrosis, and gastric disorders of certain 
forms of functional gastric dyspepsia. 

Lewis’s studies on the local vascular reaction to irritation of the human skin 
have thrown much light on these diseases. He showed that there are three 
components in the reaction : (1) a primary dilatation of capillaries— the red 
line ; (2) an increased permeability of these capillaries, producing the wheal, 

im 
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which is independent of the nerve supply ; and (3) the flare, which depends 
on the integrity of the sensory nerve fibres in the neighbourhood. All these 
phenomena can be produced by an intradermal injection of histamine, and he 
attributed them to the liberation of this or some similar chemical substance 
to which he gave the name of “ H-substance.” It has been suggested that 
local liberation of histamine may play a part in producing the vesicles in 
herpes and the rash in erythema nodosum. It is of special interest that 
these reactions are partially dependent upon and partially independent of 
the nervous system. Some ol‘ the angio-neu roses are therefore so closely 
related to allergy that a general description of that condition is called for 
here. 


ALLERGY 

Idiosyncrasy has been defined as an unusual ph 3 nuological personal equa- 
tion, and allergy is a chemical idiosyncrasy, which expresses itself as an 
urgent attempt on the part of the cell to conserve its chemical identity. 
The tendency to allergy is inborn, whereas anaphylaxis is an acquired 
sensitivity. All the phenomena of allergy can be reproduced by histamine. 
The question is, how does this substance, which is toxic to everyone, become 
liberated in the tissues of certain people in answer to stimuli which are 
quite harmless to everyone else 1 Normally there arc two antagonists to 
histamine, adrenalin and the special ferment histaminase. It has therefore 
been suggested that the chemical basis of allergy is a congenital lack of 
histaminase, aggravated by an intermittent deficiency in adrenalin. The 
reaction is usually excited by foreign proteins, but a similar idiosyncrasy 
may be shown to various drugs. 

The manifestations of allergy express themselves chiefiy (a) m the re- 
spiratory system, by asthma, hay fever, paroxysmal rhinorrhoea, recurrent 
catarrhs ; (&) in the shin, as urticaria, purpura and eczema, particularly of 
the infantile type ; (c) in the alimentary canal, by diarrhoea and vomiting, 
or spastic colon ; and {d) by effusion into joints. There are many other 
conditions which with more or less show of reason might be added to this 
list. Certainly some cases of migraine seem to be of this order. It will be 
noted that several of these manifestations could be interpreted as a violent 
attempt to expel the invader, at any rate from the vital organs. 

Most allergic manifestations are worse at night, because of the prominence 
of vagus control then, so that there is a relative insufficiency of the s)rm- 
pathetic nervous system, and therefore in the supply of adrenalin. The 
principal conditions producc'd by allergy are described under their appropriate 
headings. 


ANGIO-NEUROTIC OilDEMA 
Synonym. — Quincke’s Disease, 

Definition. — A paroxysmal alfection, characterised by the appearance of 
circumscribed oedematous swellings of the skin and subcutaneous tissues of 
transient duration. The mucous membranes are often afiected. 

.Etiology. — Heredity is an important factor. Osier reported the case 
of a family in which five generations had been afiected, involving 22 
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members. The condition is more common in men than in women, and 
generally affects the young. Those attacked are usually of a nervous dis- 
position. Garrod reported a case in which each recurrence of periodic 
hydrarthrosis was attended by circumscribed oedema, either of the lips or 
eyelids. The attacks may coincide with menstruation. The exciting cause 
is generally difficult to determine. It may be emotional strain, exposure 
to cold, or trauma. Local trauma sometimes determines not only the onset 
but the site of an attack, as in a case recently reported in which riding pro- 
voked an attack on the inner aspect of the thighs and knees. 

Pathology. — In the absence of a known pathology various theories 
have been advanced to explain the condition. Local venous spasm, a direct 
nervous influence on capillary walls, as a result of which the permeability 
of the vessels is increased, and, more recently, the local action of a circulating 
toxin on the capillary walls, are theories which have obtained support. 
With regard to the last named, Garrod drew attention to the joint swellings 
that frequently accompany erythematous and urticarial rashes resulting 
from known toxic causes. Such conditions form a part of the clinical picture 
of serum sickness, or may occur after taldng certain articles of diet, or as 
the result of stings of insects or nettles. Lewis has shown that a modiff ca- 
tion of the same toxin may produce a dermolysin or a haemolysin. In the 
former instance oedema ; in the latter purpura results. Thus, B. welchii 
may produce either condition, depending on the intensity of the infection. 
This thesis illustrates the present view of angio-neurotic oedema as being a 
local expression of the presence of a circulating toxin, prone to occur in 
persons of nervous temperament, rather than a disease sui generis. The 
patients often show other signs of allergy, especially in their sensitiveness to 
foreign proteins. 

Symptoms. — The complaint takes the form of acute circumscribed 
swellings of the skin and subcutaneous tissues, 1 to 4 inches in diameter. 
The swellings arc rounded, painless, rarely itch, and are generally pale or 
sometimes redder than the surrounding skin, from which they stand out 
prominently. They may develop simultaneously in different parts of the 
body, and disappear in a short time. They may recur repeatedly, or only 
after a period of years ; the recurrence is occasionally periodic. They occur 
most commonly in the eyelids, lips, cheeks and backs of the hands, and are 
asymmetrical. The whole side of the face, one side of the scrotum, the penis, 
a whole limb, or in fact any part of the skin, may be involved. The pharynx, 
tongue and conjunctivas may be implicated. CEdema of the glottis is rare, 
and has proved fatal. Swelling of mucous membranes may lead to symptoms 
of gastro-intestinal disturbance, such as nausea, vonaiting and colic. Cases 
in which haemorrhage froi)^ mucous membranes, stomach, bronchi, bladder, 
etc., occurred have been reported. Haemoglobinuria has been observed ; 
in such a case a Wassermann test is indicated. The attacks are generally 
afebrile, and there is no constitutional disturbance, unless the stomach or 
intestine is involved. 

Course. — This is variable. Eecurrcnce is frequent, often at intervals of 
3 to 4 weeks, but sometimes after long intervals. It is rarely periodic. 

Diagnosis. — The complaint is so characteristic, in the sudden onset and 
rapid subsidence of asymmetrical rounded swellings, that it is hardly likely 
to be confused with other affections. The condition is nearly allied to 
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uiticaiia, from which it is distinguished by the circumscribed and deep- 
seated nature of the swellings and the absence of itching. No distinction is 
made between angio-neurotic cedcma and giant urticaria. 

Treatment. — The general health must receive first attention, and a 
saline purge is indicated. Both arsenic and quinine have been advocated. 
It is advisable to avoid any particular protein in the food which is foimd 
to excite attacks. When the attacks occur after a particular meal of the 
day, a capsule containing 1 to 2 grains of peptone half an hour before that 
meal appears to have an effect in temporarily desensitising the body against 
foreign protein. This, combined with 5 to 7^ minims of tincture of 
belladonna and 10 to 15 grains of calcium lactate after meals, has prevented 
recurrences in several cases. ^The former drug diminishes the vagal hyper- 
sensitiveness, and the latter increases the viscosity of the blood. One of the 
most useful forms of treatment for the relief of the paroxysm is a sub- 
cutaneous injection of 3 to 7 minima of liquor adrenalinse hydrochloridi. This 
excites the antagonistic action of the sympathetic. For the same reason half 
a grain of ephedrinc orally administered may be tried. When the tongue is 
involved the patient should be given one or two of Armour’s suprarenal 
tablets to suck. Pituitary (posterior lobe) extract injections have also been 
recommended. - Bromide is often helpful as an additional measure when the 
symptoms are marked. In severe cases the intravenous injection of small 
doses of peptone might be considered. Autohaemoth crapy has proved 
decidedly useful in some cases. Vitamin K is also worthy of a trial. 

Intermittent Hydrarthrosis, which is described under “ Diseases of 
the Joints ” (p. 1367), presents some interesting affinities with the vasomotor 
neuroses, particularly in its association with angio-neurotic oedema. 


RAYNAUD’S DISEASE 

Definition. — “ Intermittent pallor or cyanosis of the extremities brought 
on by cold, with the skin a normal colour between attacks ” constitutes 
Raynaud’s phenomenon, which may occur however in conditions other 
than Raynaud’s disease. 

iEtiology. — The cause of this malady is unknown ; it almost exclusively 
affects young women, and symptoms may begin any time between adoles- 
cence and middle age. The diagnosis of Raynaud’s disease in a man is nearly 
always wrong. Jonathan Hutchinson preferred to speak of Raynaud’s 
phenomenon, regarding it not as an entity but as a syndrome occurring in 
many different conditions. As he first suggested, a few cases are due to 
syphilis, congenital or acquired. It has occasionally been observed after 
acute infections. 

Pathology. — ^Lewis has shown that there is an abnormality of the digital 
arteries, which expresses itself in a hypersensitiveness of these vessels to 
relatively low temperatures. It seems therefore tliat the fault lies primarily 
in the vessel wall rather than in the nerve supply to the muscle fibres. In 
advanced cases there is endarteritis, with partial occlusion of the lumen of 
the artery. 

Symptoms. — The patients complain of attacks of pallor, blueness or 
numbness of the fingers, brought on by contact of the hands with anything 
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cold. Keeping the palms of the hands in cold water (15° C.) for 16 minutes 
in a cool room (18° C.) is usually sufficient to induce an attack. The body 
temperature is just as important, if not more so, than that of the hands in 
determining the onset of cyanosis. When such patients feel chilly in them- 
selves their hands go blue on the slightest provocation, e.ff. when sitting in a 
draught ; when walking, cycling or driving a car in cold weather ; or when 
swimming. When the body is really warm it is impossible to induce an 
attack no matter how cold the hands are. Emotion also may bring on an 
attack. In this connection it is interesting that an injection of adrenaline 
may have a similar effect. The attacks vary from slight pallor of one finger- 
tip to cyanosis and numbness of all the fingers of both hands. The cyanosis 
begind as a light-bluish tint, and later becomes a deeper blue. It always 
starts at the finger-tips, and spreads proximally to the base of the fingers 
and perhaps to the palm ; rarely, if ever, does it reach above the wrist. 
If the attack persists for long, a secondary waxy pallor replaces the cyanosis. 
The hands remain blue or pale until they are warmed. They feel cold to 
the observer’s touch. When the hands are warmed (40° C. for 3 minutes), 
or when the body temperature rises, the blueness begins to pass off, and 
irregular red blotches appear in its midst ‘‘ like the spots on a plaice.” 
Some of these appear and fade away, but in the end they coalesce until the 
dorsum of the hand and the palm are fiery-red or scarlet. Gradually this 
redness spreads up each finger from base to tip. 

Throughout the period of cyanosis the patients complain of a “ tingling ” 
or of a feeling of numbness ” in the fingers ; some of an “ uncomfortable 
sensation ” ; some of a “ slight pain ” ; severe pain is unusual. When 
warmth is applied in any form — ^hot air in front of a fire, or by friction — ^the 
fingers quickly recover their normal colour. During this stage there are 
parjBsthesias, “ pins and needles,” etc. In only a few patients is sweating 
of the hands a marked feature during attacks. Swelling of the fingers is 
rare. In a severe attack local pressure on a finger leaves an indentation 
which takes longer to disappear than when the circulation is normal. While 
the hands remain cold the radial pulses are of smaller volume and the veins 
less prominent than when warm. If a finger is accidentally cut when cold 
it does not bleed ; “ only a little dark blood oozes out.” If symptoms 
occur in the feet they are usually less severe than in the hands. Nutritional 
changes at the extremities are rare in true Raynaud’s disease. But in the 
later stages, when secondary arterial changes in the arterial walls have 
occurred, small areas of superficial necrosis at the finger-tips may be found, 
which leave small depressed tender scars. 

Diagnosis. — This has been considerably clarified by John Hunt. 
The first question to b^ answered is : Is the complaint “ Raynaud’s 
phenomenon ” ? i,e. Is there intermittent cyanosis of the extremities, 
brought on by cold, with the skin a normal colour between attacks 
The following conditions with their vascular phenomena are eliminated 
by this simple definition, many of them because their symptoms are 
continuous and not intermittent ; chilblains ; frost-bite ; acrocyanosis ; 
erythrocyanosis ; clubbed fingers and cyanosis of the fingers and toes due 
to lesions of the heart and lungs ; enterogenous cyanosis ; incipient gangrene 
from arterial thrombosis (in advanced arteriosclerosis, thxombo-angiitis 
obliterans, or ergotism) ; arterial embolism ; diseases of the nervous system 
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(neuritis, poliomyelitis, syringomyelia, pyramidal lesions, and hysterical 
paralysis), cervical rib. If true Raynaud’s phenomenon is present then 
the other conditions in which this phenomenon occurs must be considered : 

(1) Hereditary cold fingers. — Many healthy young people find that their 
fingers go white and numb on exposure to cold. This is the commonest 
cause of Raynaud’s phenomenon, and is local syncope in its simplest form. 
The onset is usually during childhood up to about the eighth year. Both 
sexes arc affected, as are often members of the same family. These three 
points clearly differentiate the condition from Raynaud’s disease. 

(2) After local injury or infection of tJie hands or feet^ and in workmen 
using vibrating instruments — pneumatic chisels, hammers, riveters, road 
drills, etc. 

(3) Scleroderma. — This is diagnosed from Raynaud’s disease by the 
following points : The fingers soon become stiff, and the stretched shiny 
skin cannot be picked up from the underlying tissues. Nutritional changes 
in the finger-tips arc frequent. It is not confined to the extremities, and is 
much more rapidly progressive, painful and depressing than Raynaud’s 
disease. 

(4) Syphilitic Arteritis. — This may be diagnosed when Raynaud’s 
phenomenon id associated with severe necrosis of the nose and ears, and 
when hoomoglobinuria is present. A blood Wassermann may be positive. 

(5) Other rare causes of Raynaud's phenomenon. — Erythrocmia is one. 

Treatment.^ — Cold in any form should be avoided. The temperature 

of the body as a whole is almost more important than that of the hands 
and feet, and warm clothing is essential. The temperature of a living-room 
should be about 20° C. (68° F.). Cold water should be banned, and gardening 
in cold weather left to others. Gloves should be loose and long, overlapping 
the coat-sleeves. For people who work with their fingers, mittens are 
invaluable. A muff’, a small hot- water bottle, or an electric heater in a 
handbag or pocket may be recommended. Cracks at the ends of the fingers 
may be covered with a collodion preparation, or with narrow strips of elastic 
adhesive plaster. The skin of the fingers may be kept soft by applying 
liquid paraffin. Care should be taken to avoid minor injuries to the fingers, 
and when these occur they should be treated at once. Boots or shoes should 
be of stout construction, allowing plenty of room for the toes, and stockings 
or socks should be thick and soft ; two thin socks often keep a foot warmer 
than one thick one. Tight suspenders should be avoided. Bedsocks and 
hot-water bottles are helpful at night. 

The number of drugs that have been recommended to relievo symptoms 
indicates how few are really valuable. Thyroid, calcium lactate or 
gluconate, potassium iodide, and belladonna are perhaps the favourites. 
In some patients physical therapy is needed to give relief : postural exercises ; 
radiant heat, taking special care to avoid burns ; contrast baths ; inter- 
mittent venous occlusion by alternating positive and negative pressures ; 
and galvanic baths. Sympathectomy is indicated when the attacks of 
cyanosis arc causing definite distress ox recur so frequently as to interfere 
with work, and when temperature tests suggest that there is a considerable 
degree of vasomotor tone. The immediate results of the operation are 
excellent ; but after some months, perhaps two years or more, slight 
symptoms may return. In spite of this disappointment the great majority 
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of patients insist, even several years after the operation, that their hands 
are better than they were before it. The relief of znajor symptoms is due 
to removing from the vessels the burden of their normal vasomotor tone. 
The local fault in the vessels remains untouched, for on this the operation 
has no cfTect. 


ACROPARESTHESIA 

Definition. — A vasomotor neurosis, characterised by paraesthesise of 
the hands, especially affecting the finger-tips. 

Etiology, — The condition is usually observed in women, especially at the 
climacteric. It rarely occurs before the age of 30. It is frequently associ- 
ated with a neuropathic diathesis and a lowered vitality due to any cause. 
Genefa.1 causes include inanition, anaemia and pregnancy. Local causes are 
exposure to cold, particularly cold water, or to alternate hot and cold water 
as experienced by washerwomen. 

Symptoms. — The onset is insidious and the symptoms are almost 
entirely subjective. The affection is often limited to one hand or certain 
fingers, the toes rarely being affected. The patient complains of numbness, 
tingling, formication of the fingers or tenderness of the finger-tips. There 
may be slight loss of sensibility in the finger-tips and occasionally evident 
pallor. * 

Diagnosis. — The condition is readily distinguished from Ra 3 maud’s 
disease by the absence of local asphyxia. It is important to exclude any 
affections of the spinal cord, such as tabes dorsalis. 

Prognosis. — The complaint tends to bo continuous and persistent. The 
outlook regarding recovery is not good, unless the condition is due to a 
recognisable and removable cause. There are, however, no complications. ^ 

Treatment. — This is directed to the removal of the cause, and improve- 
ment of the general health and of the local circulation. Sodium salicylate 
and bromides are often helpful, and radiant heat and massage are of 
value. 


ERYTHROMELALGIA 

Definition. — A rare condition characterised by pain, redness and swelling 
of the toes and feet, and less often of the hands. 

Etiology. — ^Little is known of the aetiology of the disease. Men are more 
often affected than women. The condition may occur in the course of 
a disease of the central nervous system, such as hemiplegia, disease of 
the cauda equina, and disseminate sclerosis. The swelling and pain are 
aggravated by standing and by warmth. 

Pathology. — ^Disease qf the peripheral arteries — a chronic endarteritis — 
has been described in three cases by Batty Shaw. Changes in the peripheral 
nerves have been held responsible, and Weir Mitchell found marked degenera- 
tion of the fine nerve branches in one case. Others regard the malady as an 
angio-neurosis, allied to acropareesthesia and Raynaud’s disease. Lewis 
prefers to regard erythromelalgia as a special instance of a condition he 
designates as efythralgiay which he maintains has nothing to do with 
abnormality of the vasomotor system, but always results from a local process. 



ERYTHROCYANOSIS 1079 

There is a release into the skin of an unknown substance not histamine, which 
lowers the threshold of the pain nerve endings. 

Symptoms. — The first case was described by Weir Mitchell, and was that 
of a sailor, aged 40, whose first complaint, following an African fever, was of 
“ dull, heavy pains at first in the left, and soon after in the right foot. There 
was no swelling at first. When at rest he was comfortable, and the feet 
were not paioful ; after walking the feet were swollen. They scarcely pitted 
on pressure, but were purple with congestion ; the veins were everywhere 
singularly enlarged, and the arteries were throbbing visibly. The whole foot 
was said to be aching and burning, but above the ankle there was neither 
swelling, pain . . . nor flushing.” 

Pain is generally the first symptom, soon followed by redness and swelling, 
most marked in the terminal phalanges of the toes or fingers. The pain is 
generally severe ; at first it occurs only in the evening, but later it becomes 
chronic or remittent and may be agonising. The redness may increase to 
cyanosis. The swelling is more marked in the latter part of the day, and is 
aggravated by standing, walking, dependence of the limb and by heat. 
These symptoms are relieved by cold and recumbency. Hyperidrosis of the 
affected part is not uncommon. The condition may be complicated by 
general weakness, vertigo, headache, palpitations and tachycardia. Its 
complication with erythisBmia has been described. Pellagra has been mis- 
taken for erythromelalgia. 

Prognosis. — ^The complaiat is intractable, and tends to persist, with 
exacerbations and remissions, for many years. 

Treatment. — The affected part should be elevated and immobilised. 
Faradism and cold have been recommended. Analgesics are required for the 
relief of pain, which may even necessitate amputation (Shaw). Sympathec- 
tomy is contra-indicated and should never be performed for this condition. 


ERYTHROCYANOSIS 

This condition occurs, as its full name, Erythrocyanosis Crurum Puellarum 
Frigida, implies, chiefly in the legs of young women. The feet and legs are 
cold, and the back of the leg and ankle is swollen and blue, especially at the 
insertion of the tendo Achillis. Chilblains are often present, and ulceration 
may occur where the swelling is most severe. The condition is due to vascular 
spasm, in which the modern fashion of inadequately protected extremities 
is presumably a factor. Treatment includes warmer stockings, with silk 
ones outside to gratify the usual desire for appearance, and the loosening of 
all tight bands above and below the knee. Exercises, such as walking and 
skipping, with local massage should be ordered, and elevation of the heel 
may give some relief. Calcium gluconate, vitamin I) and small doses of thyroid 
have been advocated, and daily subcutaneous injections of acetyl choline 
bromide, beginning with J c.c. and gradually increased to I c.c., have given 
good results. After a fortnight the injections may be administered less fre- 
quently, and at the end of six weeks discontinued. Bilateral lumbar ganglion- 
ectomy has been recommended, but should not be considered imless thorough 
medical treatment fails. It may improve the colour of the skin and promote 
healing of any ulcers, but it does not diminis h the swelling. 
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CAUSALGIA 

This is a form of neuralgia usually following injuries in the neighbourhood 
of certain nerves, particularly the median and sciatic. It is probably due to 
irritation of the peri-arterial sympathetic fibres. On account of the burning 
character of the pain, Stopford has suggested the name thertmlgia. The 
malady is fully described under lesions of the median nerve. 


MILROY’S DISEASE 

Synonym. — Hereditary QHdema. 

Definition. — In 1892, Milroy described a persistent oedema of the legs, 
occurring in the absence of any of the known causes of oedema, affecting 
members of the same family in successive generations. 

.etiology. — The disease has occurred in six generations of the same family, 
but the percentage of incidence in the families has varied greatly. It is apt 
to appear in neurotic families. Both sexes are affected about equally, and 
the oedema may either appear soon after birth, or its onset may be delayed 
till puberty or even till adult life. Thirty-five years after his original desgrip- 
tion, Milroy found that the disease was tending to die out in the family in 
which he first observed it. 

Pathology. — Nothing is known of the pathology of the condition. There 
is no evidence of venous or lymphatic obstruction. 

Symptoms. — Only the legs are affected, and these to a variable extent. 
Thus the swelling may be limited to the ankles ; it usually does not extend 
beyond the knees, but may reach the thighs in long-standing cases. It never 
extends above Poupart’s ligament. Gradually the affected part becomes 
hard and brawny. The swelling increases in the standing posture, and, once 
established, it is permanent. There is no pain or redness, the veins are not 
enlarged, and the general health is not affected. 

In some cases there arc acute attacks accompanied by fever and pain. 
During this phase the condition resembles erythromelalgia. 

Diagnosis. — This is made on the familial incidence, and the absence of 
all other Tccognised causes of oedema. A group of cases in which there is 
swelling of the feet, ankles and legs without albuminuria of discoverable 
organic disease to account for the swelling, has recently been recognised by 
Osman. The patients the writers have seen have been women in the third 
decade. The swelling is pale, brawny, and does not pit on pressure. This 
type may respond to rest in bed and intensive alkali therapy. 

Prognosis. — The affection does not tend to shorten life. 

Treatment. — The affeeffed parts should always be kept bandaged with 
crepe, as by this means the swelling can be kept under control, and the patient 
remains able to lead an active life ; but if such measures be not employed 
the oedema gradually extends. Acute attacks may require opium internally, 
and evaporating lotions locally. 

W. Langdon-Browk. 
Geoffbuy Evans. 
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DISEASES OF THE RESPIRATORY SYSTEM 

THE PHYSICAL SIGNS IN THE CHEST IN HEALTH 
AND DISEASE 

Accurate diagnosis in diseases of the air-passages and lungs depends 
largely upon careful observation and record of physical signs, especially in 
their relation to subjective symptoms. Unfortunately, there is no strict 
uniformity in regard to the nomenclature of physical signs. It is, therefore, 
desirable to define explicitly the sense in which the various technical terms 
used in this section are employed. At the outset, it is well to emphasise 
the iinpoi t.ance' of a careful and methodical examination in every case. The 
magistral sequence of inspection, palpation, percussion, auscultation and 
mensuration has move than the sanction of tradition to commend it. Unless 
confined to bed, the patient should be examined both in the erect and recum- 
bent positions in all cases of difiiculiy. 

Inspection.— The patient being placed in a good light, the configuration 
of the chest, the range and character of the respiratory movements and the 
position of the cardiac pulsations should be carefully noted. Most of the 
terms used in this connection, such as flattening, retraction, recession of 
intercostal spaces and diminished movement are self-explanatory. 

The respiration may be unduly slow (bradypnoea), rapid (tachypnoea) 
or distressed (dyspnoea). Dyspnoea may be inspiratory, expiratory or 
spapaodic. A peculiar periodic disturbance of the respiratory rhythm is 
that referred to as Cheyne-Stokes breathing. In this condition, the re- 
spiratory movements wax and wane in short periods of dyspnoea, each 
followed by an interval of apncea or cessation of respiration lasting up to 
30 or 40 seconds. It is due to deficient aeration of the blood and is met 
with in respiratory, cardiac and renal disease, and also in cerebral lesions 
and after some poisons. 

A variety of grouped breathing is Biot’s breathing, sometimes seen in 
tuberculous meningitis. The hy])erpna3ic period consists of a few breaths, 
deep or of increasing depth, followed by apncea without the waning. 

Certain abnormal forms of chest configuration are described : The alar, 
phthinoid or pterygoid type of chest is long, narrow and flat, with winging of 
the Bcapulffi ; the subcostal angle is narrow and the upper interspaces are 
wide. The emphysematous or barrel-shaped chest is broad and rounded, 
tlie angle of Louis is prominent, the subcostal angle is wide, and the move- 
ments are restricted. The pigeon breast is characterised by prominence 
of the sternum, with sloping anterior thoracic walls. The funnel breast is 
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the converse of this, with depression of the lower end of the sternum and v,. 
the cartilages attached to it. 

Palpation. — ^Vocal fremitus or tactile fremitus is the vibration felt 
over the lung when the hand is placed flat upon the chest-wall without 
pressure and the patient says “ njnoty-nine ’* or some other resonant syllables. 
Vocal fremitus may be increased, decreased* or absent in disease. 

Tussive fremitus. — The similar vibration felt during cough. 

Ehonchal fremitus. — The vibrations communicated to the chest-wall 
by sonorous rhonchi in bronchitis, and felt by the hand. 

Friction fremitus or pleural fremitus. — A rubbing sensation com- 
mimicated to the palpating hand in certain cases of dry pleurisy. A 
similar fremitus is occasionally felt in pericarditk. 

Percussion. — This consists in tapping the chest-wall over the lung and 
observing the note produced and the sense of resistance felt. Percussion 
may be direct on to the chest-wall or mediate, w’hen the tap is made on to 
a finger or an instrument placed on the chest. The applied finger or instru- 
ment is called the pleximcter, the tapping finger or instrument, the plessor. 
Percussion should always be light, except over very muscular parts of the 
chest. 

Normal resonance is the note obtained over healthy lung tissue. 

Hyper-resonance is an increased resonance, with diminished sense of 
resistance obtained over emphysematous lung tissue. * 

Dullness is diminution or loss of resonance, with increase in the sense 
of resistance. Various degrees of dullness are described, such as impaired 
percussion, slight dullness, flat, wooden or stony note. 

Tympanitic resonance — a hollow drum-like note. 

Skodaic resonance — a clear, high-pitched note intermediate in char- 
acter between the hyper-resonant and tympanitic notes. 

Cracked-pot sound — or bruit de pot file — a hollow note with a slight 
jingle added to it, obtained by smart percussion over a fair-sized cavity. 
It is also heard on percussion of a crying baby. 

Auscultation. — The breath sounds should be listened to first, then the 
adventitious or added sounds, and lastly the vocal resonance. 

(a) Breath Sounds. — The following varieties of breath sounds may be 
differentiated : 

Vesicular breathing. — The normal respiratory murmur or faint rustling 
sound audible during inspiration and expiration, the former phase being 
two or three times as long as the latter. The pause between inspiration and 
expiration is short. 

Cog-wheel, jerky or interrupted breathing is a form of vesicular breathing 
in which inspiration waxes and wanes, or is divided into two or more parts. 

Harsh, exaggerated or puerile breathing. — An intense form of vesicular 
breatliing heard in childrei^and in some forms of emphysema. 

Vesicular breathing with prolonged expiration. — There is no alteration in 
the intensity or pitch of inspiration, but expiration is more prolonged and 
often harsher. 

Absent, diminished, weak and suppressed breathing are self-explanatory. 

Bronchial breathing. — The pitch of both inspiration and expiration is 
raised. Expiration is as long as inspiration and is separated from it by a 
distinct pause. 
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PHYSICAL SIGNS IN THE CHEST 

r . . 

Broncho-vesicular and vesiculo-bronchial breathing are incomplete forms 
of bronchial breathing in which inspiration or expiration respectively assume 
the bronchial type. 

Tubular breathing is a peculiar form of high-pitched bronchial breathing 
of whiffing character, sounding as if produced close under the stethoscope. 
This term is often used as if synonymous with bronchial breathing, but 
should be restricted to breathing of the type just described, which is only 
heard in consolidation from lobar pneumonia and broncho-pneumonia and 
in collapse of the lung. 

Cavernous breathing is bronchial in type, but both inspiration and expira- 
tion have a peculiar hollow character. Expiration is more hollow and more 
prolonged than inspiration. 

Broncho -cavernous breathing is incomplete cavernous breathing, inspira- 
tion being bronchial, while expiration is cavernous. 

Amphoric breathing. — An intense form of cavernous breathing, often 
having a very hollow metallic sound. 

(6) Adventitious Sounds. — These were formerly divided into dry and 
moist. The former are now called rhonchi, the latter rales. 

Bhonchi are musical sounds produced by the passage of air over 
mucus or muco-pus in the bronchi. Those arising in the larger tubes are 
called sonorous rhonchi, those in the smaller tubes sibilant or whistling 
rhonchi. 

Bales are bubbling or crackling sounds produced in the bronchi or alveoli 
by the passage of air through fluid exudate or secretion. They are usually 
divided into bubbling and crackling rales. Bubbling rales are heard when 
the lung tissue is still spongy. Crackling or crepitant rales are produced 
in consolidated or softening areas of lung. Both varieties are arbitrarily 
subdivided into fine, medium and coarse rales. Crepitant rales are some- 
times referred to as “ creps ; this practice may lead to confusion with 
crepitation and is better avoided. Crepitant rales were formerly called 
consonating, bubbling rales non-consonatiiig. Gurgling rales are coarse, 
bw-pitched rales, usually heard over a cavity, especiafly after a cough. 

Crepitations arc fine hair-like ” crackling sounds. They may be pro- 
duced either in the pleura or in the lung. In the latter they occur only in 
pneumonia, broncho-pneumonia, collapse and oedema. They are heard 
chiefly with inspiration and may be increased in number and intensity by 
coughing. A coarse variety heard in resolving pneumonic lung is called 
redux crepitation. 

Pleural crepitations are fine sounds of similar character occurring in the 
early or dry stage of pleurisy. They are heard rather towards the end of 
inspiration and are usually unaffected by cough. 

Friction is a coarse rubbing, creaking or grating sound heard in pleurisy 
when there is rough exudate on the pleural surfaces. It may occur with 
either inspiration or expiration or with both. 

Stridor is a loud, coarse sound, heard chiefly during inspiration in cases of 
obstructitJh of the lar 3 rnx, trachea or main bronchi. It is louder and lower 
pitched than a rhonchus. 

Post-tussive suction is a hissing sound, audible directly after cough. It is 
heard^ only ove^r a cavity, and is caused by the influx of air to replace that 
expelled by cough. 
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Veiled puff of Skoda is a puffing sound heard towards the end of inspira- 
tion. It is said to indicate small and sacculated bronchiectatic dilatations. 

Metallic tinkling and amphoric echo are terms used to describe the quality 
of certain sounds produced near a very large cavity or a pneumothorax, in 
breathing or coughing, or by the heart’s action. 

Succussion splash is a splashing sound produced in a hydro- or pyopneumo- 
thorax by shaking the patient, or getting him to shake his thorax. If a 
gastric splash can be excluded, it is pathognomonic of a pleural or subphrenic 
hydro- or pyopneumo-thorax. 

Bell sound or bruit d*airain . — A ringing sound heard on auscultation over 
a pneumothorax or any large cavity when a coin placed flat on the chest- 
wall over the air-containing sjiace is tapped by a second coin. A similar 
sound is often audible on flicking with the linger and thumb over the chest- 
wall under similar conditions. 

Voice Sounds or Voice Conduction. 

Vocal resonance is the muffled sound on listening over normal lung 
when the patient articulates “ ninety-nine ” or some other resonant syllables. 

Bronchophony is an increase in the intensity of the normal vocal resonance. 

Pectoriloquy is conduction of the articulate voice sounds which are clearly 
heard as if spoken into the stethoscope. It is best appreciated by auscultat- 
ing the whispered voice, and is then called whispering pectoriloquy. ^ 

iEgophony denotes a peculiar bleating or nasal modilication of the 
voice sounds, sometimes heard on listening to them through fluid in the 
pleural cavity. 

Physical examination of the chest includes mensuration, estimation of 
vital capacity and examination by the X-Rays when these are necessary. 

Vital capacity is determined by a spirometer, which measures the amount 
of air which can be expired by a full expiration after the deepest possible 
inspiration. The average for an adult man is about 3600 c.c. The vital 
capacity is diminished in many diseases of the respiratory system, notably in 
acute pneumonia, pulmonary tuberculosis and in attacks of asthma. 

R. A. Young. 

G. B. Beaumont. 


DISEASES OF THE NOSE 

ACUTE CATARRHAL RHINITIS 
See^The Common Cold, p. 133 

CHRONIC CATARRHAL RHINITIS 

.etiology. — Simple chronic rhinitis appears to reaidt from frequently 
occurring attacks of coryza, or even from the persistence of a single acute 
attack. Predisposing causes of this persistence are deficient resistance, local 
irritation, auto -intoxication from the gastro-intestinal tract, and reflex 
vasomotor disturbance. Thus we find chronic catarrh associated with 
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aiiBBuiia, stuffy and over-lieatod rooms, occupations involving inlialaiion of 
irritating dust or vapour, excessive smoking, snuff-taking (a commoner 
habit than is generally realised among shop-assisl ants and clerks who are 
prevented from smoking during working hours), dyspepsia and constipation, 
alcoholism, sexual excess and masturbation. Nasal obstruction is an im- 
portant factor in keeping up chronic catarrh by preventing ventilation of the 
passages, allowing mucus to collect and encouraging the growth of micro- 
organisms. In childreji the presence of adenoids is tlie commonest cause 
of catarrh. 

Symptoms. — The symptoms are nasal obstruction and excessive secretion, 
which may be watery or muco-purulent, and may come forwards to the 
nostrils or pass backwards into the throat post-nasal catarrh *’). Secondary 
results, from the extension of the inflammation, include catarrhal and 
suppurative otitis media, pharyngitis, laryngitis and bronchitis. 

The nasal mucosa may be reddened, but often l^as a pale, sodden appear- 
ance. The turbinals are swollen and are at first quite soft, but later, when 
definite thickening has occurred, they feel firmer, and no longer shrink afler 
the application of cocaine or adrenaline. At this stage the condition may be 
called bypertroifliic rhinitis,” and the mucosal thickening, most marked 
over the two ends of the inferior turbinals and over the Icnrcr margin of the 
middle turbinal, may form large lobulated masses. 

Diagnosis. — The diagnosis, in cases of hypersecretion, can only be made 
after excluding by rhinoscopic examination all other causes, such as a foreign 
body, mucous ]3olypus, syphilitic, tuberculous and lupoid ulceration, and, 
more especially, suppuration in any of the accessory sinuses ; in the latter, 
the discharge is not scattered over the nasal passages, but emerges in a local- 
ised stream from one or other of the ostia and reappears in the wsame situa- 
tion after being removed. The discharge of chronic rhinitis is bilateral, 
and, though often muco-purulent, is never true pus. The diagnosis from vaso- 
motor rhinorrhoea is often difficult ; the symptoms of the latter come and go 
with great suddenness, often as a result of definite causes such as going into 
a hot room, and there is complete absence of symptoms between the attacks. 
A bacteriological examination is often helpful. 

Treatment. — General treatment, directed to the predisposing causes 
mentioned above, is necessary if a good result is to be obtained. Next, 
nasal obstruction must be removed, and operative treatment is called for if 
the cause be adenoids, deviation of the septum, or great hyx)ertrophy of the 
extremities of the inferior turbinal bodies. For details, tlie reader is referred 
to surgical works ; but it must be emphasised that the valuable secreting 
surface of the nasal mucosa must not be recklessly sacrificed, and that large 
portions of inferior turbinul must on no account bo removed, nor should 
every slight deviation of the septum be submitted to operation, for it is 
rarely quite straight. When the turbinal enlargement is soft and shrinks 
after the applications of cocaine, the gal vano -caul ery sliould be used under 
local anaesthesia to draw one or two lines along the length of the inferior 
turbinal, the result of which is to produce a scar binding the mucosa to the 
bone. When the case has not gone on to definiie hypertrophy, the most 
valuable form of local treatment is cleansing of the nasal passages. The 
lotion must be*warm, about 90° F., and quite unirritating ; for this reason 
it should have approximately the same specific gravity as serum, and 
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noimal saline solution does very well. A mildly antiseptic and alkaline lotion 
is usually preferred, of which Dobell’s solution is the type, such as sodium 
bicarbonate, grs. 3 ; sodium chloride, grs. 3 ; phenol, gr. 1 ; glycerin, min. 46 ; 
water, fl. oz. 1. A convenient instrument for the purpose is a small 
rubber baU of a capacity of 2 oz. with a blunt nozzle moulded in one piece, 
which is slowly emptied into the nostril, while the patient breathes deeply 
through the mouth and inclines the head forward over a basin ; in this way 
the palate is raised and the lotion passes through the naso-pharynx and 
out by the other nostril. The nose must not be violently blown afterwards, 
nor must any force be used during S 5 rrmging, or fluid may be injected into 
the Eustachian tubes. Occasionally S 3 n:mging causes headache, in which 
case tl^e lotion may be used in a coarse spray-producer. Chronic nasal 
catarrh is, however, in certain cases notoriously resistant to treatment, 
especially under the conditions of civilised town life ; indeed, many sufferers 
found themselves better in the wet and exposed conditions of life in the 
trenches during the War of 1914-1918. Vaccine therapy is uncertain in its 
effect, but gives good results in a proportion of cases ; an autogenous vaccine 
should be prepared from the patient’s nasal secretion. 


ATROPHIC RHINITIS 


Synonym. — Ozoena. 

Etiology. — Cases usually first come under treatment between the ages of 
15 and 18, but its insidious beginnings date from an earlier age, and a history 
of nasal discharge through childhood is often obtainable. It affects females 
at least three times as often as males. A peculiar physiognomy is to be 
noticed in nearly half the cases ; the skull is brachycephalic, the nose wide 
and flat, and the nostrils broad and so directed forwards as to be more than 
usually conspicuous. The affection is sometimes unilateral, in which case 
the septum is deflected and the disease occurs on the wider side. Occasion- 
ally it is found among several members of a family, which might be the result 
of contagion, but it is also inherited in circumstances where contagion cannot 
apply, and this may be due to inheritance of the disease or merely of the pie- 
diaposing physiognomy. It is more often seen in the poorer than in the 
more well-to-do classes and, in England, it has become much rarer during 
the last twenty or thirty years. Of the many bacteria founds in association 
with the affection, the most important are the Klebs-Loeffler bacillus, the 
Cocco-hacillus fmtidus of Perez, and the Cocco-hacillus mucosus of Beeritz, but 
the consensus of opinion is that they are secondary, and, though helping to 
produce the foetor, are not the primary cause of the disease. The condition 
oex^urs at too early an age be the final stage of hypertrophic rhinitis, nor is 
it usually due to accessory-sinus disease, which can be excluded in the majority 
of cases. It is probably the sequel of prolonged purulent rhinitis in childhood, 
which results in the replacement of the ciliated by squamous epithelium, and 
thus destroys the principal agent for the removal of secretion ; the undue 
width of the nasal passages promotes this retention by diminishing the force 
of the expulsive current of air, by drying the secretions and by unduly 
admitting dust and micro-organisms. In this way crusts of dried mucus 
are formed and decompose, and the resulting inflammation prevents the 
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development of the turbiiiala and thus further increases the width of the nasal 
foSHOB. 

Pathology. — There is a chronic inflammation resulting in sclerosis and 
atrophy of the mucosa ; the ciliated epithelium is replaced by squamous, 
the mucous glands are degenerated and the venous sinuses have disappeared. 
These changes are most marked over the inferior turbinals ; the middle 
turbinals are frequently large and oedematous. The discharge is not pus, 
but mucus precipitated by evaporation, mixed with shed epithelial cells 
and teeming with micro-organisms. This collects and dries into large 
greenish-black crusts which give rise to the peculiar sweetish and horribly 
offensive odour. There is never true ulceration nor necrosis of bone. 

Symptoms. — The symptoms arc chiefly those of the nasal discharge and 
the offensive stench ; tlie latter is rarely perceptible to the patient, who 
usually, in established cases, has complete anosmia. There are also obstruc- 
tion from the crusts, dryness of the throat and cough, and often some degree 
of ill-health from toxic absorption. 

The inside of the nose is full of crusts ; the inferior turbinals are reduced 
to mere ridges, the mucosa is pale and thin, and through the widened nasal 
passages the body of the sphenoid and the wall of the pharynx are plainly 
visible. 

Complications. — Infection of an accessory sinus may result by extension 
from the septic nasal cavities, but is not very common ; conversely suppura- 
tion of the sphenoidal or a posterior ethmoidal cell is a possible, and has been 
considered by some authorities as the usual, cause of the affection. The 
lymphoid tissue of the throat is conspicuously absent ; there is often a dry 
pharyngitis and laryngitis, and sometimes the crusting extends to these 
parts, or even down the trachea. Catarrhal and suppurative otitis are 
common, and the disease is thought by many to predispose to pulmonary 
phthisis. 

Prognosis. — As the ciliated epithelium can never be replaced, the affection 
is not truly curable, though regular treatment can keep it in an inoffensive 
condition, and it is common to see a suggestive degree of atrophy of the 
turbinals in young people with rhinitis completely disappear under treatment. 
Also, the crusting tends to become less troublesome as time goes on and 
ultimately to cease, a state of things which is difficult of explanation. 

Treatment. — The nose must be kept clean by regular syringing with 
a mild alkaline antiseptic lotion, of which a large quantity should be used 
with a Higginson syringe provided with a fine nozzle which cannot block the 
nares. An oily, stimulating or emollient application, such as oleum eucalypti 
15 minims to 1 ounce of paraffinum liquidum may be applied as a paint or 
spray, or a 25 per cent, solution of dextrose in glycerin as a paint. The crusting 
can be prevented by excluding the air and, when syringing is insufficient, 
this should be done by introducing a plug of gauze or cotton wool loosely 
into the anterior nares, which should be changed twice a day by the patient. 
After some weeks of treatment the packing may be omitted, but resumed in 
tbe event of a relapse. When the surgeon removes the plug the discharge is 
seen to be a clear mucus ; if pus be found, it must be traced to its source in 
an accessory sinus. Paraffin wax may be injected under the mucosa, to 
narrow the nasal passages, but it is liable to slougb out, and a piece of costal 
cartilage has been implanted with the same object. A plastic operation 
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has been devised to shift the antro-nasal wall inwards and has given encourag- 
ing results. The treatment of anaemia is important ; good food and an 
open-air life, especially at the seaside, are beneficial. 


EPISTAXIS 

.etiology. — The causes of episiaxis may be classified as follows : 

Local causes. — Traumatism, including blows on the nose, fracture of the 
base of the skull, surgical operations and foreign bodies; the small septal erosion 
of rhinitis sicca, which is the commonest of all causes ; malignant disease ; 
angio -fibroma, or “ bleeding polypus,” of the septum ; multiple telangiec- 
tasis, a curious hereditary aSeebion characterised by numerous minute dilata- 
tions bf the capillaries on the face and mucous membranes of the nose, mouth 
and throat ; the general congestion caused by adenoids ; and syphilis, lupus 
and the rarer granulomata, though in these the bleeding is usually an 
insignificant symptom. 

General causes . — ^Iligh blood pressure, as in arterial disease, chronic 
nephritis, cirrhosis of the liver, violent exertion, extremes of heat and cold, 
congestion at the menstrual period or “ vicarious menstruation ” ; venous 
congestion, as in mitral stenosis, tumours in the thorax or root of the neck, 
emphysema, bronchitis and whooping-cough ; toxic blood conditionjj, as 
pernicious ansemia, leukaemia, purjmra, scurvy, aiid all the acute infectious 
fevers, especially in the prodromal stage. To these may be added rarefaction 
of the air, as in aeroplane ascents and mountaineering, and poisoning by some 
drugs, especially salicylates and quinine. 

The source of the bleeding is, in the large majority of cases, in a region 
called Little’s or Kiesselbach’s area, situated on the front and lower part of 
the septum just beyond the vestibule. 

Treatment. — Epistaxis, of sufficient severity to call for the attention of 
the doctor, should always be treated, though it is of comparatively little 
importance in healthy young j:>eople ; in older patients with high blood 
pressure the loss of blood may be beneficial, but the occurrence is so distressing 
and alarming to the patient that other means to lower the pressure should 
be adopted. 

The source of the bleeding is usually so far forward that a pledget of wool 
introduced for less than an inch into the naris, and held by compressing the 
nostril, will generally control it temporarily. To arrest it and prevent 
recurrence the bleeding spot must be found, started if necessary with a probe, 
controlled by application of cocaine and adrenaline on a plug of wool, and 
sealed by the galvano-cautery at dull-red heat. The use of an emollient 
ointment during the separation of the scab is advisable. In obstinate cases 
the bleeding may recur frqm another spot or from the opposite naris, when 
the treatment must be repeated. As in other forms of haemorrhage, a rapid 
excited heart’s action, associated with restlessness and fright, is often present, 
and an injection of morphine is of great value. Calcium lactate is often 
recommended and may be given in 20-graiii doses three times a day for 2 or 
3 days ; or colloidal calcium may be injected subcutaneously. If the bleeding 
is from the usual situation, formal plugging of the nose is seldom called for ; 
but sometimes the bleeding proceeds from farther back in the nose, or is so 
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profuse that its situation cannot at first be determined. In such cases the 
naris should be evenly packed with ribbon-gauze introduced on forceps uuder 
inspection. The older method of plugging the posterior nares is seldom 
required, and carries the risk of causing otitis media. Nasal plugs quickly 
become septic, and should ordinarily be removed in 24 hours ; but they may 
be kept sweet for several days, should it be necessary to retain them, by 
moistening them frequently with peroxide of hydrogen. 


MUCOUS POLYPUS 

Etiology and Pathology. — Nasal polypi are rare before puberty and are 
somewhat commoner in men than, in women. They never grdw from the 
septum, inferior meatus or inferior turbinal, but only from the ethmoidal 
region and interior of the accessory sinlises. They are not neoplasms, but 
are essentially due to a local oedema of the mucous membrane ; the swelling 
thus produced is acted upon by the expulsive forces of the nose, and, being 
so pulled down and elongated, the return flow of its blood vessels and lymph- 
atics is further impeded and a greater degree of oedema results. All stages 
of polypus formation may be found, ranging from an oedematous fringe 
along the border of the middle turbinal to enormous pedunculated masses 
which block the nose and expand its bony walls. In the majority of cases 
the oedema is due to inflammatory infiltration of the muco-periosteum of 
the ethmoidal labyrinth and is often associated with inflammation in the 
ethmoidal cells ; sometimes, however, the cause is vasomotor disturbance, 
for polypi are found in cases of hay fever and paroxysmal rhinorrhoea in the 
absence of true inflammation. There is also another form, the so-called 
“ choanal polypus,’* in which a large single polypus hangs into the naso- 
phar3nQX from a long pedicle attached within the antrum and passing through 
the ostium into the nose. 

Symptoms. — The cardinal symptoms are nasal obstruction and discharge, 
which is profuse and watery. The symptoms are worse in damp weather. 
Cough, headache and asthma are not infrequent, and a loss of the power of 
mental concentration often occurs. 

Polypi are smooth, shiny, white, translucent bodies, pedunculated and 
extremely soft and movable to the probe ; their appearance is so characteristic 
that they cannot properly be mistaken for anything else. If they project 
into the nostril they become pinker and more opaque. 

Treatment. — The best method of removal is in most cases with a wire 
snare, a process which can be rendered quite painless with skilful manipula- 
tion and the application of cocaine. Any polypoid mucosa in the neighbour- 
hood should be removed with punch-forcep s, but the application of caustics 
or the cautery only does harm. Eecurrence is common, but becomes less 
rapid if the new polypi are removed at regular intervals before they have 
grown large. Inflammatory disease in the ethmoidal cells and other sinuses 
must, of course, receive treatment. In the worst cases, the polypi are so 
numerous and return so rapidly that the snare cannot deal with them 
adequately ; in such they should be removed with a ring-knife^ or suitable 
forceps under general ansesthesia, together with the "“softened ethmoidal 
tissue, and any suppurating sinuses be opened at the same time. 

35 
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PAROXYSMAL OR VASOMOTOR RHINORRHCEA 

Synonym. — Allergic Rhinitis. 

In this condition fits of sneezing are associated with a profuse watery nasal 
discharge, irritation of the nasal and conjunctival mucosa, nasal obstruction, 
and often marked depression and prostration. The discomfort is usually 
worse in the morning, in overheated rooms, or on going out into the cold. 
The rapidity with which the attacks come and go is sufiicient to distinguish 
them from an ordinary coryza. The affection usually shows itself in early 
adolescence and tends to improve with advancing age ; it is distinctly hered- 
itary and is often associated, either in the patient or in his relations, with 
other' symptoms of allergy, such as asthma, urticaria or chilblains. Males 
and females are equally affected, and it is most frequent among the cultivated 
classes ; a mental shock is sometimes the starting-point of the attacks. 

Of these cases, hay fever is the best known and most marked variety, and 
is due to specific susceptibility to a proteid substance contained in the pollen 
of certain grasses ; in this country, attacks begin about the end of May and 
terminate in August. Ilay-fever subjects are affected by very minute 
quantities of this toxin, whereas ordinary people are completely immune. 
Other individuals are susceptible to the pollen, seedlets or scent of other 
plants and flowers, and others again to the emanations from horses,' cats, 
dogs and other animals ; and researches show that asthma, urticaria, eczema 
or rhinorrhcea may be variously produced by many kinds of proteid 
substances, including common and uncommon articles of diet, such as eggs 
or lobsters, in certain people who are specifically susceptible to these 
substances. 

Treatment. — The determining factors, which should receive attention, 
are heightened irritability of the nervous system, occasionally some intranasal 
abnormality which increases the sensitiveness, and the specific irritant. 
Nervine tonics, strychnine, arsenic and valerian, are indicated, and attention 
to the general health. Hay-fever patients are better in a locality as free as 
possible from pollen ; some remain comparatively well at the seaside others 
only on board ship, while some have to spend the best days of the year in a 
darkened room. Occasionally great benefit results from the removal of some 
nasal abnormality, a polypus or a sharp spur impinging on the turbinal, but 
the result of operative treatment is uncertain. In most cases the nares are 
normal, and in many of these a light cauterisation of the most sensitive areas 
is very helpful ; the sites usually chosen are on the upper anterior part of the 
septum, and on the anterior part of the inferior turbinal. Ionisation of the 
nasal mucosa with sulphate of zinc is also employed. True hay-fever patients 
may have their susceptibility to pollen lessened by inoculation with dilute 
extract of pollen ; the use of these extracts gives excellent results in a pro- 
portion of cases, and, more recently, the attempt has been made to test 
susceptibility to, and to immunise against, other proteid poisons. 

ACCESSORY-SINUS SUPPURATION 

etiology. — In the large majority of cases infection reaches the accessory 
sinuses from the nasal cavity, and may result from a simple coryza or from 
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one of the acute infectious fevers. Influenza is especially liable to produce 
disease of the sinuses, which may also be caused by measles, scarlet fever, 
erysipelas, enteric, pneumonia or small-pox. In addition, antral suppura- 
tion is caused by infection from the teeth, particularly the second bicuspid 
and first two molars, whose sockets are in closest proximity to the antral 
floor. The discharge from one sinus readily enters and infects another, 
so that disease of several cavities often coexists. 

Symptoms and Diagnosis. — If the ostium of a suppurating sinus be 
occluded the pus is secreted under pressure, and the local symptoms are 
severe, whereas if the secretion can escape freely there may be no symptoms 
except discharge. The former class of case has been called “ closed ” and the 
latter “ open ” empyema. The difference between the two is, however, only 
relative, and many cases are alternating, the severe symptoms being relieved 
by periodical discharge. As the pressure of the pus in the cavity depends on 
the rapidity of its secretion, and the degree of occlusion of the ostium by in- 
flammatory swelling, it follows that the closed and open cases correspond 
generally to acute and chronic suppuration ; acute suppuration is usually 
fairly obvious, but some chronic cases with scanty secretion are only to be 
detected after very careful examination and may be for long the undiscovered 
cause of post-nasal catarrh, pharyngitis or chronic toxaemia. 

The symptoms, then, are swelling, pain, tenderness and discharge, to- 
gether with the secondary effects of the suppuration. Swelling is rare ; the 
bony walls are not bulged by an empyema, and this is a point of distinction 
between it and a tumour or cyst, but occasionally spread of the inflammation 
causes periostitis, or a fistula in the bone is formed leading to an abscess outside 
the sinus. Thus, in frontal sinusitis a swelling may appear at the junction 
of the inner and upper walls of the orbit, displacing the eye downwards and 
outwards, or an abscess may form here and, after opening, leave a fistula. 
Similarly, ethmoidal disease may produce a swelling farther back on the inner 
wall of the orbit, displacing the eyeball outwards. In antral empyema, a 
little oedema of the cheek, or slight swelling in the canine fossa, may be found, 
but a swollen cheek is more likely to be due to dental periostitis, while any 
definite bulging of its bony walls is an indication of a tumour. Pain is often 
severe in acute cases, and in chronic suppuration there may be considerable 
neuralgic pain. Pain of an intermittent character, relieved by a sudden 
gush of discharge from the nose, is highly characteristic of sinus disease, as 
also is a peculiar periodicity, for it tends to begin regularly at the same time 
every morning and to get better during the afternoon. The pain may be 
of a local inflammatory character, or may be of a neuralgic type and referred 
to various parts. In antral suppuration it is over the cheek, or may be 
referred to the teeth or frequently to the supra-orbital region. The pain of 
frontal sinusitis is over the cavity or along the supra-orbital nerve ; that of 
ethmoidal disease is over the nasal bridge, behind the eye or in the temple, 
and in sphenoidal suppuration, in the middle of the head, behind the eye, on 
the vertex or in the occipital region. Tenderness can usually be elicited in 
frontal empyema by percussion over the anterior wall, and especially by 
pressing upwards against the floor of the cavity ; it is less marked in antral 
disease, in the canine fossa. Discharge into the nose is the most important, 
and often the only, symptom. A localised stream of pus in the nose, which 
reappears after removal, is, in the absence of a foreign body, conclusive 
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evidence of suppuration in an accessory sinus. The differentiation of the 
affected sinus is made by following the pus to its source with a probe and, in 
the case of the antrum, by tapping with a trocar and cannula. The antrum, 
frontal and anterior ethmoidal cells open into the middle meatus, and the 
posterior ethmoidal and sphenoidal into the superior meatus. Further 
assistance is afforded by transillumination and skiagraphy. Fetor, both 
subjective and objective, is often present, and a serious degree of anajmia 
and Hl-health frequently results. 

Complications. — These include pharyngitis, laryngitis, bronchitis, and 
ositis media ; the swallowed pus causes various forms of gastric and intestinal 
disorder, including appendicitis. Acute septicsBmia, and pygeraia are rare, 
but symptoms of chronic poisoning are common, and include ana3niia, arthritis, 
fibro^itis, and even mental aberrations. A very important series of com- 
plications results from extension of the inflammation to surrounding parts : 
orbital abscess or cellulitis, osteo-myelitis of the frontal bone, cerebral abscess, 
thrombosis of the cavernous sinus, paralysis of the oculo-motor nerves and, 
from the sphenoidal sinus, papillcedema and optic atrophy. 

Treatment. — This, in acute cases, consists in rest in bed, hot fomen- 
tations to the affected part, aperients, a light diet, and a few doses of 
aspirin. Inhalations of mentholised steam at frequent intervals are of value, 
and may be prepared by adding 10 drops of 25 per cent, solution of menthol 
in spirit to a pint of steaming water in an inhaler. In recent oases of antral 
suppuration, the cavity should bo tapped with trocar and cannula and 
washed out with a warm saUne lotion ; this should be repeated daily or every 
two or three days, according to the severity of the disease, and will effect a 
cure in a large proportion of cases in an early stage. Frontal sinusitis has a 
greater tendency to spontaneous cure ; the anterior end of the middle turbinal 
may be amputated and occasionally a cannula can be passed and the cavity 
washed out. Cases which fail to recover under such treatment, and those of 
chronic suppuration, must be submitted to operation. 


SYPHILIS 

Congenital Syphilis 

The early foim appears at any time within 3 months after birth, usually 
within the first few weeks. The symptoms, frequently called “ the snufiles,” 
are those of nasal discharge and obstruction ; the former may be thin and 
ichorous, or purulent and bloodstained, and is often associated with cracks 
and excoriations about the nostrils, upper lip and angles of the mouth ; the 
obstruction may cause attacks of choking and frequently prevents the baby 
from taking the breast, ^nd so produces wasting and malnutrition. These 
symptoms are not pathognomonic of syphilis, but may also be caused by 
catarrhal and purulent rhinitis, therefore the diagnosis must be established 
by the concomitant lesions. 

The late form appears usually about the period of puberty, but may occur 
at any time after the age of about 6 years. It is characterised by a slow 
destructive gummatous infiltration and ulceration, and the symptoms are 
those of nasal catarrh and obstruction, frequently with fetor and crusting ; 
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ibia clirunic rhinitis destroys the ciliated cjjilLelium, and may thus cause a 
true atrophic rhinitis which persists after the syphilis has become quiescent 
or cured. Congenital syphilis is apt to produce a very characteristic “ saddle- 
back ” flattening of the bridge of the nose. 

Acquired Syphilis 

Primary chancre is very rarely seen on the ala of the nose, and is accom* 
panied by bubo of the submaxillary and pre-auricular glands, and by much 
induration and swelling. 

Secondary syphilis does not produce noticeable symptoms in the nose ; 
there may be rhinorrhoea and obstruction associated with hyperaemia of 
the mucosa. 

Tertiary syphilis occurs usually in the form of a diffuse gummatous 
infiltration and ulceration, which may proceed to necrosis of any of the bony 
or cartilaginous walls of the nose ; there is profuse purulent discharge, often 
bloodstained, which tends to dry into greenish-black crusts, the odour of 
which is extremely offensive. A localised gumma may occur on the septum, 
where it forms a smooth round swelling projecting into both nostrils which, 
by its contraction after healing, produces a steep depression of the bridge 
just below the nasal bones. Syphilitic ulceration sometimes attacks the 
external parts of the nose, causing perforation of the ala, or destruction of the 
columella with a characteristic depression of the nasal tip. 

Diagnosis. — This seldom presents much difficulty ; the form with crust- 
ing and ozsena imitates atrophic rhinitis, but in the latter there is never 
necrosis or decided ulceration — indeed intranasal necrosis may be considered 
pathognomonic of syphilis. A septal gumma has an appearance identical 
with that of a hasmatoma, but without the sudden onset and history of 
traumatism. Syphilitic perforations nearly always involve the bone, whereas 
those due to rhinitis sicca or lupus never do. Some cases of diffuse in- 
filtration resemble lupus ; but in the latter there is no necrosis or offensive 
odour, the characteristic nodules are usually to be seen at the edges of the 
lesion, and other patches of lupus may be found on the skin or in the fauces. 
The chief difficulty of diagnosis lies between severe syphilitic infiltration and 
malignant disease, but it can usually be determined by the clinical appear- 
ance, especially by the characteristic edge of the syphilitic ulcer, by the 
examination of an excised portion, by the Wassermann reaction, and by the 
results of anti-syphilitic treatment. 

Treatment. — General treatment must be very prompt and energetic 
to prevent irremediable deformity, and should ordinarily be begun with the 
injection of arsphenamine or of one of its congeners. Of local treatment, the 
lesions should be kept clean by frequent syringing with a saline lotion, to 
which lysol, sanitas or listerine may be added when the odour is offensive ; 
any necrosed bone must be removed as soon as it is loose. 


LUPUS AND TUBERCULOSIS 

Etiology. — With the exception of the rare occurrence of tuberculous 
ulceration as a terminal infection in advanced phthisis, the lesions produced 
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in the nose by lupus and by tuberculosis are indistinguishable ; it appears 
that the tubercle bacillus ^ds in the nasal mucosa a medium unsuitable 
for its development, its virulence is diminished, and it can only produce 
the modified lesions known as lupus. It is possible, also, that this modifica- 
tion of the bacillus by sojourn in the nose is the ordinary cause of lupus ; 
at any rate it is frequently primary lu the nares, whence it spreads lu the 
fauces and larynx and on to the face and hands. The disease begins most 
often between the ages of 15 and 30, is twice as common in females 
as in males, and is usually seen in badly nourished people of the poorer 
classes. 

Symptoms. — The early lesions are found on the antero-inferior part of 1 he 
septan;!, the nasal floor and the front end of the inferior turbinal, within 
reach of the finger-nail, which probably conveys the infection. The char- 
acteristic “ apple-jelly ” nodules are seen, witli or without ulceration, the 
latter with rounded slightly raised margins, and tending to spread in some 
directions and cicatrise in others. The lesions are covered by small adherent 
scabs, and perforation of tlie septal cartilage is common. The alae often 
become involved with destruction of the margin or with perforation, and 
the nostrils may be much narrowed and deformed by scarring, while the 
lachrymal duct is frequently involved. The progress of the disease is ex- 
tremely slow and may continue over many years. The subjective symptoms 
are nasal obstruction with a slight sticky discharge. 

Diagnosis. — The nares should be examined in all cases of cutaneous 
lupus, for, if the disease remain unhealed in the nose, relapses wall continually 
occur. In the majority of cases of nasal lupus the diagnosis is cleared up 
by the presence of lesions or scars on the face, fauces or larynx. The diffi- 
culties of diagnosis are from rhinitis sicca with perforation, and from syphilis. 
The typical brownish nodules are pathognomonic and can always be found by 
careful examination when the lesions are progressing ; they can be made 
more conspicuous by blanching the mucosa with adrenaline. The scabbing 
of rhinitis sicca quickly clears up under simple emollient treatment, while 
the lesions of syphilis are more rapidly progressive and tend to involve 
bone. 

Treatment. — The affected areas are defined by the application of 
adrenaline and thoroughly and carefully scraped away with a sharp spoon, a 
general anmsthetic being emjfioyed if the lesions are extensive ; small lesions 
and recurrences are destroyed with the galvano-cautery. Nascent iodine 
by Pfannenstiel’s method may be employed ; sodium iodide is given in 7-grain 
doses six times a day, while the nose is packed with gauze kept moist with 
peroxide of hydrogen, 10 volume strength, with 5 per cent, of acetic acid 
added ; when a marked reaction has been obtained this solution should 
be diluted to half its utrength, the iodide being continued as before ; 
the treatment may have to be persisted in for several months. Radium 
is still under trial, and tuberculin has not established its value in this 
affection. 

Of general treatment, arsenic in full doses, fresh air, cod-liver oil and 
fattening foods are of value. Lupus does not show the same tendency to 
spontaneous cure in the nose as in the larynx ; it is easy to obtain improve- 
ment, but complete cure is difficult. 
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TUMOURS OF NOSE 

Papilloma occurs on the skin lining the vestibule and diflcrs in no respect 
from cutaneous warts elsewhere. On the nasal mucosa it is excessively rare 
occurs usually on the septum, has a narrow pedicle, a rough red or greyish 
surface, and bleeds readily when touched ; occasionally the growths are 
multiple and, when large, arc difficult to diagnose from a malignant 
growth, but they do not erode bone; they tend to recur locally after 
removal. 

Fibroma, similar to the naso-pharyngeal fibromata, occurs, though 
rarely, as a smooth pink growth attached to the posterior region of the 
nares. It bleeds readily and spontaneously and demands great caution in 
removal. 

A ngio- fibroma, or “ bleeding polypus of the septum,” is less uncommon. 
It varies from the size of a pin’s head to that of a filbeit, is red or purple, 
smooth or finely lobulated, sessile or pedunculated, and grows from the 
anterior part of the septum. The prominent symptom is epistaxis, for the 
tumour bleeds freely and spontaneously. When pedunculated, it may be 
removed with the snare and the base cauterised ; when sessile, it should 
be stripped off the underlying cartilage with an elevator. Recurrence is 
common. 

Osteoma and encfiondroma are extremely rare, usually grow from the 
ethmoid region and produce obstruction and deformity. 

Cysts. — Mucous polypi are occasionally cystic ; the so-called “ ethmoidal 
cyst is an enlarged cell in the anterior part of the middle turbinal pressing 
on the septum and causing obstruction and headache. True cysts are some- 
times seen on the anterior part of the nasal floor, and arise from the roots of 
incisor teeth. When small, they may be treated by intranasal removal of 
part of the wall ; when large, they should be dissected out from the gingival 
fold. Mucoceles are cystic dilatations of the antrum, frontal sinus, or an 
ethmoidal cell. 

Malignant tumours occur in all varieties : carcinoma, sarcoma, and endo- 
thelioma. Though they sometimes appear on the septum or nasal floor, the 
usual site of origin is the ethmoidal region. They tend to expand the bones 
of the face, producing a characteristic frog-like deformity, and they frequently 
invade the antrum and expand its walls, constituting a common variety of 
tumour of the upper jaw. The facial, palatine and orbital walls of the 
antrum may each be bulged outwards, the latter with displacement of the 
eyeball, and egg-shell crackling can sometimes be elicited. Sanious discharge 
and free spontaneous haemorrhage are prominent symptoms and important 
for diagnosis. Surgical excision produces permanent cure in only a small 
proportion of cases ; better results, especially in endothelioma and sarcoma, 
are obtained by the implantation of radium. According to the situation of 
the growth, access is gained by opening the antrum through the canine fossa, 
by lateral rhinotomy, or for the lower part of the nose by an incision in the 
gingivo-labial fold from the molar teeth of one side to the other. 

Hakold S. Barwell. 
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DISEASES OF THE NASO-PHARYNX 

ADENOIDS 

iEtiology. — J3y this term is implied a chronic enlargement of the lymphoid 
tissue of the naso-pharynx, the “ pharyngeal tonsil.” This is normally 
present in childhood and disappears by the age of 20 or thereabouts, but if 
chronically enlarged may remain up to any age. The precise stage at which 
the enlargement becomes pathological can only be determined by the symp- 
toms which it produces ; thcs(i usually become manifest between the ages 
of 3 and 8, but occasionally show themselves at or soon after birth. The 
incidence of adenoids is universal, but they are most common in damp 
temperate climates, and chronic or recurrent nasal catarrh is the principal 
factor in the causation ; the infectious fevers, particularly measles, scarlet 
fever, and diphtheria, are also a frequent cause of the hypertrophy. 

Pathology. — The adenoid, as it should really be called, or enlarged pharyn- 
geal tonsil, is a mass of lymphoid tissue of definite anatomical shape ; it is 
thickest above and tapers away below, and presents a aeries of ridges which 
radiate from below upwards and slightly outwards. In older patients the 
mass is firmer and more fibrous, and the ridges are often adherent in places, 
leaving deep clefts and furrows in which secretion can collect and decompose. 

Symptoms. — The symptoms of adenoids are many and various, and in- 
clude those due to nasal obstruction, those caused by infection and by the 
extension of inflariimation, and reflex processes attributable to irritation and 
lowered vitality. In infants the nasal obstruction interferes with sucking 
and a serious degree of malnutrition will result unless the baby be carefully 
spoon-fed. Older children snore at night, breathe heavily in the day, and 
either bolt their food or eat very slowly owing to the necessity of breathing 
through the mouth. Owing to lack of oxygen the patients sleep restlessly, 
wake unrefreshed and often sufEer from a peculiar inability to concentrate 
the attention sometimes called “ aprosexia.” Persistent nasal obstruction 
during the period of growth mechanically produces permanent deformities 
of the jaws and face which narrow the nasal passages, prevent the mouth 
from closing naturally and thus perpetuate mouth-breathing. When the 
mouth is habitually held open, the alse nasi are pulled downwards with the 
cheeks, and become narrow and slit-like and fall in like valves with each 
inspiration ; this “ alar collapse ” is an important cause of obstruction in 
neglected cases of adenoids. The palate is narrow and highly arched ; the 
dental arch is narrow and V-shaped, so that the upper incisors, crowded 
and prominent, look out^wards rather than forwards, and are not covered 
by the short upper lip ; the lower jaw retains its infantile obtuse angle, and 
the lower incisors lie behind the upper ; the chin is receding and, in the 
worst cases, when the molar teeth come into contact on biting, the incisors 
cannot meet. Only a proportion of cases of adenoids shov/ these deformities, 
and there is, indeed, considerable uncertainty as to the importance of adenoids 
in their aetiology ; undue softness of the bones, sucb as occurs in rickets, is 
doubtless an additional factor, and also in the causation of the malformations 
of the chest which result from the obstruction to the entry of air. The long 
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narrow un expanded chest with acute costal angle and prominent scapulaj 
is the commonest deformity. Harrison’s sulcus, a transverse depression 
corresponding to the attachment of the diaphragm ; pigeon-breast, a pro- 
minent sternum with depressed costal cartilages ; and funnel-breast, a 
sharp depression at the lower end of the sternum, are also encountered. 

Various infective processes result from the spread of inflammation and, 
if the naso-pharynx be large, are not necessarily associated with nasal ob- 
struction. The terribly common catarrhal and suppurative affections of 
the car in [children are, in an overwhelming majority of cases, the result of 
adenoids. Blepharitis and phlyctenular conjunctivitis are also associated 
with adenoid vegetations. Feverish attacks, often with tender enlargement 
of the cervical glands, arc caused by infection of the pharyngeal and faucial 
tbnsils, and tuberculous disease of the glands is usually due to passage of the 
bacilli through these portals ; in such cases the tonsils and adenoids may 
remain unaffected or may themselves show tubercles under the microscope. 
Chronic or recurrent bronchitis frequently results from the infection spreading 
to the lower air-passages. The mucus secreted by the adenoids is swallowed 
in large quantities, and produces derangements of stomach and intestines 
with failure of growth and general health. Finally, mouth-breathing pre- 
disposes to dental caries. The irritation of these vegetations, and their 
effect on respiration and the general health, account for numerous reflex 
and nervous disturbances. Among them may be enumerated laryngitis 
with spasm called “laryngitis stridula,” spasm of the glottis without laryn- 
gitis or “ laryngismus stridulus,” stammering, reflex cough, asthma, night 
terrors and nocturnal enuresis ; it should be stated that the latter disorder 
is by no means always to be cured by removal of the concomitant adenoids, 
and that in general too much stress must not be laid upon the presence of 
adenoids as the causative factor in all these reflex disturbances. 

Diagnosis. — In the majority of tractable children a view of the naso- 
pharynx can with patience be obtained with a good light and a very small 
rhinoscopic mirror, when the upper part of the septum and the concavity 
above it are seen to be occupied by an irregular convex mass. Where this is 
impossible a rapid digital examination may be required ; this is extremely 
unpleasant to the little patient, and may be postponed, in those cases where 
the tonsils ai-e sufficiently large to call for removal, until the child is anajsthe- 
tised. Similarly, in very frightened, intractable children, if the symptoms 
point strongly to adenoids it is wiser to give an ansesthetic for examination, 
being prepared to remove the vegetations if present. In the mongolian type 
of idiocy the tongue is large and the mouth persistently open, and in micro- 
cephaly the extremely undeveloped naso-pharynx causes nasal obstruction ; 
cases of both these types of maldcvelopmcnt are often brought to the doctor 
in the hope that removal of their adenoids wiU cure their “ backwardness,” 
and care should be taken not Lo fall into the error of performing a useless 
operation, though if a well-marked adenoid be present it should be removed 
under a guarded prognosis. On the other hand, adenoids can be present 
and produce serious secondary effects without causing nasal obstruction or 
any appearance of the typical “ adenoid facies.” 

Treatment. — The normal naso-pharyngeal tonsil becomes swollen during 
a coryza, and such temporary swelling should not be diagnosed as “ adenoids,” 
by which term chronic hypertrophy is understood, and does not call for 
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removal provided that it subsides promptly, does not frequently recur, and 
is not associated with otitis media or other important complications. In 
such cases, and when the only symptom is a mild catarrh, the regular use of a 
simple warm saline lotion with a rubber ball-syringe (see p. 1086) will often 
effect a cure ; in children below the age of 5 or 6 syringing is apt to be difficult 
and the lotion may be used in a spray, while in infants it is best to drop it into 
the nostrils from a small pipette like the filler of a fountain-pen. This treat- 
ment should be combined with open air — ^if possible a change to the seaside 
or a bracing country district — cod-liver oil, iodide of iron, or arsenic. Breath- 
ing exercises are of great value in these slight catarrhal cases, but only do 
harm where there is marked obstruction. 

When the enlargement frequently recurs or has gone on to chronic hyper- 
trophy, operative removal is the only treatment, and this is especially called 
for when any aural symptoms supervene, or when cervical adenitis is present. 
After operation the general treatment referred to above is valuable, but the 
nose should on no account be syringed until healing is complete, as this 
encourages aural complications. If the ala; nasi are collapsing, or the (jlnist 
narrow, breathing exercises are of use, but healthy open-air occupations are 
more useful still. In patients in their teens, or upwards, tiirbinal hypertrophy 
has not infrequently resulted ; the surgeon should be prepared to snare off 
enlarged posterior ends of the inferior turbinals at the time of the openftion, 
and intranasal cauterisation may be required later. 


TUMOURS 

Innocent tumours in the naso-pharynx arc exceedingly rare ; the so-call(*,d 
“ choanal polypus ” is a variety of nasal mucous polypus which hangs into 
the naso-pharynx from a long pedicle attached within the naris. 

Fihro7}ia of the naso-pharynx, or naso-])haryngeal polypus, occurs usually 
in males between the ages of 10 and 25, grows by a broad pedicle from the 
periosteum of any part of the walls of the naso-pharynx, usually from the 
basi-sphenoid, and forms a smooth, rounded, pink mass which fills the naso- 
pharynx and sends prolongations into the nasal cavities. The palate is 
pushed downwards, the bones of the face expanded, and the eyeballs separ- 
ated and displaced, producing the “ frog-face ” deformity. The cardinal 
symptoms are nasal obstruction and discharge, with headaclic and severe 
cpistaxis ; aural comj)lications may follow, or the eyes may be involved, with 
diplopia, exophthalmos and compression of the optic nerve ; and, finally, 
death results from exhaustion, haemorrhage, sepsis or cerebral invasion. 
Histologically the tumour is composed of fibrous tissue containing numerous 
thin-walled blood vessels and a variable admixture of round or fusiform cells, 
so that in some cases it might be described as a fibro-sarcoma ; but it is not 
truly malignant, for it neither involves the glands nor becomes disseminated, 
though there is a tendency to local recurrence after removal. 

Radium has proved of considerable value in reducing the size and vascu- 
larity of these growths, as a preliminary to operation. 

Malignant tumours are not common in the naso-pharynx, but epithelioma, 
sarcoma and endothelioma all occur. The early symptoms are chiefly pains 
of a neuralgic character and those produced by Eustachian obstruction ; 
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later, epistaxis, nasal obstruction, secondary involvement of glands and 
affections of the eye and cranial cavity may appear. Surgical removal is 
rarely feasible, but sarcomata and endotheliomaia in this region sometimes 
yield remarkably to treatment by radium. 

Harold S. Barwell. 


DISEASES OF THE LARYNX 

ACUTE CATARRHAL LARYNGITIS 

.etiology. — The affection ordinarily occurs as part of a coryza, or cold, 
the inflammation spreading downwards from the nose or naso-pharynx. It 
is also oaused by over-use of the voice, especially with faulty voice-production, 
and freouently a slight catarrh is made worse by using the voice during a 
cold. * occurs in many infectious fevers, e.g. influenza, measles, scarlet 
fever, ^^hoid and small-pox, and it is occasionally a result of traumatism, 
instrumentation, or the inhalation of irritating fumes in chemical works or 
of the gases used in waif an ‘predisposing causes are chiefly those factors 
which favour attacks of coryza, such as nasal obstruction or discharge, 
sedentary occupations and overheated rooms ; apart from local tuberculous 
lesions, consumptives are very subject to laryngeal catarrh. 

Symptoms. — The symptoms consist of hoarseness or aphonia, local 
discomfort varying from dryness or tickling to a burning sensation or actual 
pain, and irritable cough. There is little expectoration, unless the trachea 
and bronchi are involved. At the onset there may be slight feverishness 
and malaise. The degree of hoarseness is by no means proportionate to the 
objective appearances ; the voice may be quite good in cases of decided 
hypersomia, and may be completely lost when little abnormal is to be seen. 
This depends largely on the neuro-muscular tone ; a muscular man will 
retain a strong voice with a degree of inflammation which would render a 
weakly woman completeljr aphonic — ^indeed some women lose the voice with 
every slight cold, so that it becomes difficult to differentiate between laryngeal 
catarrh and “ functional aphonia.” On the other hand, in some voice-users 
redness of the cords appears to be the normal condition and causes no inter- 
ference with function. This variable effect on the voice is to be observed in 
all forms of laryngeal disease. In children, acute laryngitis is a serious 
affection. They show a far greater tendency to oedema and to spasm, and 
as the glottis is not only absolutely but relatively smaller than in adults, a 
dangerous dyspnoea may ensue with great rapidity. The larynx is reddened, 
and this is most obvious on the parts usually pale — the epiglottis and vocal 
cords, the vessels on the former being unduly prominent. The cords may be 
red, pink, yellowish, or merely have lost their bright pearly lustre. A small 
amount of mucous secretion is generally present, but no large accumulations 
or strings of mucus, such as are seen in chronic laryngitis. There is often a 
little swelling of the cords so that, on phonation, their edges come into 
contact at the centre ; this explains how singers’ nodules are caused by use 
of the voice during a laryngitis. 

Treatment. — ^People suffering from the slighter degrees of laryngitis 
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rarely apply for treatment, unless they are professional voice-users. The 
patient should remain in a warm (65® F.), well-ventilated room, preferably 
in bed, and must not attempt to use the voice. The coryza, if present, 
should be treated at the same time. Steam inhalations are of value and 
may be used from an inhaler or from a jug round the mouth of which a towel 
has been wrapped in the shape of a cone. The water should be at a tem- 
perature of 130® to 140° F., and one of the following medicaments may be 
added in the proportion of one drachm to the pint : Compound tincture of 
benzoin (Friar’s balsam) fl. oz. 1 , with or without menthol, grs. 10-1 5 ; or benzoic 
acid, grs. 3, kaolin, grs. 12, tincture of tolu, min. 18, and water to fl. oz. 1, these 
being sedative, while oleum pini sylvestris, min. 40, magnesii carb. levis, grs., 20, 
water t»o fl. oz. 1 is mildly stimulating. Steam inhalations should only be 
ordered when the patient can remain in a warm room ; when he is not con- 
fined to the house, or in a later stage, an oily solution from an atomiser is 
preferable, such as menthol, grs. 7, camphor, grs. 3, chlorbutol, grs. 5, liquid 
parafl&n, fl. oz. 1. Internally, expectorants are indicated; tinctura ipeoa- 
cuanhfis, min. 10, or vinum antimoniale, min. 5, potassium iodide, gra.h2 or 3, 
ammonium carbonate, gr. 4 — singly or in combination — or amiionium 
chloride, grs. 5, or oil of cubcbs, min. 5 in syrup, every 4 or 6 hours. If cough 
is severe it should be restrained ; a lozenge of morphine and ipecacuanha 
is useful, or a linctus containing diamorphine hydrochloride, gr. , or liqtor 
morphinae, min. 2 to 4 to each drachm. 

The acute laryngitis of children calls for prompt treatment. One or two 
grains of calomel may be given every 3 hours until the bowels have acted 
freely, after which it may be continued in J-gr, doses three times a day. 
Hot fomentations to the neck and a steam-kettle are advisable, and in acute 
febrile cases, 1 minim each of tincture of aconite and vinum antimoniale 
every 3 hours. If dyspnoea occurs, an emetic dose of ipecacuanha often 
gives prompt relief ; 60 minims of the tincture followed by 30 minim doses 
every half-hour until vomiting occurs : in very young or weakly .children, 
15 minims every quarter-hour is to be preferred. 


SPASMODIC LARYNGITIS 
Synonym. — ^Laryngitis Stridula. 

This is simply catarrhal laryngitis with spasm of the glottis* as a marked 
feature. It is a disease of childhood and is predisposed to by general ill- 
health, rickets and adenoids. The onset is that of an ordinary cold, with 
slight feverishness, hoarseness and a frequent cough, and during the evening 
or night the respiration becomes embarrassed. There is inspiratory stridor, 
recession of the epigastrium^ and lower ribs and, in some cases, an alarming 
degree of asphyxia. The symptoms tend to subside towards morning and, 
though they may recur on the next few nights, it is usually with diminishing 
severity. The condition should be distinguished from laryngismus stridulus, 
in which there is no hoarseness or other symptoms between the attacks. 
The evanescence of the symptoms serves to distinguish it from oedematous 
laryngitis and from diphtheria, in which the attacks become increasingly 
severe. The general health requires attention, and adenoids, if present, 
must be removed after recovery has taken place. 
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(EDEMATOUS LARYNGITIS 

Synonym. — QSderna of the Larynx. 

Etiology. — (Edema of the larynx is not a disease but a pathological 
condition due to a variety of causes. Non-inflammatory oedema may be 
mentioned here for the sake of completeness ; it occurs, though rarely, as 
part of the general anasarca of renal and cardiac disease. Angio^neurotio 
oedema sometimes occurs in the larynx, in which event it produces rapid and 
sometimes fatal dyspnoea (see p. 1074). The swelling which occasionally 
results from administration of potassium iodide in susceptible subjects may 
be placed in the same category. 

Inflammatory oedema seldom results in adults from a simple catarrh, 
but it may do so in children ; it more often occurs as part of an acute septio 
infection of the pharynx, trachea and bronchi, acute fulminating laryngo- 
tracheo-bronchitis,” (Edema may follow various forms of traumatism, the 
drinking of corrosive poisons, inhalation of irritating vapours, such as the 
poison gases of warfare, the lodgment of foreign bodies, or rough or unduly 
prolonged bronchoscopy. Scalding, from attempts to drink from a kettle- 
spout, is a common cause among children. In other cases it is a sequela of 
typhoid fever, pneumonia, scarlet fever or small-pox, and is a local com- 
pheation of syphilitic, tuberculous, cancerous or traumatic ulceration. 

Symptoms. — ^If part of a septic pharyngo-laryngitis, the general symptoms 
are severe. The chief local symptom is dyspnoea with inspiratory stridor 
and the associated symptoms of asphyxiation ; there is hoarseness or aphonia, 
local discomfort and tenderness, and sometimes dysphagia. The aryteno- 
epiglottidean folds are enormously swollen, appearing as pale or purple 
translucent flask-shaped masses ; if the epiglottis be oedematous it forms a 
sausage-shaped swelling of the same appearance. The mucosa of the vocal 
cords is too adherent to permit much swelling, and “ cedema of the glottis 
is therefore a misnomer. The subglottic region is lax and may become 
swollen ; indeed, the oedema may be confined to this region and then appears 
as a red swelling below each vocal cord. In children oedema may be inferred 
from the steadily increasing dyspnoea without the rapid increase and decrease 
typical of spasmodic laryngitis. 

Treatment. — In slight oases, the swelling may be reduced by sucki^ 
ice and by the application of an ice-bag to the neck ; the latter is inadmis- 
sible in young children. A spray of adrenaline, I in 1000, may be used. 
Hypodermic injections of pilocarpine, gr. are recommended and, for the 
oedema produced by iodides, large doses of bicarbonate of soda. Free scarifica- 
tion of the oedematous tissues at the upper aperture should be practised 
without undue delay ; in adults this should bo done with a laryngeal lancet 
under guidance of the mirror, but in children it is best performed with a 
curved bistoury guarded to near the point with strapping and passed down 
along the left forefinger as a guide. If this does not give quick relief, or if 
the dyspnoea be severe, tracheotomy should be performed without delay. 
Intubation is not suitable for cases of oedema of the upper aperture of the 
larynx, though it may be employed for subglottic cases, provided that skilled 
attention be immediately available should the tube be coughed out. Angio- 
neurotic oedema should be treated by a spray of adrenaline, and the same 
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drug, or a colloidal preparation of calcium, may be injected hypodermically ; 
tracheotomy may here also be required. 


MEMBRANOUS LARYNGITIS 

The formation of false membrane in the larynx is nearly always part of 
an attack of diphtheria, which is discussed elsewhere, but by the term mem- 
branous laryngitis is implied a formation of membrane of non-diphtheritic 
origin. Apart from traumatic cases, due to irritating chemicals and scalds, 
inflammation of the larynx accompanied by membrane may be caused by 
streptocjoccal infection. The affection occurs especially in children between 
the ages of 2 and 8 years. The first symptom is hoarseness, soon followed 
by a brassy cough and the signs of dyspnoea ; the patient is restless and the 
temperature rises rapidly to 103° or 104°. In some cases, however, the 
disease takes a subacute form, the attacks of dyspnoea being worse at night 
and abating towards morning. The diagnosis from diphtheria is only possible 
by bacteriological examination, and pending the report the case should be 
treated with antitoxin ; but it may be noted that the pharynx is nearly 
always involved in diphtheria, whereas in membranous laryngitis the disease 
is often primary in the larynx. The prognosis is grave, worse than that 
of diphtheria since the introduction of antitoxin. An emetic dose of 
ipecacuanha should be given, and a steam-tent and hot fomentations to 
the neck arc advisable. Calomel treatment is recommended ; 1 or 2 grains 
every 3 hours until the bowels have acted freely, and subsequently 1 grain 
three or four times a day ; the sulphanilamide group of drugs will doubtless 
be of value in this, as in other streptococcal infections. Tracheotomy or 
intubation must not be delayed when there is serious dyspnoea. 


CROUP 

Croup is an expression which dates from a period when the diagnosis of 
diseases of the throat was less exact than now but, as it is still in occasional 
use, it may well receive a definition in this place. The term can be used to 
cover any respiratory obstruction or obstructive dyspnoea, especially in 
children, but is usually limited to acute affections and therefore docs not 
ordinarily include such conditions as multiple papillomata, congenital web 
or cicatricial stenosis. Croup may thus be caused by various inflammatory 
affections such as cedematous laryngitis, membranous laryngitis (both 
diphtheritic and non-diphtheritic), spasmodic laryngitis and retropharyngeal 
abscess, or by such reflex disturbances as laryngismus stridulus and spasm 
of the glottis, and is in fact descriptive of a symptom rather than of a disease. 


CHRONIC LARYNGITIS 

.Etiology. — The causation is similar to that of acute catarrhal laryngitis ; 
indeed, chronic laryngitis is often the result of recurrent or persistent acute 
catarrh. The principal factors which predispose to chronicity are nasal 
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obstructions and discharges, dusty occupations and lack of fresh air, over-use 
of the voice and faulty voice-production, and the abuse of alcohol or tobacco ; 
consumptives are particularly liable to non-specihe catarrhal laryngitis, and 
oral sepsis must not be omitted. Almost any cause of general iU-health 
may be included among the predisposing causes, such as gout, rheumatism, 
annemia, and gastro-intestinal, cardiac and hepatic disorders. 

Symptoms. — The only constant symptom is impairment of the voice, 
which is hoarse, easily tired or even, though rarely, completely aphonic ; it is 
sometimes weakest when tired in the evening, but is often at its worst on 
rising in the morning or after a rest. There is frequently a sensation of 
aching, dryness, tickling or of a lump in the throat, and there is usually 
some cough, but little expectoration unless the trachea and bronchi are 
involved. 

The objective appearances vary with the severity of the affection. The 
larynx generally is of a deeper red than usual, and the vocal cords have 
lost their normal pearly lustre and are pink or grey ; they are usually some- 
what thickened at the edges, and enlarged vessels may be visible on their 
surface ; the vocal processes are often prominent and may be reddened or 
show up white against the hypersemic cord. Strings of sticky secretion may 
stretch between the cords, or a little globule of mucus may form on the 
centre of the cord during phonation ; adduction is frequently imperfect. 
When the epiglottis is reddened, its yellow edge stands out clearly and 
enlarged vessels are visible ; the ventricular bands are often swollen so as 
to hide the outer part of the cords. The mucous membrane in the inter- 
arytenoid space, thickened and relaxed, is seen to be thrown into folds on 
adduction of the cords, and may form a mass large enough to prevent their 
approximation. 

Atrophic rhinitis usually produces a form of inflammation, laryngitis 
sicca, in which small brown scabs adhere to the cords and posterior com- 
missure, but occasionally the disease itself spreads to the larynx, which is 
covered by large greenish or brownish-black fetid crusts ; more rarely still 
the crusts extend into the trachea and cause severe dyspnoea, which may 
prove fatal. 

Pachydermia laryngis is a somewhat rare variety of chronic laryngitis, 
occurring principally in middle-aged men. It is frequently ascribed to 
alcoholism, perhaps on insufficient grounds, to syphilis and to tubercle ; 
the diagnosis between pachydermia and these two diseases is, however, 
often a matter of difficulty. The characteristic epithelial thickenings are 
probably of the nature of corns, resulting from frequent cough and continued 
irritation. There is hoarseness of a rough raucous character, but no particular 
discomfort. The epithelial thickening is pink or whitish and occupies the 
posterior or cartilaginous region of the glottis from the vocal processes 
backwards to the posterior commissure. A circumscribed swelling appears 
on each vocal process, with a small cup or depression at the apex ; the 
approximation of the cords is better than would be expected, because the 
prominence on one vocal process fits into the depression at the other. The 
epithelium of the inter-arytenoid space is thrown into ridges, which fill up 
the angles between the arytenoid and the posterior commissure, but l^ve 
a depression in the middle line. These firm, opaque, symmetrical swellings, 
without ulceration, are distinguishable from the soft irregular granulations 
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of a iuberciilous lesion, and the cup-shaped swelling on the vocal process, even 
when more marked on one side, should not be mistaken for an early 
epithelioma. 

Treatment. — ^The detection and correction of the setiological factors 
are the most important part of treatment. Any constitutional disturbance, 
such as anaemia, rheumatism, gout or dyspepsia, should receive attention. 
Over-indulgence in tobacco or alcohol, lack of ventilation and exposure 
to dust must be considered, and with teachers the black-board chalk is a 
common source of irritation. 

Incorrect voice-production is a factor of great importance especially, but 
by no means exclusively, among those who use the voice largely in their 
occupations ; in such, a course of lessons in voice-production often works 
wonders. In a large proportion of cases the primary cause of the lar 3 mgitis 
is to be found in the nose, therefore any source of nasal obstruction, catarrh 
or suppuration must be carefully looked for and treated ; any concomitant 
pharyngitis should also receive attention. 

Locally, treatment must begin with rest of the voice, which should be 
absolute in the case of professional voice-users. Where there is much secre- 
tion a saline lotion may be used in a spray — sodium bicarbonate, borax, 
sodium chloride, 10 grains of each, thymol water, 120 minims, glycerin, 
60 minims, water to 1 ounce. Oily solutions are usually preferred, such 
as menthol, 5 grains, camphor, 2 grains, chlorbutol, 5 grains, or oil of euca- 
lyptus, pine or ^aultheria in similar proportions, to an ounce of liquid paraffin. 
The direct application of pigments is not often called for, and is to be recom- 
mended only when pachydermatous changes are present ; in such cases the 
cautious application of a solution of nitrate of silver on a cotton-wool mop 
once a week may be tried, beginning with 5 grains to the ounce and increasing 
the strength gradually to 50 or more grains. Dundas Grant advises an 
alcoholic solution of salicylic acid, beginning with 1 per cent, and increasing 
to 6 or 8 per cent. 

Internally, small doses of potassium iodide, 2 or 3 grains, or the yellow 
proto-iodide of mercury, grain, three times a day over long periods, is 
of value. 


CONGENITAL LARYNGEAL STRIDOR 

In this condition there is an exaggeration of the infantile shape of the 
upper aperture of the larynx ; the epiglottis is sharpljr folded laterally, the 
ary-epiglottic folds are almost in contact, and the opemng is thus reduced to 
a narrow vertical slit. As these parts are very ilaccid in infancy, they become 
sucked together during inspiration and, by their vibration, produce the 
characteristic stridor. This stridor is noticed very soon after birth, it is in- 
spiratory, of a peculiar purring or even musical character, and is most marked 
during active breathing and crying. The voice is unaffected, and there is 
remarkably little sign of dyspnoea or distress. These characteristics distin- 
guish the condition from other forms of obstruction found in infants, such as 
laryngeal webs or papillomata, or “ thymic asthma.*’ It tends to (^appear 
during the second year of life, but the prognosis must be guarded in early 
infancy, for an attack of bronchiris is more than ordinarily dangerous and 
kills a proportion of these patients. 
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SYPHILIS 
Congenital Syphilis 

The early, or secondary, form appears in the first few months of life and is 
rarely recognised, but it may be suspected when the cry is hoarse in an 
infant with active syphilitic lesions. 

Tertiary lesions are rare, and usually make their appearance about 
puberty, less often during the second dentition. The disease takes the 
form of diffuse infiltration with or without ulceration ; the swelling may 
produce obstruction, and rarely cicatricial stenosis may ensue. The symptoms 
are stridor with hoarseness, and tracheotomy may be required. 

Acquibed Syphilis 

Symptoms. — Secondary lesions are superficial, cause no symptoms but 
hoarseness, and seldom come under observation. The commonest manifesta- 
tion is an erythema which differs from that of catarrhal laryngitis by being 
more uneven and patchy in its distribution, and may affect one cord, leaving 
the other normal. Mucous patches are occasionally found on the cords or 
on any part of the larynx, appearing as superficial erosions with a smooth 
greyish base and a sharply defined hyperaemic margin. The fauces are nearly 
always affected at the same time. 

Of tertiary lesions, the superficial serpiginous ulcer is occasionally seen 
with the same characters with which it more commonly appears on the 
fauces. Diffuse infiltration may attack any part of the larynx, but chiefly, 
in contra -distinction to tuberculosis, the anterior regions, such as the epiglottis 
and the front parts of the vocal cords. Subglottic infiltration is fairly 
frequent and abduction of the cords often limited, so that stenosis is much 
commoner than in tuberculous disease. The typical circumscribed gumma 
is distinctly rare ; it is single, unilateral, and attacks especially the epiglottis 
and arytenoids, and usually breaks down rapidly to form a deep excavated 
ulcer, which may result in perichondritis, exfoliation of cartilage, and, 
ultimately, in severe cicatricial stenosis. The subjective symptoms are 
hoarseness, of a peculiar rough “ raucous ” character, and sometimes dyspnoea 
with stridor ; pain is in general not a prominent symptom, but a gumma on 
the upper aperture may cause severe dysphagia. 

Diagnosis.— From tuberculous disease the diagnosis is discussed under 
that heading (see p. 1107). From epithelioma a gumma is distinguished 
by its more rapid evolution ; the edge of an epithelioma is thick and everted 
and its base nodular, whereas these characters are less marked in syphilitic 
ulceration, the margin of which is hypersemic and frequently sharply cut ; 
while other parts of the larynx or fauces often show syphilitic lesions. The 
hard infiltration of secondarily involved glands is characteristic of malignant 
disease. 

Treatment. — Greneral treatment is urgently called for to prevent peri- 
chondritis and stenosis. Local treatment is not often required. Trache- 
otomy should be performed when decided dyspnoea is present ; it seems to 
aid the recovery of the larynx, and the tube can often be omitted in a short 
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time, when anti-syphilitic medication has removed the obstructing lesion. 
Necrosed pieces of cartilage must be removed by internal or external opera- 
tion, and insufflations of orthoform are indicated when dysphagia is present. 


LUPUS 

Lupus in the larynx is comparatively rare, and is probably always second- 
ary to the disease in the nasal passages. 

Symptoms. — The lesions begin on the epiglottis and slowly spread along 
the aryteno-epiglottic folds ; the interior of the larynx is less often attacked 
and the cords usually escape. The infiltration is composed of tiny red nodules, 
which develop the typical “ apple-jelly ” centre and break down to form 
multiple coalescent shallow ulcers, the smooth base covered by a scanty 
secretion and with indefinite uninflamed margins. Cicatricial contraction 
goes on during the progress of the affection, and the epiglottis, if not destroyed, 
is usually much deformed ; but the scars are less thick, and the contraction 
less severe than in syphilis, and marked stenosis is less common. 

Treatment. — The disease shows a decided tendency to spontaneous cure, 
and in many cases of cutaneous lupus the scars of healed disease can be seen 
in the larynx. Open-air treatment, as carried out in a sanatorium' with 
good food, moderate exercise, and cod-liver oil suffices to cure most cases. 
Arsenic, in large doses, appears to have a specific effect, starting with 5 minims 
of liquor arscnicalis 3 times a day and increasing the dose gradually to 
15 or more minims. Local treatment should be reserved for those cases 
which general measures fail to cure. If the lesions are confined to the epi- 
glottis, this may be removed ; for more diffuse infiltration repeated galvano- 
cautery puncture gives the best results, but over-zealous application will 
promote stenosis. Good results have been reported from the use of radium, 
applied externally to the neck in the form of plates. 


TUBERCULOSIS 

iEtiology. — Primary tuberculosis of the larynx is so rare as to be of no 
practical importance ; in the overwhelming majority of cases the disease 
m secondary to pulmonary tuberculosis, of which it is a common and im- 
portant complication. It is probably caused by infection from the sputum, 
is two or three times commoner in men than in women, and is most frequent 
between the ages of 20 and 40. St Clair Thomson finds that the difference 
in sex-incidence is occupational, and that women working in office and 
factory are as susceptible^s men. 

Symptoms. — The disease attacks, in order of frequency, the vocal cords, 
arytenoid region, inter-arytenoid space, ventricular bands and epiglottis; 
in general the lumen is invaded before the upper aperture, and the posterior 
rather than the anterior parts of the larynx. The typical infiltration is finely 
nodular, pallid and soft in appearance ; ulcers are shallow, with a smooth 
speckly base and pale ill-defined margin. On the vocal cord the disease 
chiefly attacks the posterior half and especially the vocal process, where 
ulceration readily reaches the underlying cartilage and may produce a deep 
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triangular excavation. Thickening in the inter-arytenoid region is common ; 
infiltration of the aiytenoids results in typical pale semi-translucent flask- 
shaped swellings, while the epiglottis appears as a firmer red sausage-shaped 
mass. 

Of subjective symptoms, the hoarseness is very characteristic, the voice 
being weak and effortless and very different from the raucous voice of syphilis. 
Cough and expectoration are mostly due to the pulmonary disease and not 
in any considerable degree to the larynx. Pain on swallowing is common 
and often very intense ; there may also be actual obstruction to degluti- 
tion and, in a late stage, entry of food into the larynx. Dyspncea is 
rare. 

Diagnosis. — ^Although signs of pulmonary tuberculosis are helpful in 
diagnosis, it is obvious that any kind of laryngeal disease may occur in a 
consumptive patient. 

From simple laryngitis . — In the earliest stage of invasion tuberculous laryn- 
gitis may exactly resemble catarrh, but redness of one cord only is certainly 
not due to catarrh, and the latter quickly improsrcs under treatment. The 
swollen arytenoids of oedematous laryngitis are less pale and more transparent, 
while the affection is acute and the entire larynx inflamed. Inter-arytenoid 
infiltration resembles pachydermia, but the latter is opaquely white, firm 
and symmetrical. 

From lupus, typical tuberculosis differs completely. The former is pain- 
less, affects first the epiglottis and upper aperture, is never accompanied 
by oedema, and tends to cicatrisation. But there is a chronic “ lupoid ” 
form of tuberculous laryngitis which attacks the epiglottis and is very 
similar to lupus. 

From syphilis . — ^The tuberculous ulcer has an ill-defined margin without 
surrounding hypersemia ; the base has a yellow speckled appearance, and 
on healing there is little scarring or contraction. The superficial syphilitic 
ulcer has a well-defined hypereemic margin, with a smooth, flat base ; the 
deep ulcer is crateiiform,” with thickened punched-out edge, and, on 
healing, leaves a dense scar and marked deformity. In general, syphilitic 
lesions attack the anterior half of the larynx, tuberculous the posterior ; 
the former look firm and dense, the latter soft, translucent and ill- 
defined. 

From neoplasms . — Only the rare tuberculomata resemble innocent 
tumours. Occasionally tuberculosis attacks one vocal cord in an elderly 
patient, and may then easily be mistaken for epithelioma (see 

p. nil). 

Prognosis. — Any tuberculous lesion of the larynx renders the prognosis 
of a case of pulmonary tuberculosis much more serious. A considerable 
number of the superficial lesions become healed ; but it is doubtful if any 
cases of extensive infiltration recover, with the exception of a few 
rare instances where it is confined to the epiglottis and can be entirely 
removed. 

Treatment. — Tuberculous laryngitis is but a complication of pulmonary 
tuberculosis, and by far the most important part of the treatment is that of 
the general infection. For the laryngeal lesions the most valuable remedy 
is complete silence, but it is a severe and depressing measure and should 
not be insisted on unless there is a prospect of cure ; the pain and irritation 
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in advanced cases are, however, often relieved by vocal rest. Any concomitant 
catarrh should receive attention ; an oily spray containing menthol and 
ohlorbutol (7 grains of each in an ounce of liquid paraffin) is valuable, and 
irritable cough should be relieved by a simple lozenge, or, if severe, by heroin, 
A ^ ^ lozenge or linctus. Attempts to cure by active local treat- 

ment must only be made when the pulmonary lesions are quiescent or pro- 
gressing towards arrest, the general health good, and the local lesions not very 
extensive. Of these methods the galvano-cautery is the most generally 
useful, and may be employed to the surface of superficial ulcers, or as 
multiple puncture of infiltrated areas. Chemical caustics may be applied 
to ulcerated surfaces, especially on the cords and posterior commissure ; 
lactic acid, 50 to 80 per cent., may be used, or Lake’s mixture of lactic acid 
50 per cent., formalin 7 per cent., and phenol 10 per cent. Ulcers covered 
with sprouting granulations may be curetted, and occasionally infiltration 
of the epiglottis or ar 3 d;enoid may be removed with punch-forceps. 

In advanced cases the dysphagia is so distressing that its relief is of great 
importance. For this purpose the most valuable drug is orthocaine 
(orthoform), which may be combined in equal proportions with benzocaine 
(anaesthesine) ; it is an insoluble non-toxic powder and is used as an in- 
Buffiation in doses of 3 to 5 grains half an hour before meals ; patients 
readily learn to inhale it into the throat through a glass tube. Cocaine 
and morphine should be reserved to the last stages. When the dysphagia 
is due to infiltration of the epiglottis, the greatest relief is afforded by its 
removal under cocaine with special punch-forceps ; and when the pain is 
caused by a tense swollen arytenoid, the removal of a piece with punch- 
forceps relieves tension and gives similar relief. Injection of alcohol into 
the superior laryngeal nerve is a useful method of alleviating pain in cases 
of extensive disease. Tracheotomy is seldom required, and tuberculous 
infection of the wound is common after this operation. 


TUMOURS 
Innocent Tumours 

Singer^s nodules are infiammatorj- epithelial thickenings, and may be 
considered as a form of pachydermia. They are found in teachers and 
speakers, rather than in singers, and are caused by faulty voice-production 
and, especially, by forcing the voice when the cords are inflamed. The 
appearance is that of a minute pink or whitish nodule on the edge or upper 
sunace of the vocal cord, surrounded by a varying amount of injection ; 
there is usually a nodule symmetrically placed on each cord, but it is frequently 
larger on one side than on the other. The place where the growth occurs, 
and which is also the seat of election ” for other innocent tumours, is at 
the junction of the anterior and middle thirds of the glottis, that is, in the 
centre of the true vocal cord, for the posterior third of the glottis is cartila- 
ginous. It is here that the cord, if swollen, comes into contact with its 
fellow on phonation. 

Fibromata occur usually on the vocal cord on the same site as the singer’s 
nodule, of which they are in some cases probably a development ; or at the 
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anteiior commisBure. They are pedunculated, smooth and round, white, 
pink, or brown from extravasation of blood, and vary from the size of a pin’s 
head to that of a bean. These growths not infrequently become cedematous, 
when they appear translucent like a nasal polypus, and have been incorrectly 
described as myxomata. 

Papillomata are reddish, papillary, pedunculated growths, and occur any- 
where on the larynx, but, when single, generally occupy the “ seat of election ’* 
on the vocal cord, and are seldom found on the posterior half of the glottis. 
Multiple papillomata occur especially in childhood and, as they present 
special characteristics, will be considered separately later. 

Cysts. — A hbroma may degenerate with the formation of a cystic space 
in its interior. Apart from this, cysts, which may reach a large size, are found 
as a rarity on the upper aperture of the larynx, especially on the anterior 
surface of the epiglottis. They are thin-walled and translucent, with ramify- 
ing vessels running over the surface. 

Angiomata occur, though rarely, on any part of the larynx either as a flat 
patch or a raised purple mass resembling a blackberry. 

AH innocent neoplasms are rather uncommon ; in addition to those 
already mentioned, lipomata, chondromata and thyroid-gland tumours have 
been observed. 

Symptoms. — ^A tiny growth situated on the vocal cords, or in such a 
situation as to prevent their approximation, causes hoarseness and a variable 
amount of aching and discomfort, but even a large tumour elsewhere may 
cause no symptoms to attract attention. Dyspnoea results in rare cases 
when a neoplasm is large enough to block the air-way, but it is astonishing 
how slight a disturbance may be produced by a large tumour if it has grown 
slowly ; inspiration is more difficult than expiration, except when the tumour 
lies below the glottis. Angiomata cause haemorrhage, which may be very 
severe. 

Diagnosis. — This is usually easy on inspection, but a growth on the 
anterior commissure, or one that drops down below the cords, may be readily 
overlooked. The rare tuberculoma may so exactly imitate an innocent 
neoplasm as to be only recognisable under the microscope. The important 
matter of diagnosis from a malignant neoplasm will be referred to under the 
latter disease. 

Treatment. — Tumours situated away from the glottis and causing no 
symptoms should be left alone. Cysts are treated by making a large hole 
with punch-forceps or the cautery, for they refill after simple incision. 
Angiomata, especially if difluse, are best left untouched, unless bleeding 
calls for interference, in which case it can usually be checked by the cautery 
at dull-red heat ; diathermy puncture with a fine terminal through a direct 
laryngeal spatula, or by suspension-laryngoscopy, is a preferable method ; 
if repeated haemorrhage becomes a danger, the angioma can be excised by 
an external operation, but is usually more widely spread than appears on 
laryngoscopic examination. Singer’s nodules, if quite small and sessile, 
frequently disappear under prolonged rest of the voice ; the smaller nodules 
may be lightly touched with the galvano-cautery ; larger ones should be 
removed with forceps. Fibromata and papillomata are removed with forceps ; 
it causes less disturbance to the patient if this be done under cocaine ansesthesia 
by the indirect method,” i.e, under guidance with the laryngeal mirror 
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provided that the operator has acquired the necessary skill, but since the 
introduction of the “ direct method ” they are usually removed through 
the tube-spatula. After the little operation, absolute rest of the voice 
should be enjoined for a few days ; in cases of singer’s nodule a longer rest 
is necessary, with training in voice-production and avoidance of dust and 
conditions of vocal strain. 

Multiple papillomata . — This rare but serious condition occurs almost 
exclusively in children and generally attracts attention between the ages of 
2 and 4. The warts may be very numerous, fill the lumen with a cauliflower- 
like mass, and extend to the subglottic region, down the trachea and some- 
times on to the pharynx. The first symptom is hoarseness, and long-con- 
tinued hoarseness in a child should suggest the possibility of papilloma ; 
dyspnoea ensues later and becomes gradually more severe until tracheotomy 
is necessary. The growths may disappear after tracheotomy, or spontane- 
ously, or after an acute illness, and tend to vanish or cease to recur about 
puberty. The growths should be removed through the tube-spatula, or by 
suspension-laryngoscopy, under general anaesthesia ; a preliminary tracheo- 
tomy is advisable if there is much dyspnoea ; several sittings may be required, 
and the operation must be repeated as often as the growths recur. 


Malignant Tumours 

iEtiology and Pathology. — Epithelioma is by far the commonest 
malignant growth in the larynx, but spheroidal-cell carcinoma and sarcoma 
also occur. Malignant disease of the larynx proper is rare below the age of 
40, and is seldom seen in women ; but there is a post-cricoid epithelioma, 
originating on the mucous membrane of the pharynx, which is relatively 
common in women, and has been known to occur at such an early age as 23. 
Secondary or metastatic growths are practically unknown in the larynx ; 
on the other hand, owing to the fact that the laryngeal lymphatics do not 
anastomose freely with other systems, cancers confined to the lumen of the 
larynx rarely become disseminated and do not readily infect the glands. 
Therefore, Krishaber’s classification into intrinsic and extrinsic is valuable 
for treatment and prognosis ; the former are those situated within the 
cavity of the larynx, while the latter affect the upper aperture, epiglottis, 
arytenoids, and the outer walls. 

Symptoms. — Unfortunately, intrinsic malignant tumours do not cause 
severe symptoms at an early stage and, particularly in hospital practice, 
frequently do not present themselves for treatment until they have become 
extrinsic by extension ; hence the importance of a laryngeal examination 
in all patients over 40 witjj hoarseness which does not rapidly yield to treat- 
ment. Hoarseness is the most general, and usually the only, early symptom ; 
owing to the deep infiltration characteristic of malignant disease, it is often 
more marked than the size of the tumour would appear to warrant. Cough 
is not a common symptom. Pain is absent in the early stages of intrinsic 
cancer, but is severe in the later stages and in the extrinsic forms ; it radiates 
to the ear and side of the head, and is made worse by swallowing, speaking 
and coughing. The later symptoms includo involvement of the glands, 
fetor of the breath, salivation, haemorrhage, dyspnoea, dysphagia and general 
cachexia ; often the patient ^es of septic piieumonia. 
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TUMOURS OF LARYNX 

On a vocal cord, epithelioma may appear as a definite tumour resembling 
a papillorna or angioma, or it may begin as a diffuse infiltration, or merely 
as a localised area of thickening and congestion. On the ventricular band 
or posterior commissure it usually shows itself as an irregular papillary 
dusky-red swelling ; cancer of the epiglottis ulcerates early and appears as 
a dirty white or reddish tumefaction. Often the only sign of a post-cricoid 
growth is a swollen and fixed arytenoid, or merely a pool of saliva in the 
pyriform fossa ; sometimes the upper edge of the growth is visible, but it 
may be necessary to pass a tube-spatula, or to pull the larynx forward with 
a probe passed down to the glottis, before it can be seen. 

Diagnosis. — In the earliest stage the diagnosis obviously is a matter of 
extreme importance and sometimes one of great difficulty. The unilateral 
character of the infiltration is ordinarily sufficient to exclude a simple inflam- 
matory lesion ; though pachydermia may be more marked on one side, the 
lesions are bilateral and the smooth cup-shaped swelling on the vocal process 
is characteristic. The difficulties of diagnosis are generally between an inno- 
cent neoplasm on the one hand, and a tuberculous or syphilitic infiltration 
on the other. A papilloma or a fibroma on a vocal cord should be regarded 
with suspicion in a man over 40, and especially if, after removal, the site 
fails to heal promptly. An innocent neoplasm has a fine pedicle, moves 
freely in the air-current on phonation, there is no tumefaction at its site of 
origin, and it is found at or in front of the middle of the vocal cord. A 
malignant growth may occur in any situation ; it is less movable and peduncu- 
lated, the cord in the neighbourhood is frequently swollen and may show a 
leash of tiny vessels running to the tumour ; a white spiky appearance of 
the papilla) is suggestive of malignancy ; a sluggish delayed movement of 
the cord is an important sign, insisted on by Semon, but its absence by no 
means excludes malignancy, for it only occurs when the growth has infiltrated 
the muscles, and its presence increases the gravity of the prognosis. Epitheli- 
oma beginning as a fiat infiltration may resemble a tuberculous or syphilitic 
lesion, but usually other signs of these diseases are present to aid the diagnosis ; 
in the latter the Wassormann reaction and, still more, the effect of vigorous 
anti-syphilitic treatment will clear up the doubt. There is a form of senile 
tuberculosis in which infiltration of one vocal cord may closely imitate 
epithelioma, more especially as the pulmonary signs are merely those of 
bronchitis and tubercle bacilli are very scanty in the sputum. Sometimes a 
piece may be removed for examination, but frequently the growth is too 
sessile to permit it ; the piece removed must not be very small, and a negative 
finding is of little value, for the tip of a malignant growth cannot always be 
distinguished microscopically from a papilloma. Biopsy is more important 
since the adoption of llroders' histological method of estimating the malig- 
nancy and radio-sensitivity of tumours, but it should not be performed in 
cases too advanced for treatment, for it stimulates the growth and does harm. 

Extrinsic epithelioma is most likely to be mistaken for tertiary syphilitic 
ulceration. A gumma grows and ulcerates more quickly, its edge is smoother 
and sharper, and its base often covered by a yellow slough. Pain has little 
diagnostic value, for a gumma of the upper aperture may cause severe dys- 
phagia. Palpation with the finger is of great service, for the firm hard feel 
of an epithelioma is very characteristic. 

Treatment. — Malignant disease cannot be removed with certainty by 
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the natural passages. Thyiotomy, or laryngo-fissure, is the operation of 
choice for removal of intrinsic cancer ; it consists essentially in wide excision 
of the disease from the interior of the larynx after splitting the thyroid 
cartilage in the middle line. The results in suitable cases are probably 
better than those of removal of malignant disease in any other part of the 
body ; there is now practically no immediate mortality in skilled hands, 
statistics show from 70 to 80 per cent, of permanent cures, and a useful husky 
voice remains. When, however, the growth has spread at all extensively to 
the arytenoid or to the subglottic region, laryngo-fissure is no longer possible 
and a very different picture is presented. By modern methods of laryng- 
ectomy the trachea is fixed in the lower part of the neck, aspiration of septic 
mattei is avoided, and the mortality has been much reduced, while the 
results as regards freedom from recurrence have been greatly improved. 
The operation leaves the patient in a condition very different from that 
after thyxotomy ; as he breathes through the tracheal opening in the neck 
he cannot cough or strain and has no natural voice. Nevertheless he can 
often produce a fairly audible whisper by means of the air in the pharynx, 
or with the aid of a tube leading from the tracheotomy wound into the 
mouth or nose, and a number of patients succeed in passing a surprisingly 
happy and useful existence. Subhyoid pharyngotomy and lateral pharyngo- 
tomy are operations designed to obtain access to cancers at the upper aperture 
of the larynx ; the latter operation gives very good results in strictly limited 
tumours of this region. The technique of therapy by means of X-rays and 
radium has now been put on a reliable basis by determination of the appropri- 
ate dosage and by adequate screening ; in many cases of malignant tumours 
of the larynx, great improvement can be obtained by both these agencies, 
and a considerable proportion of cures has been effected. A valuable method, 
in intrinsic cancer, is the insertion of radium tubes through a window cut 
iu the thyroid ala. Great care and judgment are required in the selection 
of cases for these various operations, and very many come under observation 
too late. In these much can be done by palliative treatment ; careful atten- 
tion to the hygiene of the mouth and teeth is of great importance, together 
with mild antiseptic laryngeal sprays containing hydrogen peroxide, listerine, 
sanitas or phenol. For dysphagia, insufflations of powdered orthocaine, 
with or without benzocaine, is the most reliable remedy ; cocaine is dis- 
appointing, for its effect is very transient and the resulting numbness inter- 
feres with swallowing ; the judicious administration of morphine or heroin 
is eventually necessary, but the local application of these drugs is useless. 
Palliative tracheotomy or gastrotomy may be called for, and curettage or 
partial removal by knife or diathermy gives relief in some cases of cancer 
at the upper aperture. ^ 


PAKALYSIS 

Paralysis of a vocal cord is a frequent symptom of various diseases of the 
thorax and of the nervous system, and the laryngoscope is therefore of great 
value to the physician as an aid to diagnosis ; this is more especially the 
case in that the common early form, abductor paralysis, causes no symptoms, 
and can only be recognised by laryngoscopic examination. 

The oiigmal function of the laryngeal muscles is that of a sphincter to 
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prevent the entrance of fluid into the lungs, and this sphincter, or adductor, 
is the only muscle present in the larynx of the most primitive air-breathing 
animals ; the abductors are a later addition, to assist the entry of air. 
Accordingly, in lesions of the nerve path, the abductor muscles are affected 
first and the primitive adductors are more resistant. But the function of 
])honation, much more recently acquired, is associated with adduction, and 
IS under direct control of the will. Functional disturbances, therefore, 
always cause adductor paralysis, while organic lesions first affect the move- 
ment of abduction. 


Organic Paralysis 

The crico-thyroid muscle is supplied by the superior laryngeal nerve, and, 
when this is injured, the affected cord remains slack on phonation, but, 
owing to the short course of the nerve, isolated paralysis of this muscle is 
extremely rare ; it results from surgical or suicidal wounds, or by pressure 
from glands, but most often occurs after diphtheria. In lesions of the vagus 
above the origin of this branch the signs of this paralysis are obscured by 
that of the other muscles of the cord. The recurrent laryngeal nerves supply 
all the other muscles. In any progressive lesion of the nerve-path the 
muscles become paralysed in a definite order, the enunciation of which is 
known as Semon’s law ; the abductors are first affected, then the tensors 
or thyro-arytenoidei, and finally the adductors. 

In ahducior paralysis the affected cord lies in the middle line ; during 
phonation the sound cord adducts to meet it and the larynx appears normal, 
but on inspiration it is drawn outwards and backwards and appears longer 
than its paralysed fellow, which remains unmoved. As would be expected 
from the course of the recurrent nerves, the left cord is fa? more often 
affected than the right. The voice is unaltered, but, although the glottic 
aperture is reduced by half, there is usually dyspnoea only on exertion, 
except in children, in whom the narrowing of the naturally small glottis 
may produce sufficient obstruction to necessitate a tracheotomy. 

When the thyro -arytenoid fails, the edge of the cord is concave on 
phonation, the cord appears narrower than its fellow, and the voice 
gradually becomes husky. Finally, when total recurrent paralysis has 
occurred, the cord assumes the “cadaveric position” between the middle 
line and the normal position of rest. On phonation, the healthy arytenoid 
crosses the middle line and pushes the paralysed cartilage aside ; sometimes 
the latter drops forward and exposes its broad posterior surface, which 
may be mistaken for a swelling. As the cords are still able to approxi- 
mate, the voice is not necessarily lost, but is hoarse and easily tired, with 
a characteristic breathy quality from waste of air, or a diphonic character, 
due to unequal vibration of the two cords. 

In cases of bilateral abductor paralysis the cords lie together near the 
middle line. The voice is good, but the inability to take a full breath gives 
the speech a peculiar character ; dyspnoea is a marked symptom accom- 
panied by inspiratory stridor and severe paroxysmal exacerbations. When 
the disease progresses to complete bilateral recurrent paralysis y both cords 
remain in the cadaveric position, the dyspnoea becomes less severe but 
the voice is reduced to a whisper. 

Diagnosis. — The diagnosis is almost entirely a matter of accurate 
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inspection. Obliquity of the laryngoscopic image, due to faulty position 
of the mirror, may cause confusion. In nervous subjects the cords are 
sometimes adducted on inspiration, but they will abduct naturally during 
the involuntary inspiration which follows a prolonged phonation. The 
only condition which really imitates paralysis is the fixation of the arytenoid 
cartilage which results from disease in or around the joint ; its complete 
immobility with the presence of swelling or scarring often aids the 
diagnosLs, but in old-standing cases of paralysis secondary fixation frequently 
occurs. 



letiology is of importance, for it is on our know- 
ledge of their causation that the 



diagnostic value of these lesions 
depends. The movements of the 
cords are represented bilaterally 
in the cortex cerebri, and stimu- 
lation of either centre produces 
movement (adduction) of botli 
cords, from which it follows that 
no unilateral lesion above the 
bulbar nuclei can paralyse ♦the 
larynx, and clinically we find 
that it is never affected in erses 
of hemiplegia. The bulbar centres 
lie in the floor of the fourth 
ventricle, and here a lesion of 
one centre causes paralysis of 
the cord on the same side which, 
in a gradually progressive lesion, 
affects first the abductor muscle. 
Thence the nerve fibres pass in 
the roots of the bulbar-accessory 
to the vagus and recurrent laryn- 
geal nerve ; the cause of the 


Fig. 97. — Organic Paralysis: 1. Abductor para- 
lysis of left cord on inspiration ; II. Abduc- 
tor paralysis of left cord on phonation ; 
III. Total paralysis of left cord on inspira- 
tor ; JV. Total paralysis of left cord on 


paralysis may, therefore, be situ- 
ated (1) in the medulla, (2) at 
the base of the skull, (3) in the 
vagus, or (4) in the recurrent 


phonation. [Lancet.) 


laryngeal nerve. 


Paralyses of bulbar origin are 
often, but by no means always, bilateral. In lesions here and at the 


base of the skull neighbouring nerves are liable to be involved ; thus, 
paralysis of a cord and of the same side of the palate may coexist 
(syndrome of Avellis), or paralysis of cord, palate, trapezius and sterno- 
mastoid from involvement of the spinal accessory roots, or persistent 
frequency of the pulse due to damage of the cardio-inhibitory centre or nerves. 
Tabes dorsalis is the most frequent cause of paralysis of central origin ; it 
may affect one or both cords and may be associated with anaesthesia, paraes- 
thesia or the spasmodic attacks called laryngeal crises.’* In gcneial 
paralysis of the insane laryngeal palsy is not \mcommon. It is the rule in 
bulbar paralysis, and is usually bilateral, but appears late in the disease. 
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Syphilitic nuclear disease, pachymeningitis and gummata at the base of the 
brain are frequent causes, and here the ocular muscles, especially the external 
rectus, are often attacked. 

Peripheral causes usually act by compression of the recurrent nerve, the 
most frequent being aneurysm, enlarged glands, tuberculous or malignant, 
and cancer of the oesophagus. Other causes are thyroid tumours, usually 
but not necessarily malignant, mediastinal tumours, cancer of the lung, 
pleurisy, and pulmonary tuberculosis in which the nerve, usually the right, 
may be involved in a lesion at the apex of the lung or by tuberculous bronchial 
or tracheal glands. Neuritis is a cause of laryngeal paralysis ; it may be 
produced by the toxins of the infectious fevers, usually diphtheria, or by 
organic poisons, especially lead, and more rarely arsenic and alcohol. Finally, 
the condition is sometimes the result of traumatism, more especially surgical 
operations on the thyroid gland and oesophagus. 

Prognosis. — ^Paralysis of one cord is not in ibsclf dangerous to life 
but when the cause is undiscovered the prognosis must be guarded, for this 
paralysis may be for a long time the only sign of serious disease ; on the 
other hand, the recurrent nerve may be involved in some non-progressive 
lesion, such as a fibrotic bronchial gland, and such cases have been under 
observation for 20 or 30 years without change. 

Treatment. — This depends on the cause. In most cases it is but a 
symptom of disease elsewhere and does not call for special treatment. In 
traumatic cases, however, the nerve may sometimes be found and sutured ; 
afterwards, and in cases due to neuritis, strychnine and the local application 
of the faradic current by means of an intra-laryngeal electrode are indicated. 
Tracheotomy is advisable in bilateral abductor paralysis, but a plug may 
usually bo worn in the tube, to be removed at night and whenever dyspnoea 
threatens. 


Functional Paralysis (Functional Aphonia) 

iEtiology. — Functional aphonia is a common manifestation of hysteria, 
and has been a very frequent symptom of war-neurosis or “ shell-shock,” 
but it should be clearly stated that the majority of cases are not purely 
hysterical. Anything which increases the effort of phonation, such as 
debility or laryngeal catarrh, predisposes to this affection, which is char- 
acteristic rather of feeble neuro-miiscular tone than of hysteria ; this 
explains how some women lose the voice completely with every slight 
cold, while other patients can produce a loud if hoarse voice with severe 
laryngeal disease. 

Symptoms. — Paralysis of the adductors presents a totally different 
clinical picture from the organic paralysis. It is always bilateral ; the 
larynx appears normal while at rest, but, on attempts at phonation, it 
is seen that the cords do not adduct into the position necessary for the 
production of the voice. Very commonly the thyro-arytenoidei are the 
only muscles which fail to act ; the cartilaginous glottis is then properly 
closed, but an elliptical chink is left between the cords. If the crico- 
arytenoidei laterales are paretic, the entire glottis remains open io a variable 
extent, and, very rarely, the arytenoideus is affected alone, when a 
triangular aperture is left behind the vocal processes. The paralysis is 
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hardly ever complete ; indeed a considerable amount of movement is 
usually seen, though insufficient to produce phonation. In purely hysterical 
cases the onset and recovery arc sudden, the cough is usually not aphonic 
and the voice when regained is not hoarse. In some hysterical patients 
there is also inability to whisper. 

Treatment. — In patients suffering from debility the cause should be 

found and treated ; chronic 
phthisis is such a common cause 
of functional aphonia that it 
should always be thought of in 
this connection. There is fre- 
quently a slight degree of laryn- 
gitis and in some of these cases 
the failure of adduction is 
“ myopathic,’’ or due to inflam- 
mation of the muscles ; in these 
the local condition must receive 
appropriate treatment. When 
the larynx is normal the voice 
can nearly always be temporarily 
restored by any powerful local 
stimulation, such as the intra- 
laryngeal application of chloride 
of zinc, or any similar drug, or 
of the faradic current ; but the 
aphonia usually recurs again, 
and succeeding applications are 
less effective, so that the most 
difficult cases to cure are those 
who have had much local treat- 
ment. Far better results are 
obtained by moral suasion, ex- 
plaining to the patient that there 
is no serious disease, but that he is not using his muscles correctly, and 
that he can produce a good voice quite easily when the laryngeal mirror 
or tongue-depressor is in position. With a little elementary instruction in 
voice-production this is usually successful, the patient’s confidence is 
restored and the voice does not again fail ; in obstinate cases some per- 
severance in lessons on production is required. These methods have been 
extraordinarily successful with shell-shocked soldiers, but it must be confessed 
that such certain and rajiid results are not always obtainable in nervous 
women. 




Fig. 98. — ^Functional Paralysis ; all during ol- 
tempted phonation ; V. Paresis of all the 
adductors ; VI. Arytenoidous still active : 
VII. Paresis of internal tensors ; VIII 
Paresis of arytenoideus. {Lancet.) 


SPASMODIC AFFECTIONS 
Spasm op the Glottis 

Spasm of the laryngeal muscles produces adduction of the cords, for, 
though the abductors are probably affected, they are overpowered by the 
stronger adductor muscles. 
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Etiology. — (1) In the majority of cases the spasm is a reflex set up by 
local irritation : foreign bodies, including the laryngoscopic minor, irritating 
gases ; inflammation, ulceration or tumours in or near the larynx, children 
being much more liable than adults to spasm from local irritation. (2) Spasm 
is also caused by irritation of the recurrent laryngeal nerves by enlarged 
glands, mediastinal tumours and, especially, by aneurysm. (3) Central 
nervous lesions, especially tabes. (4) Functional disturbances, frequently 
hysterical, often associated with globus hystericus, and sometimes excited 
by sexual disturbances. 

Symptoms. — The attacks vary much in different subjects in severity 
and duration. The patient is usually aware of its onset, and clutches some 
support or rushes to the window. The respirations are rapid and shallow, 
with loud inspiratory stridor, and, in the height of a severe attack, are com- 
pletely arrested with all the signs of asphyxia. The subjective sensations 
include a horrible feeling of anxiety, but consciousness is not lost. Many 
cases are less acute but persist longer, even for several hours. 

Prognosis. — The attacks are practically never fatal, unless a foreign 
body or tumour be present. 

Treatment. — ^During the attack amyl nitrite or chloroform may be in- 
haled, and ampoules of these drugs should be kept on hand. Between the 
attacks sources of irritation should be sought for and removed, the upper 
air-passages brought to a healthy condition, and the general health and mode 
of hfe should receive attention. Administration of bromides may be required 
when the attacks recur frequently. 

Larynoismus Stridulus 

Etiology. — This is a condition, clinically similar to glottic spasm, 
occurring in children. It is far commoner than the spasm of adults, and it 
has been suggested that the asphyxial attacks of laryngismus are caused 
by collapse of the soft and yielding cartilaginous framework of the larynx, 
and not solely by spasm of the muscles. It is commonest between the ages of 
6 months and 2 years, but may persist later ; it occurs in ill-nourished, 
unhealthy children, usually in association with rickets, and practically 
always in association with adenoids. 

Symptoms. — The onset is sudden and usually at night. The child wakes 
gasping for breath, and a series of short noisy inspirations is followed by 
complete cessation of breathing and terminated by a long, crowing inspiration. 
There are retraction of the lower ribs and epigastrium, cyanosis and great 
terror and distress and, in severe cases, carpo-pedal contractions, convulsions 
and evacuation of urine and feeces. When the attack is over the child is 
perfectly normal and there is no hoarseness. Slighter and less t 3 q)ical attacks 
often occur. 

Diagnosis. — This is easy if the symptoms are carefully noted ; the 
sudden attack of dyspnoea, with complete absence of symptoms in the 
intervals, is quite distinctive. 

Prognosis. — The prognosis is somewhat grave in severe cases ; an 
infant rarely dies in an attack, but is often worn out and succumbs to collapse 
of the lungs. 

Treatment. — During the attacks the face and chest may be freely 
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sponged with cold water, and the inhalation of amyl nitrite from a capsule 
broken in a handkerchief may be tried. The quickest relief can usually be 
obtained by drawing the tongue forward with a finger passed into the mouth 
to its base, a manoeuvre easily performed by the mother or nurse. The 
attacks are so short and sharp that there is no time for the hot bath or 
administration of bromides frequently recommended. 

Prevention involves general tonic treatment, fresh air, wholesome food 
and correction of digestive disturbances. The removal of adenoids is of 
great importance, even if not large enough to be definitely obstructive, as 
is the treatment of naso-pharyngeal catarrh with the usual saline lotion 
which, in small children, may be dropped into the nostrils from a pipette . 
Bromides are to be avoided if possible as depressing, but 10 to 30 drops of 
liquid extract of grindelia may be given 3 or 4 times a day in milk or sweetened 
water as recommended by Eustace Smith. 


CICATRICIAL STENOSIS 

iEtiology. — Suicidal and other wounds, gunshot injuries and scalds 
may produce cicatricial narrowing of the lumen of the glottis. After thyro- 
toniy a web may form across the anterior commissure. In the has^c of 
an emergency tracheotomy, the wound has often been made too high and 
the cricoid cartilage cut through ; in these cases it generally happens that, 
after the subsidence of the acute condition, dyspnoea follows every attempt 
to remove the tube, and a stenosis is found to have resulted from swelling 
and narrowing in the subglottic region. Similarly, a proportion of cases 
intubated for diphtheria arc unable to breathe without the tube, by reason 
of a subglottic stenosis. Luj^us and tuberculosis of the larynx can produce 
cicatricial stenosis, and especially when the cautery has been extensively 
employed in treatment. Syphilis is the most fruitful cause of this condition, 
and the great difficulty of obtaining a cure at this stage is a powerful reason 
for early and thorough treatment of syphilis of the larynx. Leprosy and 
scleroma cause stenosis, but are rarely seen in this country. The perichond- 
ritis which is an occasional complication of enteric fever, small-pox and 
diphtheria commonly ends in severe stenosis. 

Symptoms and Diagnosis. — ^The principal symptom is naturally dyspnoea, 
but in chronic cases it is remarkable how great may be the narrowing before 
dyspnoea becomes severe. The obstruction and the stridor are most marked 
on inspiration, in contra-distinction to tracheal stenosis where the stridor is 
both inspiratory and expiratory. The larynx moves downwards with each 
inspiration ; this “ respiratory excursion of the larynx is a further dia- 
gnostic sign of laryngeal obstruction, but is not always present. The patient 
sits upright, with the head thrown back ; whereas in tracheal obstruction 
he bends the neck forward to relax the trachea. 

Treatment. — In all cases with decided dyspnoea tracheotomy should be 
first performed, and in syphilitic cases it is important that all active disease 
should be arrested by thorough treatment before any attempt at dilatation 
be begun, and the stenosis itself will often be greatly improved by such 
treatment. The administration of iodides is dangerous in these cases, for 
the increased secretion is pent up behind the stenosis and may overwhelm 
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the lungs. Difficulty in dispensing with the tube after tracheotomy is 
sometimes due to nervousness on the part of the child, and can then be 
surmounted by using a fenestrated tube which is plugged occasionally and 
by encouraging the patient to breathe through the mouth by blowing soap- 
bubbles or sounding a whistle. When the tracheotomy wound is too high, 
a low tracheotomy should be performed and the original wound allowed to 
close ; this is often sufficient to overcome the difficulty. 

The successful treatment of severe cicatricial stenosis demands the 
greatest skill and perseverance on the part of the surgeon as well as the 
patient co-operation of the sufferer. The whole circumstances of the case 
should be carefully considered before advising difficult and prolonged treat- 
ment. Adult patients can live active lives with a permanent tracheotomy 
opening, which is not so serious a disability as it is generally considered 
to be. ff the stenosis be not too extreme, a fenestrated tube may be worn 
which can be kept plugged during the day, so that the patient may have 
the use of speech and respiration by the natural passages. In children and 
young people a permanent tracheotomy is more harmful, but the prospect of 
cure by dilatation is better ; the best method of dilatation is by the use of 
intubation tubes. 

Hakold S. Barwell. 


DISEASES OP THE TRACHEA 
INFLAMMATION or TRACHEITIS 
Acute Tracheitis 

Acute tracheitis may occur from any condition leading to irritation of 
the mucous membrane of the trachea. When it occurs as a result of bacterial 
or chemical agency, the whole of the upper air-passages are usually involved 
in greater or less degree, and the clinical manifestations are not conned to 
the trachea. In some cases, however, the stress of the resultant reaction falls 
upon this tube, and the condition therefore requires separate consideration. 

.etiology. — 1. Microhic invasion . — This is the commonest cause. The 
bacteria usually found associated with tracheitis are the so-called catarrhal 
organisms, such as the Micrococcus catarrhalis, the pneumococcus, the Freid 
lander pneumo-bacillus and Pfeiffer’s H. infiuenzcB. It is probable that 
the primary organism in many cases is of filter-passing type. Frequently 
a member of the streptococcus group may be found, either alone or in associa- 
tion with one or more of those just mentioned. As with catarrhal inflamma- 
tion of other parts of the upper air-passages, damp, cold or foggy climatic 
conditions predispose to tracheitis. It is more common in young and middle- 
aged adults than in infancy or in old age. Mouth-breathers are more liable 
to this condition. Exposure to sudden changes of temperature may be a 
factor in its onset." 

Tracheitis may also occur as part of the clinical picture in some of the 
acute specific diseases, such as enteric fever, diphtheria, whooping-cough 
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and measles. It is often a tioublesome and distressing association or sequel 
of true influenza. 

2, Chemical agencies . — Irritating or poisonous fumes and vapours may 
lead to a very acute form of tracheitis. It may, therefore, occur in certain 
occupations, unless adequate precautions are taken. The use of “ poison 
gases in warfare has drawn widespread attention to this form of the con- 
dition, since tracheitis was an almost constant result of certain forms of 
“ gassing.” The chief chemical irritants used in the War of 1914-1918 were 
chlorine, phosgene and yperite, or dichlordiethyl sulphide, commonly known as 
yellow cross or mustard gas. Of these the last was perhaps the most irritant 
to the trachea, and fatal cases invariably showed tracheal lesions. Direct 
inhalation of steam may also induce an acute tracheitis. 

3. Mechanical causes.— The presence of a foreign body, or the invasion 
of the trachea by extension from malignant growth in adjacent structures 
may lead to a local or even to a general tracheitis. It is noteworthy, however, 
that the trachea is frequently spared in occupations involving the respiration 
of dusty air, which leads to deposits in the lungs and bronchial glands with 
resulting pneumonokonioscs. Although a coal miner’s lungs are black, yet 
his trachea may be practically normal. 

Pathology. — The changes foimd in the trachea vary from simple catgirrhal 
inflammation to intense destructive changes with ulceration, and in some 
cases croupous or membranous exudate. In the catarrhal forms, the mucous 
membrane shows changes similar to those in bronchitis. It is at first swollen, 
red and dry, the vessels running across the trachea being engorged and clearly 
visible. Then, owing to increased activity of the mucous glands, excessive 
mucoid secretion occurs and the mucous membrane becomes moist, after 
which resolution may take place, or the process may proceed to a muco- 
purulent stage, when the fluid on tlic membrane coheres to form yellowish or 
green tenacious pellets. Occasionally numerous red blood cells are extruded 
and the tracheal exudate becomes streaked, tinged or uniformly pinkish. 

In some inflammations, such as those induced by poison gases or inhaled 
steam, the mucous membrane may be intensely engorged and actual destruc- 
tion may occur, involving even the deeper structures and the cartilages, so 
that greyish yellow sloughs result, which on separation leave ulcers. In 
diphtheria the characteristic false membrane composed of necrosing fibrin, 
leucocytes and bacilli may be found loosely attached to the mucous membrane, 
as in other localisations of this process. It may be primary or secondary to 
faucial or laryngeal dq^htheria, cither by direct extension or through diph- 
theritic infection of a tracheotomy wound. 

In influenza the pink appearance of the trachea is of such constancy in 
fatal cases that it has come to be regarded as one of the most characteristic 
post-mortem changes found in this disease. The bright injection generally 
involves the lower half of the trachea, but it may occur along the whole 
length of this tube. 

In whooping-cough the inflammatory reaction is usually less acute. 

In typhoid fever small ulcers may occasionally be found in the trachea 
similar to those occurring more commonly in the lar 5 nix. 

Symptoms. — ^Acute catarrhal tracheitis usually begins more or less 
acutely, like the common “ cold,” of which it is to be regarded as one form, 
with malaise, slight headache, and a mild degree of fever, the temperature 
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being usually between 99° and 100° F., rarely 101° F. The patient soon 
experiences a sensation of irritation behind the sternum, rapidly leading to 
a harsh, dry cough of noisy character. The cough aggravates the retro- 
sternal discomfort, which develops into a sensation of rawness or soreness, 
making the cough very painful and distressing. If the larynx is involved 
at the same time, the voice becomes hoarse and sometimes lost, or reduced 
to a raucous whisper. In tracheitis alone the voice is usually unaffected. 
After from 12 to 24 hours the condition passes into the mucoid stage. The 
cough becomes looser and less painful, and small pellets of tenacious mucus 
are coughed up, usually greyish or black in town-dwellers, whitish in those 
in rural conditions ; in either case, the mucus may be streaked with blood 
or even tinged a uniform pink colour ; in the more acute forms it sometimes 
becomes yellow and more purulent. In the mucoid stage, the retrosternal 
soreness becomes less, the constitutional symptoms abate, while the tempera- 
ture subsides and becomes subnormal. The patient often feels weak and 
out of health for some days, and is sometimes left with a noisy morning cough 
and tracheal irritation which may last for days or weeks. The aspect of 
the patient shows nothing characteristic. There is the general appearance 
of fever, malaise and discomfort. The rise of temperature and increase in 
pulse-rate are usually moderate. In the early stages physical examination 
of the chest shows no abnormality, but when exudation occurs a coarse 
wheeze may be audible over the trachea, particularly when the patient takes 
a deep breath or just before a cough occurs. 

Diagnosis. — The association of catarrhal symptoms with a dry, harsh 
cough and retrosternal soreness, without signs of bronchitis, is almost patho- 
gnomonic. In some cases the diagnosis can be established with the laryngo- 
scope or by endoscopy, but in moat the discomfort which these examinations 
entail is unnecessary. 

Prognosis. — This is almost invariably good, except in debilitated subjects 
or in those with cardiac or renal disease, in whom the process may spread 
to the larynx, bronchi or lungs. The usual course is from 2 days to a 
week, though cough and expectoration may persist for days or weeks. The 
condition may become chronic. To some extent the prognosis depends 
upon the care and treatment in the initial stage. Cases that are neglected 
are liable to become chronic. 

Treatment. — The prophylactic and remedial treatment of acute tracheitis 
is practically identical with that of acute bronchitis of the larger tubes. 
Even in mild cases the patient should go to bed, though this may be necessary 
only for 1 or 2 days ; but he should keep to his room till his temperature has 
become normal. There may be less need for expectorants than in bronchitis, 
and a simple saline diaphoretic mixture, with the addition later of tinct. ipecac, 
and tinct. opii camphorata, may be all that is necessary. Sedative inhalations, 
such as vapor benzoini, are useful, and counter-irritation to the sternal region 
is comforting and grateful to the patient. When a chronic noisy cough 
develops, a mixture containing small doses of apomorphine and tinct. chloro- 
form. et morphin. co. often gives relief, or codeine linctus B.P.C. 

When tracheitis occurs as part of some specific disease, such as diph- 
theria or infiuenza, the treatment should be that appropriate to the primary 
disease. 

In gassing,” every effort should be made to relieve the distressing and 

36 
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painful B5anptoms, and for this purpose morphine, either alone or in combina- 
tion with atropine and strychnine, may be required. Various inhalations 
may be tried, and useless cough should be checked by sedative mixtures or by 
a Unctus of heroin, morphine or codeine. 

Chronic Tracheitis 

etiology.— Chronic tracheitis may follow an acute attack, or it may 
develop insidiously in patients sufEering from chronic laryngitis or bronchitis. 
Inhalation of cigarette smoke is a not infrequent cause. It is also sometimes 
a sequel of chronic rhinitis, especially of the atrophic form or ozsena. A 
certain degree of chronic tracheitis accompanies the specific lesions of 
syphilis and tuberculosis, which are described below. 

Pathology. —Various degrees of chronic inflammatory lesions may be 
found. In chronic catarrhal tracheitis, the vessels are distended or engorged, 
and the mucous membrane of the trachea becomes thickened and more or 
less covered with mucoid or muco-purulent secretion, the histological changes 
being those of chronic catarrhal inflammation, namely, shedding of the 
ciliated epithelial cells, overactivity of the mucous glands, and sometimes 
thickening and induration of the submucous tissues from proliferative 
changes. A condition of perichondritis of the tracheal cartilages may, m this 
case, be observed, and this may result in a mammillated appearance in the 
internal aspect of the trachea. In ozsena, crusts similar to those in the nose 
and pharynx may form on the tracheal mucosa. 

Symptoms. — The symptoms of chronic tracheitis are similar to those 
of the acute form. There is a sense of discomfort and irritation about the 
trachea and a chronic, almost dry cough, often worse in the morning. There 
is generally some scanty, sticky expectoration, mucoid or muco-purulent, 
darkened by carbon particles and occasionally blood-tinged. 

There are practically no physical signs of this condition, except that 
the tracheal changes can be observed by the laryngoscope or by endoscopy 
of the trachea. 

Diagnosis. — This is concerned chiefly with its differentiation from chronic 
changes in the trachea due to syphilis, tuberculosis or leprosy and to the 
effects of new growths. It must largely be made by endoscopic examination. 

Prognosis. — The prognosis depends upon the cause. When this can be 
removed, as by treatment of predisposing conditions in the nose and throat, 
the outlook is good. When the tracheitis is due to other conditions, such as 
syphilis and tuberculosis, it depends upon the situation and extent of the 
other lesions and upon the treatment adopted. 

Treatment. — This i^in its main features, similar to that of acute tracheitis, 
but climatic treatment may be of great importance. The patient may perhaps 
spend the winter months in a warm or equable and clear climate with great 
advantage. Vaccine treatment may also yield good results. When other 
conditions are concerned, such as ozsena, syphilis or tuberculosis, the treat- 
ment appropriate to them should be employed as well. 
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CYSTS AND TUMOURS 

These are rare conditions, but require careful consideration. 

Cysts 

Owing to weakening of the wall of the trachea, local bulging may occur, 
giving rise to a cystic, air-containing swelling in the neck, in direct communi- 
cation with the lumen of the trachea. Such cysts are known as “ tracheo- 
celes” or “aeroceles.” They are resonant to percussion and can often 
be temporarily reduced by pressure. 

Small retention cysts may occur in the posterior wall of the trachea, 
from obstruction of the ducts of the raucous glands as they pass through the 
traohealis muscle. They are of pathological interest only, and do not give 
rise to symptoms. 

Simple Tumours 

The most important is papilloma. It occurs chiefly in children and is 
usually pedunculated. When it grows in polypoid form it may lead to 
obstruction of the trachea low down, in which case tracheotomy may fail to 
give relief, and death results unless the tumour can be removed by endoscopic 
methods. 

Other innocent tumours occur, but are rare. They include enchondrosis 
from localised overgrowth of cartilage, multiple enchondromata, and osteoma 
from ossification of a pre-existing enchondroma. Lipoma and aberrant 
thyroid tumours may occur, but are very rare. 

Symptoms. — These tumours produce varying degrees of tracheal obstruc- 
tion, and can usually only be recognised by endoscopy. Treatment is con- 
sidered under that of tracheal obstruction. 

Malignant Tumours 

A few cases of primary carcinoma of the trachea have been recorded. 
Secondary growths are not common, but the trachea is often involved and 
infiltrated by primary carcinoma in adjacent structures, such as the ceso- 
phagus, the thyroid, the larynx, or by the extension of secondary deposits 
in the cervical or mediastinal glands. 

Primary sarcoma of the trachea is also very rare. The growth is usually 
smooth and not pedunculated. Secondary deposits of sarcoma in the trachea 
may occur from sarcoma of distant organs, such as the kidney ; or it may be 
invaded directly by sarcoma originating in the thymus or other media- 
stinal structures, and especially by lympho-sarcoma of the mediastinal glands. 

Symptoms. — The tracheal symptoms and signs are usually those of ob- 
struction, accompanied by pain. When the primary growth is in the oesc- 
phagus, antecedent dysphagia and sometimes laryngeal paralysis reveal the 
origin of the tracheal symptoms when they occur. In this case copious 
frothy mucoid expectoration is frequent, and when ulceration develops with 
perforation, food particles may enter the trachea, excite cough and soon 
lead to inhalation broncho-pneumonia or gangrene. When the growth is 
near the bifurcation, urgent dyspnoea is the rule, and spasmodic attacks may 
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occur, causing extreme distress. In most cases of tracheal growth the char- 
acteristic clanging brassy cough (gander cough) of tracheal obstruction 
can be heard. The trachea may be pushed to one side and its lumen distorted 
and obstructed by growth in the cervical glands. In mediastinal new-growth 
invading the trachea, the pressure signs and symptoms characteristic of 
that disease usually render the explanation of the tracheal symptoms apparent. 

Course. — This is generally rapidly progressive. 

Diagnosis. — Intratracheal growths have to be difierentiated from othe^ 
causes of tracheal obstruction, and the diagnosis is considered in detail under 
that condition. Endoscopy affords valuable confirmation if it is practicablel 
or desirable. In oesophageal and mediastinal new-growths invading the 
trachea, X-ray examination may assist in diagnosis. 

Prognosis. — This is hopeless, death occurring from asphyxia or from some 
complication or by asthenia. 

Treatment. — Treatment can be palliative and symptomatic only. In 
obstruction, it may be possible in rare cases to give temporary relief by a low 
tracheotomy, but as a rule this is impossible, owing to the presence of 
obstruction below any point where the trachea is accessible. 


THE INFECTIVE GRANULOMATA 

Syphilis * 

. The trachea may be affected in both the congenital and acquired forms. 

In congenital syphilis, a progressive cicatrisation may occur, leading to 
stenosis. In acquired syphilis, during the secondary stage, the mucous 
membrane of the trachea may become generally hyperaemic, or small raised 
mucous patches may develop locally. In the tertiary period, gummata 
may occur in the trachea, the commonest site being towards the lower end- 
Degenerative processes, leading to necrosis and softening, eventually result 
in ulceration, sometimes with local sloughing of parts of the tracheal rings. 
In the process of cicatrisation a progressive stenosis may develop. 

Symptoms. — Symptoms are those of chronic tracheitis and tracheal 
irritation in both the secondary and tertiary manifestations, but in the 
latter, signs of tracheal stenosis may develop when scarring and healing 
are in progress. Laryngeal involvement occurring at the same time tends 
to distract attention from the tracheal lesions or to obscure them. 

Diagnosis. — The diagnosis of syphilis of the trachea depends upon a 
careful study of the history of the case, indications of tracheal irritation, 
laryngoscopic or endoscopic examination, the coexistence of other mani- 
festations of syphilis, and in their absence, a positive Wassermann reaction. 

Prognosis. — If the condition is recognised early, excellent results may 
be obtained by treatment, but it is obvious that where deep destructive 
changes have resulted, medicinal measures can only palliate. 

Treatment. — Anti-syphilitic treatment should be administered vigorously, 
and after a course of neoarsphenamine, mercury or bismuth preparations 
should be given. Inunction seems sometimes of special value in such cases. 
In cases of stenosis of the trachea from cicatrisation, dilatation of the 
stricture by means of bougies introduced through an endoscope may be 
practicable and afford useful help. 
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Tuberculosis 

Tuberculosis of the trachea is occasionally found post mortem in advanced 
cases of pulmonary tuberculosis, usually in those with extensive laryngeal 
involvement. Primary tracheal tuberculosis is unknown. The rarity even 
of secondary lesions in this tube is probably to be explained by the ciliated 
epithelium preventing lodgment of the bacilli. 

Pathology. — Tuberculous lesions may occur at any part of the trachea, 
but they are more frequent in the lower part and on the posterior wall. 
When they occur they are usually numerous. There may bo some general 
hyperaemia, or small tubercles, varying in size from a pin’s head to a split 
pea, may be visible. Later, superficial ulceration occurs, forming irregular 
punch ed-out ulcers. Occasionally, the process may extend deeper, and 
erosion of the cartilages may occur, with the formation of sinuses and even 
fistulous communication with the oesophagus. 

Symptoms. — Since tracheal tuberculosis is usually a late manifestation 
of advanced disease, its clinical indications are slight and are usually obscured 
by the more obvious laryngeal and pulmonary symptoms and signs, though 
if the process extends deeply and produces sinuses and fistulous tracks, it 
may become apparent. The actual tracheal symptoms are those of cough 
and retrosternal soreness. 

Diagnosis. — This condition has to be distinguished from other chronic 
tracheal lesions, and a diagnosis can only be made from a careful review of 
the history, the general evidence of tuberculous disease and by the tracheal 
involvement which may bo visible by endoscopy. 

Treatment. — This must, from the nature of things, be largely palliative, 
and is in effect practically identical with that of lar3mgeal tuberculosis, 
notably intratracheal insulffation with orthoform and benzocaine (anflosthe- 
sinc). 

Leprosy 

In some cases of this disease, granulomatous lesions occur in the trachea, 
and these may eventually give rise to tracheal stenosis, owing to the con- 
traction of new-formed fibrous tissue. The diagnosis can only be made from 
the occurrence of tracheal symptoms in a case with established lesions of 
leprosy in other parts. 

I'he treatment is symptomatic. 

Scleroma 

Although in most cases this condition affects the nose only, scleromatous 
lesions may be found in the trachea as a pathological curiosity. The disease 
in any form is rare in England, and occurs chiefly in Poland and Austria. 
The nodules of granulomatous tissue in the trachea may cause partial obstruc- 
tion mechanically, or, on contraction, lead to actual stenosis. 


TRACHEAL OBSTRUCTION 

Obstruction to the lumen of the trachea may be produced by foreign 
bodies, by conditions originating in the trachea, and by pressure from without. 
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Foreign Bodies in the Trachea 

The oommoneBt route by which foreign bodies enter the trachea is through 
the mouth and larynx, in the acts of breathing, laughing, yawning, sighing, 
or before and after coughing, when food or some foreign substance is in the 
mouth. A piece of bone, a stud, button, false teeth, chewing gum, peas, 
articles of food, nuts, grains of wheat, beads or blades of grass are among 
the substances which may gain entrance to the trachea in this manner. 
Surgical operations in the mouth and throat may lead to the inhalation of a 
tooth, a piece of tonsil or a mass of adenoid tissue. Material vomited from 
the stomach, such as food, blood clot or intestinal worms, may be inhaled into 
the trachea. A large blood clot in haemoptysis may temporarily obstruct it. 
Foreign bodies may also gain access through the tracheal wall, such as small 
projectiles in wounds of the neck, a piece of new growth, or tuberculous 
glands by ulceration tli rough the wall. 

Unless it becomes impacted, or is too large to enter one of the two main 
bronchi, a foreign body rarely remains long in the trachea. It either causes 
death with dramatic rapidity, is coughed out again, or passes down into one 
or other of the large bronchi or their secondary divisions, where it produces 
results which are described in the section on diseases of the bronchi. 

Symptoms. — These depend upon the mode of entry, the size of the foreign 
body, and the degree of obstruction to the air current which it induces, but 
in general the tracheal symptoms arc less urgent than those of laryngeal 
obstruction, and less serious than those of obstruction of one or other main 
bronchus. There may be intense dyspnoea, with great discomfort and alarm 
during the actual passage through the larynx of a small foreign body, especi- 
ally if it is temporarily arrested there ; but when it enters the trachea there 
is an almost instantaneous cessation of the acute distress, though some degree 
of dyspnoea may persist. The type of dyspnoea is inspiratory in the main, 
though a minor degree of expiratory difficulty may be apparent if the foreign 
body is of considerable size. There may be a definite stridor with both 
phases of respiration, but it is more pronounced in inspiration. If the 
foreign body remains loose in the trachea, which may occur if it is rounded 
and too large to engage in one of the main bronchial divisions, a sound of 
vibratory character may be heard on auscultation of the trachea, sometimes 
described as the bruit de grelottement. This may be produced by friction 
of the foreign body against the tracheal wall, or more commonly by the air 
passing over it during respiration. A paroxysmal cough may occur, caused 
by the foreign body irritating the sensitive posterior wall of tlie trachea, 
and during such an attack the foreign body may be forced up to the larynx, 
obstruct it, or cause reflex spasm with intense dyspnoea and cyanosis and a 
risk of suffocation, unless it drops back, is coughed out, or removed. When 
sudden rupture of caseous material into the trachea occurs, the lumen may 
be blocked and death take place rapidly. 

Course. A loreign body impacted in the trachea may give rise to septic 
inflammation of its walls, with subsequent cicatrisation after removal, or 
it may lead to secondary infective processes in the lungs, such as purulent 
bronchitis and broncho-pneumonia. 

Diagnosis. The history ol disappearance of some object from the mouth 
during coughing, breathing or laughing should give rise to suspicion of an 
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inhaled foreign body, and this may be confirmed by seeing the object directly 
by endoscopy, or indirectly by means of the X-rays. 

Prognosis. — This depends in the main on the nature of the foreign 
body, and the time elapsing before its removal. An irregular, rough or soft 
foreign body is more likely to induce septic complications than a smooth, 
hard substance. Apart from rapidly fatal results, the prognosis is better 
with intratracheal foreign bodies than with those reaching the bronchi. 

If removal is effected within 24 to 36 hours, recovery is usually rapid and 
complete. 

Treatment. — Treatment consists in rapid removal with as little damage 
to the trachea and larynx as possible. This may be effected by means of 
forceps passed through a bronchoscope, or rarely by tracheotomy alone, 
when the foreign body may be coughed out through the opening or be easily 
removed by forceps. Inversion of the patient in the hope that gravity may 
assist the expiratory efforts of cough is dangerous and should only be 
attempted after tracheotomy has been performed. Where rupture of a caseous 
gland or softening new-growth occurs into the trachea, an immediate tracheo- 
tomy may be necessary. 

Obsteuction from Cicatrisation of the Tbachea]l Walls 

.etiology. — This may result from any condition leading to ulceration 
of the tracheal walls, with subsequent healing, such as a syphilitic gumma, 
or less commonly other granulomata, such as tubercle, leprosy or scleroma. 
Another cause is cicatrisation from wounds of the trachea, accidental, suicidal 
or after tracheotomy, when the incision has been made too near the cricoid, 
or when the wound has become infected or the tube left in too long. Scarring 
from damage to the trachea by the inhalation of boiling or caustic liquids or 
even by inhaled gases may lead to stenosis. 

Pathology. — The deformity of the trachea and the obstruction of its 
lumen depend upon the situation and the extent of the cicatricial contraction 
of its walls. It may be local, producing an hour-glass constriction, or involve 
a long extent of the tube. Occasionally, especially in syphilitic lesions, 
stenosis may occur at two different levels. 

Symptoms. — These depend upon the degree of stenosis, the rapidity 
with which it develops, and the condition of the larynx, bronchi and lungs. 
When the stenosis is produced gradually, as in cicatrisation, a degree of 
obstruction may result, greater than would be compatible with life if suddenly 
induced. In the early stages of a progressive stenosis, slight dyspnoea may 
be present on exertion, and during sleep a faint stridor may be audible, 
disappearing when the patient is awake. As the contraction progresses, 
the dyspnoea becomes more marked, and a definite and persistent stridor 
develops, at first inspiratory only, though expiration may become both 
noisy and obstructed. The patient may experience a sensation of obstruc- 
tion referred to the neck or under the sternum, accompanied by pain and 
irritation, leading to cough, which may be dry, noisy and metallic, or accom- 
panied by more or less frothy sputum, if the primary condition is associated 
with widespread tracheitis. The voice may lose tone and volume, and the 
patient talk more quietly than normal and with some evident effort. In 
advancing stenosis, sudden and alarming attacks of dyspnoea may occur, 
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leading to cyanosis and threatening suffocation. Th ese attacks are usually 
due to an accumulation of mucus at the site of the stenosis. The patient in 
advancing degrees of obstruction cannot lie down, and generally sits leaning 
forward with chin depressed. It may be noted that the extraordinary 
muscles of respiration contract forcibly, and yet the laryngeal excursions may 
be small or hardly noticeable, in contrast with those of laryngeal obstruction 
in which they are maximal. This distinguishing sign was first pointed out 
by Gerhardt, and is of value, but imfortunately it is not absolute and cannot, 
therefore, be regarded as pathognomonic. On auscultation over the trachea, 
a noisy roar may be audible, of maximum intensity near to the obstruction, 
whereas the breath-sounds over both lungs may be deficient, although the 
stridor may be conducted bilaterally. 

Course. — The course of cicatricial stenosis is usually progressive, unless 
arrested by treatment, and the dyspnoeic attacks become more frequent and 
alarming. 

Diagnosis. — Tracheal obstruction from cicatrisation has to be distin- 
guished from laryngeal obstruction, in which the symptoms are usually more 
acute and more urgent. Gerhardt’s sign described above may also be sug- 
gestive. It has also to be differentiated from obstruction due to pressure 
from without (vide infra). The only reliable method of distinction is by 
direct inspection with the bronchoscope. 

Prognosis. — Early S3rphilitic stenosis may be arrested by appropriate 
anti-ayphilitic treatment. Obstruction due to other granulomatous con- 
ditions varies with the severity and extent of the primary lesions. Caseous 
material or degenerated growth ulcerating into the trachea is usually immedi- 
ately fatal, or leads to death within a few days from pulmonary complications. 

Treatment. — Rest, avoidance of exertion, smolang and alcohol should be 
advised. The patient’s fears should be allayed and symptomatic treatment 
ordered, such as sedative inhalations or a linctus to check useless cough. In 
syphilitic stenosis vigorous anti-syphilitic treatment with neoarsphenamine,^ 
mercury or bismuth preparations should be given. A low tracheotomy may 
be necessary for an intractable stricture high up in the trachea. In some 
cases where an ordinary tracheotomy cannot be performed below the stricture, 
it may be possible to insert Koenig’s long tracheotomy tube through an open- 
ing in the trachea made above it. In other cases, dilatation of a fibrous 
stricture by bougies passed through an endoscope may be feasible. 


Obstruction from External Pressure 

Pressure on the trachea may occur in the neck or in the mediastinum. 

Causes of pressure in the neck. — Strangulation, throttling or garotting 
leads to death by occlusion of the trachea and suffocation. Enlargement of 
both lobes of the thyroid body may cause lateral compression of the trachea, 
until eventually its lumen iB reduced to a narrow slit — ^the so-called “ scabbard 
trachea.” Irregular or unilateral enlargements on the other hand cause 
deviation of the trachea, with kinking of its lumen. Other less common 

^ Acoordin^ to Mr. Harold Harwell, adminiatmtion of potassium iodide ia very 
dangerous, aa it inoreaaea the secretion which is pent up behind the fitenosis. It may ba 
given in combination with belladonna, but it ia better withheld until the severity of the 
condition baa been relieved by nooaraphenamine. 
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causes of compression of the trachea are enlargement of the cervical glands 
from tuberculosis, malignant disease, Hodgkin’s disease or leukssmia. The 
trachea may be pressed on from behind by a foreign body impacted in the 
oesophagus, or by a bony tumour arising from the vertebrse. 

Causes of pressure in the mediastinum . — An aneurysm of the aortic arch 
may press directly upon the trachea at, or near, the bifurcation and cause 
obstruction. Similarly deep pressure may be caused by a retrosternal goitre, 
a persistent and enlarged thymus, or a thymic abscess, mediastinal glands 
enlarged from any cause, usually malignant disease, a dermoid cyst or a 
bony tumour originating in the sternum. 

Symptoms. — The symptoms are in the main identical with those of 
stenosis of the trachea from intrinsic causes, with the special symptoms 
due to the primary external condition superadded. 

Diagnosis. — This may be simple and obvious, as in those cases due to 
pressure from tumours in the neck, whereas, in those due to mediastinal 
pressure, it is usually only possible after a careful survey of all the symptoms, 
and is in brief identical with that of aneurysm or mediastinal new-growth, to 
which reference should be made. In some cases X-ray examination may give 
valuable information. 

Prognosis. — This is good in obstruction due to causes in the neck other 
than malignant disease, but it is almost imiformly bad, indeed hopeless, in 
obstruction due to mediastinal causes, with the exception of abscess and 
some thymic conditions. 

Treatment.— The treatment is that of the primary condition. In goitre 
and tuberculous glands, in simple tumours, cysts and some thymic condi- 
tions, operation may be possible and may ejffect complete cure. In those 
due to mediastinal pressure, especially from aneurysm or new-growth, 
treatment, in most cases, can be only palliative or symptomatic, and mrected 
to the relief of pain, dyspnoea, cough and distress. 


INJURY 


Direct violence to the trachea has been known to cause rupture when the 
chin is raised upwards and the trachea is, therefore, extended. 


R. A. Young. 

G. E. Beaumont, 


DISEASES OF THE BRONCHI 

BRONCHITIS 

Inflammation of the bronchi, or bronchitis, is one of the commonest 
maladies and may be induced by a variety of causes. These, in the main, 
fall into three groups: bacterial, chemical and mechanical, similar to the 
causes of tracheitis, which is, indeed, in many cases, a concomitant or ante- 
cedent of bronchitis, so that tracheo-bronchitis would be a more accurate 
designation of the majority of oases. At the same time it should be recognised 
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that the trachea may be alone or predominantly affected, while, on the other 
hand, in many cases of bronchitis of the smaller tubes, the trachea may 
escape, or be only slightly involved. 

Bronchitis is so varied in its extent and in the form and severity of its 
manifestations that a satisfactory classification is somewhat difficult to 
formulate. We propose to consider the clinical manifestations of bronchitis 
according to the following classification : 

1. Acute Forms — (a) Catarrhal bronchitis, (1) of the larger tubes, (2) of 
the smaller tubes ; (b) suppurative ; (c) secondary bronchitis ; (d) bronchitis 
due to mechanical and chemical agencies ; (e) fibrinous. 

2. Chbonio Forms — (a) Catarrhal, (6) suppurative, (c) secondary, (d) due 
to mechanical agencies, and (e) fibrinous. 


1. ACUTJC BRONCHITIS 

Acute Catarrhal Bronchitis op the Larger Tubes 

Synonyms. — This condition is often called Bronchial Catarrh, or Acute 
Tracheo-bronchitis. ^ 

i£tiology . — Predisposing causes'.— ^Climate and latitude undoubtedly 
play an important part. Catarrhal bronchitis is rare in polar and ailitic 
regions and near the equator, but is very prevalent injiamj) and foggy 
climates. In England, attacks are common in late autumn, winter and 
early spring. It is probable that some degree of hereditary predisposition 
^ occurs, since ** weakness of the chest is common in some famihes. Owing 
,3 chiefly to greater exposure, the disease occurs more frequently in men than 
in women. It is most common at the e xtre mes of lifej infancy and old age, 
f. but it is not infrequent at any age. . Fatigue and privation play their part, 
and exposure to cold, wet or fog so frequently seems to initiate the attack 
> that it is often regarded as the exciting cause. Scoliosis, kypho-scoliosis 
and other malformations or deformities of the chest predispose to bronchitis, 
and some of them are induccd~ 0 T aggravated by bronchitis early in life. 
'7 Chronic cardiac and renal disease both render their subjects more liable to 
g bronchitis, as do also conditions of the nose and pharynx which lead to mouth- 
breathing, in consequence of the inhalation of air which is unwarmed and 
/. unfiltered by the nose. In childhood, dentition seems to be a frequent 
predisposing condition. ' 

The exci ting cause is usually one of the catarrh-producing organisms, 
and one or more of the following may be found in the sputum : the pneumo- 
coccus, Friedlander’s pneumo-bacillus, streptococci, Micrococcus catarrhiliSf 
staphylococci, M. tetragenus, and filter-passing organisms. It may also be 
caused by the Spirochceta bmiwhialis. 

Pathology. — The changes induced in the bronchi are similar to those 
in the nasal mucosa in coryza and in the trachea in tracheitis. Three stages 
may be described : An initial dry st age, when there is j-ctiye hy pe rsBmia of 
the bronchial mucosa, with exudation into the submucous layer, causing 
temporary diminution of the bronchial secretion from occlusion of the 
mucous ducts. The second or mucoid stage is associated with copious 
discharge of mucoid secretion, owing to increased activity of the mucous 
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glands, this secietion being mixed with shed ciliated epithelial cells and 
scanty leucocytes. Sometimes in acute cases a few red blood corpuscles 
are present. The third stag e is that of resplution^ though not infrequently 
a muco-purulent stage occurs, when the sputum becomes less copious and 
greenish in colour from large numbers of pus cells. 

In fatal cases the lung tissue may appear slightly distended and red, 
while the bases may be sodden from oedema. On section, the bronchi 
appear injected and the mucosa is swollen. On squeezing the lung, beads 
of mucoid fluid or muco-pus exude from the cut ends of the bronchi. There 
js no consolida tio n and the lung tissue floats in water. 

Symptoms.^Ah attach of acute bronchitis generally begins suddenly^ 
with malaise, aching in the limbs, and a sense of oppression in the chest. 
If the trachea is |l1so involved, there is the characteristic feeling of rawness 
under the sternum. The temperature rises, varying from 99® to 100® F. 
in mild cases to 103® F. in more severe ones. The cough is at first dry, 
irritating and ineflective, but in a few hours it becomes looser. The sputum^ 
in the early stage is scanty, tenacious and sometimes streaked with blood ; 
it then becomes copious, mucoid and frothy in character, and is found to 
contain mucus, shed epithelial cells, leucocytes and red blood corpuscles. 
Later it lessens in quantity and may become thick, yellow and muco-purulent. 
With the onset of expectoration there is generally an abatement in the 
symptoms, the rawness under the sternum disappears, and the feeling of 
pain or soreness about the pectoral muscles and the costal attachments of 
the diaphragm lessens. The febrile reaction may last only 3 or 4 days, but 
the cough and expectoration may go on for 10 days or longer, gradually 
diminishing, until they are present only night and morning, and then cease 
completely. ^ ion <: 

In the early stage the patient is flushed and the breathing may be sbghtly 
increased in rate, but it is rarely or jaeyer labomed, unless emphysema co- 
exists. Vocal fremitus is unaltered, but rhonohal fremitus may sometimes 
be felt over one lung or both. The chief physical signs are discovered only 
on auscultation. The breath-sounds may be harsher and higher-pitched, 
particularly in infants and children, but they re mai n vesicular, and expira- 
tion may be prolonged. The voice conduction is unaltered. As a rule Aonchi^ 
either sonorous or sibilant, according to the size of the bronchus in which 
they are produced, are audible over both lungs, and during the mucoid stage 
bubbling rales may be heard, especially at the bases. 

Complications and Sequelae. — Bronchitis may go on to broncho- 
pneumonia or may be followed by lobar pneumonia, fibroid induration 
or bronchiectasis. It may lead to chronic bronchitis, or be followed by 
active tuberculosis. Occasionally acute interstitial emphysema may result 
from violent coughing. 

Course. — This is variable. The patient may be convalescent in from 
7 to 14 days, but cough, expectoration and a condition of debility may 
continue for several weeks, though, in this case, the possibility of pulmonary 
tuberculosis should always be considered. 

Diagnosis. — The diagnosis of bronchitis is usually easy, owing to the 
characteristic rhonchi, but it is important to differentiate primary bronchitis 
from bronchitis occurring as a secondary condition in acute specific fevers 
and other diseases. 
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Prognosis. — ^BronchitiB of the Largei tubes is raielj fatal, except when it 
occurs in infants or the aged, or as a complication of advanced cardiac or 
renal disease. 

Treatment. — ^Pbophylaotic. — This consists in the avoidance of stuffy, 
ill-ventilated rooms and places of entertainment when catarrhal infections 
are rife. In mouth-breathers, steps should be taken to deal with the condi- 
tions of the naso-pharynx inducing this habit, and instruction in normal 
breathing given. In dusty occupations, suitable measures should be taken 
to minimise the irritant particles in the air, as is now done in most factories 
and workshops. Where poisonous gases have to be encountered, some form 
of efficient gas-mask should be utilised. 

Prophylactic inoculation by vaccines, either from stock mixtures such 
as are now available, or from autogenous cultures, is now being extensively 
used, ^nd with some success. An autogenous vaccine is usually to be pre- 
ferred, if possible. The dose given depends upon the organism and varies 
from 1 to 60 or 100 miUions. Two or three doses at intervals of 7 to 10 to 
14 days aje usually given in the case of the stock vaccines, whereas with the 
autogenous a course of 6 to 12 gradually increasing doses is given at intervals 
of about a week. 

CuKATiVE. — ^No matter how mild the attack may be at the onset, the patient 
should be kept in bed. This may only be necessary for 1 or 2 days, but he 
should keep to his room till his temperature has returned to normal. The 
Turkish bath taken by some patients at the first onset is unwise and should 
be discouraged. The room temperature should be kept at 60° to 65° F. 
While the temperature is raised the diet should be the ordinary, simple, 
liquid diet suitable to febrile conditions, namely, milk, weak tea, cocoa and 
simple gruels, broths or one of the many invalid foods. The patient is 
often thirsty, and warm or hot demulcent drinks, such as toast water, 
fruit juices in hot water, and linseed tea sometimes afford great comfort. 
The air of the bedroom may be moistened by means of a steam kettle in the 
dry stage, but the use of a steam tent is to be avoided. Local applications 
over the sternum, acting as counter-irritants, seem to give some relief to the 
distressing soreness so often complained of. A mustard leaf or one of the 
medicated wools is the most easy to apply, but a linseed poultice, kaolin 
poultice or a liniment, such as camphorated oil or the acetic turpentine 
liniment, may be ordered. Some patients find a cold or hot compress to 
the neck coinforting. Medicated inhalations may be used, either in a special 
inhaler or in a domestic substitute, such as a jug. At first vapor benzoini 
— 60 minims to the pint of water at 160° F, — is the most comforting, but in 
later stages vapor pini (olei pini, min. 10 ; mag. carb. levis, gr. 10 ; aquam ad 
min. 120) — 120 minims to the pint — or a dry inhalation of creosote, terebene 
and spirits of chloroform may be useful. It is often wise to start treat- 
ment with an aperient, unless this is contra-indicated. In the dry stage a 
simple saline diaphoretic mixture may be given, with tinct. ipecacuanhee or 
vin. antimoniale in small doses. One-drop doses of tincture of aconite are 
also sometimes given. When expectoration starts it may be encouraged by 
saline and stimulating expectorants, such as ammonium chloride or car- 
bonate, combined with squills and flavoured with syrup of tolu or of Vir- 
ginian prune. For the first night it may be well to give 10 grains of Dover’s 
powder to relieve discomfort and secure sleep. 
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During convalescence the patient should take care to avoid chill and 
should be given a more liberal diet. A mixture of strychnine and phosphoric 
acid may be given for a few days, and a linotus or lozenge containing small 
doses of diamorphine (heroin) or other sedative, to lessen the ineffective cough, 
which not infrequently occurs, especially at night. Convalescence is usually 
shortened by a few days’ stay at the coast, especially the south. 

When bronchitis occurs as a part of some specific disease, such as diphtheria 
or infiuenza, the treatment should be that appropriate to the particular disease. 


Acute Catarrhal Bronchitis of the Smaller Tubes 

Synonym. — Capillary Bronchitis. 

It is open to question whether this condition exists as a separate entity. 
When the finer bronchi and bronchioles are inflamed the alveoli invariably 
become involved, since very little swelling of the bronchiolar walls is sufficient 
to occlude the lumen of the tube, with the inevitable production of an area 
of lobular collapse. The transition from this condition to actual lobular 
pneumonia is a very small one. In any case, the causes, the symptoms 
and the treatment of capillary bronchitis and broncho-pneumonia are identi- 
cal. (See Secondary Broncho-pneumonia.) 

Acute Suppurative Bronchitis 

Synonyms. — Sometimes called Acute Purulent Bronchitis, or Suffocative 
Catarrh. 

This condition was brought into prominence during the Great War. 
In 1916 and 1917 it appeared in epidemic form amongst the British 
troops in England and France. Although it was then regarded by some 
observers as a new disease, it is more probable that it was, in reality, an epi- 
demic form of a condition usually rare and sporadic and previously termed 
** suffocative catarrh.'’ That name has unfortunately been applied loosely 
to a number of conditions associated with acute dyspnoea. 

JBXiologf .-^Predisposing causes . — The exceptionally severe winter of 
1916'17, together with conditions of overcrowding in huts and billets, were 
undoubtedly concerned in the epidemic just mention^. The condition 
affects young adults chiefly, and is much more common in men. Over- 
exertion « fatigue and debility predispose to it, but the disease may occur in 
robust and healthy persons. A history of chill may be given, but often no 
obvious cause can be discovered. 

Exciting cause . — The organisms usually found are the pneumococcus 
and Pfeiffer’s H. influenzce, the latter being reported in 90 per cent, in some 
series of cases. The Micrococoibs catarrhaUs is also sometimes present. 

Pathology. — A very intense inflammation occurs in the medium-sized 
and small bronchi, leading to an exudate rich m leucocytes. The inflam- 
matory process may extend to the alveoli, which then contain a fibrinous 
fluid, with entangled rod cells. The condition occurs in both lungs and is 
usually almost universal, no portion being spared. Post mortem the lungs 
are heavy and red in colour. On section the bronchi are found to contain a 
thick yellow purulent fluid. Small areas of collapse and sometimes of 
broncho -pneumonic consolidation are seeui and there is usually oedema of the 
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bases. Plastic pleurisy is not infrequent, and the glands at the root of the 
lung are enlarged. 

Symptoms. — The onset is usually abrupt, often in young people appar- 
ently in robust health. A definite chill may occur, or only coryza and general 
malaise, with aching of the muscles. The temperature rises quickly and may 
reach 104° F. early in the disease. A cough soon develops and extreme 
dyspnoea is a characteristic feature. Expectoration starts early, often on 
the second or third day. At first it may be streaked with blood, but it soon 
becomes yellowish green and nummular ; it consists of almost pure pus ; 
there is often as much as 5 or 6 ounces in 24 hours. In most instances there 
is great prostration. In grave cases the patient becomes unconscious and* 
loses control of the sphincters. 

There is intense cyanosis, the face, lips and ears being purple. Respira- 
tion 'is rapid, 30 or 40 per minute, and the accessory muscles are often in 
full action. Palpation and percussion may not show any abnormality 
though slight dullness is sometimes present at the bases. At first no 
signs may be discovered on auscultation, but soon the breath-sounds 
become largely obscured by medium-sized bubbling rales, often audible 
from apex to base, both front and back. The pulse is frequent, the right 
heart may dilate and the heart-sounds become weak. 

Complications and Sequelae. — In severe cases recurrent bronchitis, 
broncho-pneumonia, fibroid disease or emphysema ma)^ follow. ^ 

Course. — In favourable cases complete restoration to health results. 
In severe cases the course is rapid, the patient becomes comatose from 
toxsemia, expectoration ceases and death occurs from exhaustion in 2 or 
3 days from the onset. In other cases the disease may last for weeks and 
proceed to recovery or death. 

Diagnosis. — The early occurrence of marked dyspnoea and cyanosis, 
the expectoration of copious pus, and the widespread rales without dullness 
are very suggestive of acute suppurative bronchitis. The disease must be 
differentiated from other conditions described as acute suffocative catarrh 
that are associated with extreme dyspnoea and cyanosis. 

Acute pulmonary endema is usually afebrile, and the sputum is albuminous, 
frothy and copious. The condition leading to it, such as cardiac or renal 
disease, may be apparent. 

Capillary bronchitis or broncho-pneumonia may give rise to difficulty, 
but in these conditions the sputum is scanty, tenacious, sometimes rusty, and 
but rarely purulent ; moreover, cyanosis and dyspnoea develop late and 
depend upon the extent of the disease and the condition of the right side of 
the heart. 

Pneumonia of the wandering type may simulate this condition, but the 
character of the signs, with dullness and tubular breathing, and the rusty 
sputum, usually render diagnosis easy. 

Prognosis. — This is '^ry grave. The mortality is high, often as much as 
50 per cent. Gases extending to 3 weeks or more with swinging temperatures 
usually recover. 

Treatment. — Cases of this disease should be isolated. If there are in- 
dications of an epidemic spread, prophylactic inoculations with a vaccine 
made from the special strain of pneumococci concerned may be useful in 
limiting it. In any future epidemic, a trial should be made of sulphapyridine 
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(M. & B. 693), The steam tent and the inhalation of medicated vapours, 
such as vapor benzoini, may give a little relief to the dyspnoea. Oxygen 
should be administered either by means of an oxygen tent, the double nasal 
catheter or the B.L.B. mask. Venesection may give temporary relief, but 
produces no lasting effect. Ammonium carbonate and potassium iodide 
are generally recommended. Stimulants, such as brandy and strychnine, 
should be given freely, and hypodermic injections of nikethamide (coramine) 
or leptazol (cardiazol) may be given. 

Secondary BRONcniTis 

etiology. — Bronchitis, usually of catarrhal type — indistinguishable as 
regards symptoms and signs from primary acute catarrhal bronchitis — occurs 
as a definite part of many acute infectious diseases and as a complication in 
others. Among these may be mentioned measles, whooping-cough, influenza, 
the enteric group, small- pox, diphtheria, malaria and plague. Acute 
nephritis of infective origin is often accompanied by acute bronchitis. Other 
conditions associated with bronchitis are pulmonary tuberculosis, glanders, 
secondary syphilis, pleurisy and gunshot wounds of the chest. 

Diagnosis. — Bronchitis is easy to recognise, but it is important not to 
overlook the fact that it may not be the primary condition. In all cases of 
bronchitis in the early stages, the possibility of a primary acute specific in- 
fection should be borne in mind. The diagnosis is also of importance in 
regard to treatment — for example, in malaria, nephritis and S 3 rphiliB, in 
which treatment directed to the primary condition may be more helpful 
than the ordinary treatment of catarrhal bronchitis. 

Bronchitis dub to Mechanical and Chemical Aoencies 

etiology. — Mechanical . — Attacks of acute bronchitis may be caused by 
the inhalation of dust-laden air. In occupations where the worker is liable 
to inspire fine particles of carbon, silica, steel, iron, asbestos or kaohn, acute 
bronchitis may result, but more often these conditions lead to chronic bron- 
chitis and pneumokoniosis. Pressure on a bronchus by aneurysm or new- 
growth, or irritation by the presence of a foreign body, may induce local 
acute bronchitis. The symptoms and signs arc practically identical with those 
of the catarrhal form and need no special description. 

Chcfnical . — ^Acute bronchitis may follow the inhalation of chemical irri- 
tants, either as a result of occupation, accidents, attempts at suicide, or the use 
of poison gases in warfare. Special attention has been drawn to this subject 
by the large number of cases of gassing ” dealt with in the War of 1914—1918. 
Death not infrequently occurred, much acute suffering was caused, and 
some permanent damage has resulted in many cases which recovered. 

Mustard gas ’* produces its chief effects upon the skin, the eyes and the 
bronchi. A fibrinous exudate forms on the mucosa as a false membrane, 
which separates as a slough. The suffocative gases cUorine and phosgene 
affect the alveoli primarily and more intensely. Chlorine inhaled in a con- 
centration of 1 in 10,000 causes a rapid alveolar flooding with a serous and 
highly albuminous fluid, and if the victim does not die at once he is hable 
to suffer from an acute bronchitis. A condition called bronchiolitis fibrosa 
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obliterans may occur as a sequel. It is often associated with asthmatic 
dyspnoea. 

Symptoms, — These are similar to those of acute catarrhal bronchitis, 
but there is great pain, distress and almost constant cough, often with 
copious expectoration. 

The treatment is referred to under the heading of Tracheitis, and is, in 
the main, symptomatic and directed to the relief of pain, useless cough 
and distress. If there is cyanosis, oxygen should be given continuously if 
necessary by double nasal catheter or B.L.B. mask. 

Acute Fibrinous Bronchitis 

Synonym. — Acute Plastic Bronchitis. 

Definition. — ^A comparatively rare acute disease in which there is in- 
flammation of the bronchi, with the formation of casts. These may be 
hollow or solid, and are coughed up in the expectoration. 

Etiology. — The cause of the disease is unknown. It is more common in 
males, and is met with both in children and in adults. It may begin as a 
primary catarrhal bronchitis, or develop as a complication of enteric fever, 
measles or pulmonary tuberculosis. Such organisms as the pneumococcus 
or a streptococcus may be found in the casts. 

Pathology. — The casts may involve the main bronchi only, or^more 
frequently the smaller ones and the bronchioles. They are gre 3 dBh white, 
solid or tubular, and when large, bear the impress upon their exterior of the 
bronchial walls in which they have been enclosed. Thus, when a cast extends 
up to the lower portion of the trachea, the indentations made by the tracheal 
rings may be seen impressed upon it. The fine terminations generally show a 
spiral moulding. Chemically, they consist of fibrin or of fibrin and mucin. 
Post mortem the casts may be seen in some places in situ ; in other areas 
the bronchi from which they have been expelled may be recognised. The 
bronchial mucous membrane is at times acutely inflamed, red in colour, with 
the lining epithelial cells desquamating, or it may appear pale and un- 
affected. There is usually a certain degree of emphysema, and there may be 
collapse of lung tissue beyond the site of obstruction. 

Symptoms. — The disease generally begins somewhat abruptly wilh a 
cough and malaise. In the course of a few days the patient becomes con- 
siderably worse, dyspnoea develops and a certain degree of pyrexia, but the 
temperature is often not more than 99® or 100® F. The dyspnoea becomes 
more intense, and is the prominent and all-important symptom. The face 
is seen to be cyanosed, the alas nasi and the accessory respiratory muscles 
are in violent action, sometimes with retraction of the intercostal spaces. 
There may be diminished movement of the chest, either bilateral or unilateral. 
If there is unilateral pulnfbnary collapse the heart may be slightly displaced 
towards the same side. Vocal fremitus may be normal or locally diminished. 
The percussion note is somewhat hyper-resonant over the anterior chest-wall, 
but behind there may be some degree of dullness over one or other lobes. If 
the bronchi are unilaterally affected there may be dullness limited to one 
lower lobe, with diminution of air entry and no adventitious sounds. Vocal 
resonance over the affected area is lessened. There is usually some diffuse 
bronchitis, as indicated by the presence of rhonchi or r&les. Marked stridor 
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is sometimes heard with respiration. A special sign, the “ bruit de drapeau,” 
has been described when the cast lies free in the bronchial lumen. It is a 
dry clicking sound, caused by the flapping of the oast against the wall of the 
bronchus as the air passes over it. The ordinary sputum does not show any 
peculiarities. It may, however, show Curschmann’s spirals, Charcot-Leyden 
crystals and eosinophile cells, and it may be absent until the crisis occurs. 
This consists in the expectoration of the cast after a violent fit of coughing. 
The cast may be stained with blood, or there is sometimes actual haemoptysis. 
The peculiar nature of the expectoration often escapes notice, unless it is 
examined by floating in water, when a largo intact cast is revealed. The 
dyspncea ceases immediately after the cast has been expelled. 

Complications and Sequelae. — Emphysema may occur as the result of 
the violent coughing, or the disease may become chronic, recurring at intervals 
of varying duration. The most serious complication is laryngeal obstruction, 
caused by the cast becoming impacted between the vocal cords. 

Course. — The disease is generally self-limited, terminating with the 
separation and expectoration of the cast. The acute stage does not, as a rule, 
continue for more than 12 to 24 hours. 

Diagnosis. — The stridor and respiratory obstruction are suggestive of 
oedema of the glottis, but auscultation will show that the site of the lesion is 
lower down the respiratory tract. Asthma, and all causes of laryngeal and 
tracheal obstruction, must be excluded. The dyspnoea and the presence of 
signs localised to one lobe may suggest an active lobar collapse, or a lobar 
pneumonia, but the dyspnoea is more intense than is met with in either of 
these conditions. Casts are expectorated in diphtheria, pneumonia, chronic 
disease of the heart, pulmonary tuberculosis and hromoptysis. The casts of 
acute fibrinous bronchitis are firmer than those found in these affections, 
and are expectorated in long pieces, showing the many branches and bifurca- 
tions of the bronchial tree. 

Prognosis. — The immediate outlook is fair. Death may occur in the first 
attack, or recurrences may take place, which lead to an increasing degree of 
emphysema, with its usual results . The ultimate prognosis is, therefore, not good. 

Treatment. — The patient should be kept in bed and treated as a case 
of acute bronchitis. Inhalations of medicated vapours often afford relief. 
Potassium iodide is believed to expedite the separation of the cast. Intra- 
tracheal injections of ohve oil or lime water have been recommended, as the 
casts tend to dissolve in the latter. Tracheotomy instruments should always 
be at hand in case of laryngeal impaction. 

2. CHRONIC BRONCHITIS 

Chronic bronchitis is perhaps even more difficult to classify than the 
acute varieties, each one of which may have its counterpart in chronic form, 
BO that the same classification may be followed. At the same time it must 
be admitted that, especially in the catarrhal forms, the clinical manifestations 
are somewhat varied. 

Chronic Catarrhal Bronchitis 

Etiology. — The causes are practically identical with those of the acute 
form, of wluch it is in most cases a sequel. 
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Tliis afEection may commence at any age, aULougL it is more common in 
middle life and with advancing years. Men are more frequently affected 
3 . than women. It seems also to have a special incidence in some families. 
Lj-. It is more common in damp and foggy chmates, and is favoured by urban 
conditions and by dusty occupations. It starts each winter with a more or 
less acute catarrhal attack, but each year the summer intermission becomes 
shorter, until the bronchitis persists throughout the year. It tends to produce 
5- emphysema and is aggravated in turn by this condition. It is especially 
A favoured by cardiovascular lesions, such as valvular defects and arterial 
7 . disease ; also by gout, chronic nephritis, syphilis and alcoholism. Con- 
f. ditions associated with chronm cough predispose to it, notably emphysema, 
asthma, arrested pulmonary tuberculosis, mouth-breathing and cigarettc- 
smok^ inhaling. 

The bacteria found are practically identical with those in acute bronchitis, 
the commonest being the pneumococcus, Friedlandcr’s pneumobacillus. 
Micrococcus catarrhalis, streptococci and staphylococci. Mixtures of two 
or more of these may be present. A rarer cause is bronchial spirochectosis, 
from infection with the 5. bronchialis. 

Pathology. — The bronchi show chronic inflammatory changes of a 
catarrhal nature. The walls are thickened from chronic byperaemia and 
also from productive changes in the connective tissues. The mucous glands 
may be hypertropliied or atrophied, and there may be widespread desquama- 
tion of the cihated epithelial lining of the bronchi. In long-standing cases 
there is usually some peribronchitis, leading to cylindrical bronchiectasis 
and distortion of the bronchi by fibrosis. There is almost invariably a 
greater or less degree of emphysema, which may be generalised or only 
marginal. Post mortem, the limgs are generally red and somewhat engorged, 
but if much emphysema has resulted they may be paler than normal. On 
squeezing the lung after section, pus or muco-pus exudes from the cut bronchi, 
and there is usually some evidence of oedema at the bases. 

Symptoms. — A patient with chronic bronchitis complains of his “ chest.” 
By this he means that he suffers from cough, expectoration and shortness of 
breath on exertion. The cough varies greatly in its severity. During the 
warm weather the patient may be completely free, and yet suffer for years 
from a winter cough. It may occur frequently throughout the day and in 
attacks at night, or only in the mornings and evenings. 

The expectoration varies considerably in quality and quantity, so much 
so that the old classifications of chronic bronchitis were based on this factor. 
Thus, there may be practically no sputum or only small tenacious pellets, 
the “ crachats perles ” of Laennec ; on the other hand, there may be a 
profuse expectoration resembling unboiled white of egg diluted with water, 
constituting the form described as ” pituitous catarrh ” or ” bronchorrhoea 
serosa.” Usually the sputum is mucous or muco-purulent and contains 
greyish-black particles mixed with a frothy fluid. The dyspnoea is largely 
due to the accompanying emphysema, and so indicates the degree of chron- 
icity of the disease. At first the patient may only notice that he gets out of 
breath on going upstairs or on mounting slopes, but later even walking on 
the level causes dyspnoea. 

Slight rises of lempcratiire occur in the acute exacerbations of the 
catarrhal process. Slight cyanosis is frequently observed, especially after 
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exercise, when the accessory respiratory muscles are called into play. Some- 
times rhonchal fremitus is felt. Movement of the chest is restricted by 
emphysema, and the percussion note then becomes hyper-resonant. On 
auscultation, expiration is prolonged and sonorous or sibilant rhonchi are 
heard all over the lungs, with bubbling rales if there is thin secretion in the 
smaller bronchi. On the other hand, rhonchi may be scanty or only occasion- 
ally heard. Voice conduction is unaffected. The fingers may be slightly 
clubbed, and further evidence of venous obstruction apparent in the dilated 
venules on the cheeks or along the costal atiachments of the diaphragm. 

Complications and Sequelae. — The following changes may occur in the 
lungs — peribronchial fibrosis, bronchiectasis and emphysema. Asthma or 
attacks of bronchial spasm sometimes form a complicating factor in chronic 
bronchitis, especially in the cases of so-called bronchorrhoea. The increased 
cardiac strain may lead to right-sided dilatation, with basal pulmonary 
congestion, ascites and oedema of the legs. Late in the disease, as the result 
of the cyanosis, a peculiar form of confusional delirium is met with, which is 
worse at night. 

Course. — The disease once firmly established, unless relieved by suitable 
climatic treatment, remains chronic and becomes progressively more severe 
as further damage is wrought in the lungs with each hibernal exacerbation. A s 
the emphysema develops, a vicious circle is initiated, the aerating power of 
the lungs diminishes, and finally cardiac failure ensues. 

Diagnosis. — Chronic bronchitis must be distinguished from pulmonary 
tuberculosis, bronchitis secondary to heart failure, and from bronchiectasis. 
In tuberculosis with bronchitis there is generally wasting, and often flattening '■ 
of the chest-wall, owing to fibrosis of the lungs. In all cases where the 
summer intermission of the symptoms fails suddenly rather than lessens 
gradually, tuberculosis should be suspected. The diagnosis is clinched by 
the presence of tubercle bacilli in the sputum. In bronchitis secondary to ^ 
heart failure, in addition to the cardiac signs, the rales in the lungs are chiefly 
basal and the rhonchi are not so universally distributed. In bronchiectasis 3 
the signs are usually characteristic and often limited to one lobe. The X-rays 
may afford useful aid in diagnosis. 

Prognosis. — ^The immediate prognosis is good, the ultimate is bad. 
Much depends upon the patient’s social condition and opportunities for 
treatment, especially in respect to climate. The expectation of life of a 
patient suffering from chronic bronchitis is considerably shortened. 

Treatment, — Those subject to chronic bronchitis should live in a warm, 
equable and dry climate. In England the south-western districts are best, 
but it is advisable to winter farther afield if possible, either on the Riviera, 
the north coast of Africa, or in Madeira. High altitudes should be avoided 
if emphysema is present or if there are cardiac complications. Exposure 
to wet and chill is dangerous. The question of occupation is often difficult. 
Much time should be spent out of doors, provided that the patient is not 
exposed to the inclemencies of the elements ; and, further, the work under- 
taken must not involve severe muscular efforts, or the inhalation of dusty 

or irritant particles. . * ■ 

In England it is difficult to find an outdoor occupation conforming with 
these desiderata, consequently light indoor work in a good atmosphere 
should be advised. Clothing should be warm but light, and afiord special 
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protection to the chest without overloading, as some patients are liable to 
do. Excesses in diet are to be avoided,, also alcohol and heavy smoking. 
The general nutrition should be well maintained, and many patients, especially 
those of spare habit, seem to derive great benefit from cod-liver oil during 
the winter months. 

If cough is troublesome and expectoration tenacious or scanty, various 
combinations of expectorant remedies are useful, such as ammonium carbonate 
or chloride, tinct. ipecacuanhas, preparations of squills or senega, with tolu, 
liquorice or Virginian prune as flavouring agents. A simple saline mixture 
such as E. Sodii bicarb., grs. 10 ; sodii chlorid., grs. 3 ; sp. chlorof., min. 5 ; 
aquam anisi ad fl. oz. 1, taken with an equal quantity of hot water in the morn- 
ing or at night, may help to “ clear the tubes ” and give the patient a spell of 
freedom from cough. In older patients the ether and ammonia mixture 
may be given, and in cases with bronchial spasm potassium iodide with 
anti-spasmodics, such as stramonium, lobelia, belladonna or grindelia, may be 
of great value. Various antiseptic drugs, such as turpentine min. 10, terebene 
min. 5-10, creosote min. 3 in capsules or perles, have been recommended, and 
the elixir thymi et diamorphin. B.P.C. min. 60. Sedative lozenges, such as 
compound liquorice, heroin or codeine, are often useful in checlang useless 
cough. Intercurrent attacks of acute bronchitis must be treated on the 

n les described under that condition and the patient kept indoors or 
, as may be necessary. When an advanced degree of emphysema 
coexists the treatment appropriate to that condition should be applied. 
Sometimes benefit may follow the use of the compressed air chamber. When 
failure of the right heart ensues, with visceral engorgement, the treatment 
must be modified suitably as described under emphysema. Liniments 
applied to the chest-wall, especially those containing camphor, turpentine 
or belladonna, are soothing and aflord relief. Qare should be taken that any 
tendency to constipation is checked. In some cases, especially when the 
predominant organism is the Micrococcus catarrkalis or Friedlftnder’s 
pneumo-bacillus, an autogenous vaccine prepared from the sputum amelior- 
ates the sy^mptoms when given in small doses. This should be considered 
especially in cases unable to undergo suitable climatic treatment. 

Chronio Suppurative Bronchitis 
Synonym. — Fetid Bronchitis. 

Etiology. — This condition is not sharply defined and is not a specific 
and separate nosological entity, but it is a convenient group to include cases 
with fetid purulent sputum. In some forms of chronic bronchitis the secre- 
tion may £rom time to time accumulate in the bronchi and prove ofiensive 
on expectoration. In some instances this condition becomes chronic and 
the expectoration is fetid w to the time of death. 

Pathology. — There is chronic inflammation of the bronchi, with marked 
peribronchial thickening. The bronchial secretion becomes purulent, and 
ulceration of the bronchial wall or dilatation of the lumen may occur. Post 
mortem, the lungs are soft, and on section some broncho-pneumonic areas, 
with osdema of the bases, may be seen. Pus of an ofiensive nature exudes 
from the cut ends of the bronchi. 

Symptoms. — These resemble those found in chronic bronchitis, with. 
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in addition, the unpleasant characteristics of the sputum, in which Dittrich’s 
plugs may be found. These are small, yellowish bodies, with an intensely 
offensive odour, composed of compact secretion. 

Complications and Sequelae. — Ulceration of the bronchial walls, abscess 
or gangrene of the lung, and areas of broncho-pneumonia may develop. As 
with bronchiectasis, pyaemia sometimes ensues, with the formation of secondary 
abscesses in the brain. 

Course. — The disease is progressive, but in the early stages there may be 
long remissions in which the sputum is not offensive although the bronchitis 
persists. 

Diagnosis. — The sputum is offensive in abscess and gangrene of the lung, 
bronchiectasis and interlobar empyema. X-ray examination of the chest 
is of ^eat value in revealing these conditions, and lipiodol or neo-hydriol 
investigation will usually serve to distinguish between them. 

Prognosis. — As the disease becomes firmly established the patient’s 
strength is gradually undermined from the absorption of toxins, and death 
ensues in the course of a few years, either from exhaustion, toxssmia or 
pyasmia. 

Treatment. — An endeavour should be made to lessen or prevent the 
offensive character of the sputum. For this purpose creosote or garlic may 
be administered, as in bronchiectasis. If sputum is copious, postural drainage 
by means of a Nelson bed may be useful. Creosote vapour baths are also 
of great value. Apart from this, the treatment is as for chronic bronchitis. 

Ohbokio Sbgondaby Bbonoeitis 

Chronic bronchitis is a common association of chronic cardiac and renal 
disease, and possibly also of gout. Its clinical characters do not need special 
description. It is only necessary to emphasise, as in the acute forms, the 
importance of recognising that the bronchitis is not the essential condition, 
and that treatment must be directed especially to the primary disease. 

Chbonic Bbonoeitis fbom Meohanioal aeb Chemical Aoenoies 

This usually proceeds to interstitial changes in the lung, and these results 
may be studied more conveniently under the heading of the pneumokonioses. 

Cebonio Fibbinotjs Bbonoeitis 

Acute fibrinous bronchitis has been described above. In certain cases 
of chronic catarrhal bronchitis a fibrinous exudate may occur from time to 
time, with the formation of intrabronchial casts. There is then cough and 
dyspnoea, which abate with the expectoration of the cast. It therefore 
very closely resembles acute fibrinous bronchitis, and the treatment indicated 
is that described above. 


TUMOURS OF THE BRONCHI 

Tumours arising in the bronchi may be (o) simple or (h) malignant. 

(a) Simpk tumours , — The following varieties occur : Adenoma, lipoma, 
myxoma, papilloma and chondroma. Any of these may lead to bronchial 
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obstruction and, in consequence, to either collapse or bronchiectasis. Adenoma 
is of sufficient frequency and importance to require separate description. 

(&) Malignant tumours . — Primary carcinoma or sarcoma may originate in 
the bronchi. In carcinoma the growth is usually of the columnar type, and 
arises from the lining epithelium of the bronchi or from that in the mucous 
glands. Oat-celled tumours also occur, and occasionally squamous -celled 
carcinoma. In some instances secondary deposits of carcinoma may follow 
very closely the paths of the main bronchi. Sarcoma may originate in the 
connective tissue of the bronchial walls. 

Altliough the majority of primary malignant tumours within the lung 
originate in the bronchi, either from the lining epithelium or from the cells 
of the mucous glands, their pathological effects and clinical manifestations 
are jn the main pulmonary, and it is therefore more convenient to describe 
them as tumours in the lung (see pp. 1219-1222). 

Adenoma of Bronchus 

.etiology. — Adenoma of the bronchus occurs about equally in the two 
sexes, and usually in adults below the age of 40. 

Pathology. — The tumour is at first small and of polypoid form, as a 
rule arising in a main bronchus, but not infrequently in the branch to the 
lower lobe. It is about twice as common on the right side as on the left. 
The bulbous end is generally directed towards the trachea. The surface is 
usually smooth and shiny, but may be nodular. An erroneous diagnosis of 
carcinoma was not uncommon in the past owing to differences of staining of 
certain of the constituent cells and their irregular distribution in the con- 
nective tissues. Metastases, however, are unknown. An adenoma often 
projects through the bronchial wall, giving it a dumb-bell or cottage-loaf 
conformation. 

Clinical Features. — Often the earliest symptom is haemoptysis, and 
this may be slight or 2 )rofuse, since adenomata are very vascular and bleed 
easily. In other cases the tumour causes bronchial obstruction with resultant 
cough and wheezing, proceeding later to pulmonary collapse or bronchiectasis. 
Dry pleurisy may be an early result of infection, and at times pleural effusion 
or empyema may conceal the underlying cause. 

Diagnosis. — Other causes of haemoptysis must be considered, such as 
pulmonary tuberculosis, mitral stenosis, dry bronchiectasis or bronchial 
carcinoma. Pulmonary collapse may suggest an unresolved pneumonia. 
In cases of pleural effusion or empyema the diagnosis is liable to be over- 
looked. The injection of lipiodol or neo-hydriol, or tomograj)hy, will often 
reveal a blocked or deformed bronchus, but the diagnosis can only be estab- 
lished by microscopical examination of a portion of the tumour removed 
through a bronchoscope^ 

Prognosis. — This varies with the stage al^which the diagnosis is estab- 
lished. If the condition is recognised early, and treated before the growth 
has extended outwards through the bronchial wall and before bronchial 
obstruction and septic infection have occurred, the outlook is favourable. 

Treatment. — When the adenoma is recognised before secondary effects 
have developed, piecemeal removal through a bronchoscope, followed by 
radon application is often completely successful. There are, however, the 
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risks of haemorrliage, primary and seciondary, and of local recurrence, especi- 
ally when the growth has extended outside the bronchus. Deep X-ray therapy 
has been recommended. If secondary bronchiectasis and fibrosis have 
occurred, lobectomy, or in rare cases pneumonectomy, may be necessary. 


THE INFECTIVE GRANULOMATA 

Syphilis. — During the secondary stage, a generalised hyperoemia of 
the bronchial mucous membrane may occur, giving rise to slight bronchial 
catarrh with the usual symptoms and signs, a condition that has been called 
syphilitic bronchitis. It is frequently beneficially influenced by anti- 
syphilitic treatment. In the tertiary stage, gummata may form in or near 
the large bronchi. They tend rather to fibrosis and contraction than to 
softening and ulceration, although the latter processes may occur. Contrac- 
tion may lead to bronchial stenosis, with the symptoms and signs described 
below, or to extensive peribronchial inflammation and bronchiectaBis. If 
the gummata extend into the lung, as may happen in rare instances, destructive 
lesions with cough, expectoration and haemorrhage may result. This condition 
is more fully described in the section on pulmonary syphilis (see p. 1218). 

Tuherculosis of the bronchi occurs as part of pulmonary tuberculosis 
and does not require separate description. 

Leprosy. — The bronchi may be involved in this disease, with the pro- 
duction of cellular infiltration and even nodule formation. At first, these 
lesions may produce bronchitis, and they are progressive, leading to cough, 
expectoration, wasting and asthenia. The general clinical picture may 
simulate chronic pulmonary tuberculosis, from which it is distinguished by the 
presence of leprous lesions elsewhere, and the absence of tubercle bacilli 
from the sputum. 

BRONCHIAL STENOSIS AND OBSTRUCTION 

Obstruction of the main bronchi or of their subdivisions within the lungs 
may arise from causes within the bronchi or from conditions outside them, 
and these require separate consideration. It is important to emphasise the 
fact that in both conditions the symptoms differ according to whether the 
obstruction is sudden and complete, in which case collapse of the correspond- 
ing lung is the rule, or whether it is partial and more gradual, when bronchi- 
ectasis usually results. Obstruction of the smaller bronchi may result from 
spasm as in asthma (sec p. 1148) or from disease as in small-tube and capillary 
bronchitis (seep. 1133). 


(a) Internal Causes 

These are most conveniently considered in two groups— (1) Foreign 
bodies ; (2) those due to disease or cicatrisation of the bronchial walls. 

(1) Foreign Bodies in the Bronchi 

These usually gain access through the larynx and trachea by inhalation. 
Any inhaled foreign body that is small enough to pass down the trachea may 
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reach a main bronchus, more commonly the right, or if it is small it may pass 
into one of the secondary bronchi. It may at once become impacted, or be 
moved by cough, but unless it is expelled in this way, it is sooner or later 
drawn into the smallest bronchus that will receive it, and there becomes 
impacted. 

'fhe recorded varieties of foreign body thus reaching the bronchi are 
very numerous, but among the more common are pieces of bone, beads, pins, 
coins, ear-rings, studs, pencils, fruit stones, grains, grasses, beans, nuts, teeth 
and pieces of tonsil or adenoid growths after tonsillectomy. Even a living 
fish has been inhaled into a bronchus. Foreign bodies may reach the bronchi 
through a tracheotomy wound, or a gland may ulcerate into the lumen of a 
bronchus. Broncholiths and pneumoliths, calcareous particles originating 
in the bronchi and lungs respectively, may be inhaled into a bronchus instead 
of being expectorated. 

Pathology. — The pathological changes resulting from a foreign body 
in a bronchus depend upon the nature of the foreign body, the duration 
of its stay, the size of the bronchus obstructed by it, and the degree of 
obstruction induced. If the foreign body is smooth and comparatively 
little septic, and if it be removed within 24 hours or so, complete recovery 
after a very mild local inflammatory reaction may be expected. If, on 
the other hand, the foreign body is rough, or soft and laden with septic 
organisms, acute pneumonic processes, often septic in character, may 
develop very rapidly. A soft type of foreign body may swell and com- 
pletely obstruct the bronchus it reaches, leading to complete collapse of the 
corresponding lung area, often the whole or half of the lower lobe. If the 
stay of any foreign body is prolonged to days, weeks, months or longer, 
irreparable damage almost invariably results. The forms this may take 
are numerous. Collapse and septic pneumonia have already been mentioned. 
If the obstruction is partial, septic bronchitis, with stagnation of the bronchial 
exudate and pus behind the obstruction, leads in turn to peribronchitis, 
bronchiectasis and fibroid induration of the corresponding lung area. In 
other cases gangrene of the lung results. Not infrequently an empyema 
may occur and the foreign body may be found in the empyema cavity. 
Suppuration round a foreign body may lead to localised intrapulmonary 
suppuration or abscess. Simple broncliial obstruction, uncomplicated by sepsis, 
may lead to bronchiectasis, owing to the resultant lowering of intrapleural 
pressure. 

Symptoms. — During the passage of the foreign body through the larynx 
and trachea urgent symptoms may occur which leave no doubt as to what 
has happened ; but this is not invariable, and the patient may not be sure 
whether he has inhaled or swallowed it. In any case, after a bronchus has 
been reached, there may J)e a latent period which engenders a sense of false 
security and leads to delay in treatment. In most cases pain, discomfort 
and cough develop rapidly. The cough may lead to the expulsion of the 
foreign body, or may cause dyspnoea if it forces it up to the larynx. The 
cough soon becomes noisy, often paroxysmal, and if local septic changes 
are set up expectoration occurs, sometimes mucoid and copious, at others 
muco-purulent. Haemoptysis is not uncommon. Pain may be absent, but 
is often severe. The temperature is generally normal for the first few hours, 
but soon rises, especially if bronchitis, pneumonia or broncho -pneumonia 



BRONCHIAL STENOSIS AND OBSTRUCTION lun 

develops. The further symptoms are those of the reactive changes and 
complications which ensue. 

The physical signs naturally depend upon the bronchus afEected and upon 
the degree of obstruction. They are at first those of deficient air entry. 
The afEected side may show less movement, and there may be some recession 
of the lower intercostal spaces in young people. If a large bronchus is in- 
volved and collapse results, there is some displacement of the heart to the 
afEected side. Vocal fremitus may be diminished or absent, the percussion 
note impaired, and the breath-sounds and voice-sounds weak or absent over 
the whole or part of one lung, almost invariably the lower lobe. When 
bronchiectasis, empyema or other conditions develop, their characteristic 
signs become apparent. 

Complications and Sequelae. — These have been enumerated in describ- 
ing the pathological results. Sometimes septic meningitis or cerebral abscess 
develops. 

Course. — Spontaneous relief may occur in two ways, either by the foreign 
body being coughed up, as may happen within a few hours or days or after 
an interval of months or years, or the foreign body may track through the 
lungs and pleura, and be discharged in an abscess bursting through the chest 
wall. In both cases, if an interval of more than days occurs, irrecoverable 
damage may have resulted. Apart from these occurrences and from success- 
ful treatment the course is very variable. Death may occur quickly from 
some of the septic complications, or after a longer or shorter interval from 
bronchiectasis, gangrene or cerebral abscess. 

Diagnosis. — The history of disappearance of some article from the mouth 
in the act of laughing, breathing, yawning, coughing or sighing, should always 
arouse suspicion of an inhaled foreign body. If signs indicating bronchial 
obstruction are found, the diagnosis is almost certain. In every suspicious 
case radiograms of the chest should be taken in two difEerent directions, in 
case the shadow may be merged in that of the scapula or of the ribs. The 
possibility of a foreign body should always be borne in mind in cases of uni- 
lateral basic bronchiectasis, especially if no obvious cause can be found. 
When such unilateral lung signs develop after an anaesthetic, or after operations 
on the mouth or naso-pharynx, the possibility of some inhaled material should 
always be remembered. 

Prognosis.— This is grave unless the foreign body is removed within 36 
hours, owing to the various dangerous complications that may ensue. Ex- 
cluding the few cases in which cure occurs by spontaneous discharge of the 
foreign body, about 50 per cent, of cases left untreated die withm 1 or 2 
years. 

Treatment. — This consists in removal, if practicable, as soon as possible 
after the diagnosis is established. If the foreign body is in a main bronchus 
or one of its principal divisions it can usually be removed by means of the 
bronchoscope and appropriate forceps. In case of failure the question of 
pneumotomy may have to be considered. If this is decided on, every effort 
must be made to localise the foreign body by X-ray examination. If intra- 
pul monary or pleural suppuration has occurred, this must be dealt with 
surgically, and sometimes the foreign body can be removed at the same time. 
The medical treatment of the cases consists in that of the various conditions 
resulting. 
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(2) Obsteuction oe Stenosis from Disease or Cicatrisation of the 
Bronchial Wall 

Etiology. — Priiiiiiry bronchial new-growths, including adenoma, 
columnar-cellod carcinoma, oat-celled tumour and squamous-celled carcinoma 
lead to bronchial obstruction at an early stage. These conditions produce 
symptoms and signs practically identical with those of new-growths in the 
lung (see p. 1220). 

A plug of mucus or a blood clot may cause temporary obstruction of a 
large bronchus. 

The causes of cicatrisation are those leading to ulceration of the 
bronchial wall, with subsequent healing, such as syphilitic processes in and 
around the bronchi, ulceration from injury produced by a foreign body or in 
its removal, or by the inhalation of severe irritants. The fibroid variety of 
tuberculosis may also produce it. 

Pathology. — The stenosis may occur in one of the main bronchi, or in one 
passing to a lobe or to part of a lobe. At first partial, it may progress until 
the lumen is almost completely occluded at one point. The changes occurring 
in the lung beyond the obstruction vary with its degree. At first there is 
retention of secretion in the bronchi, and air may be forced past the obstruc- 
tion in insi)iratioa, but not expelled durmg expiration, producing emphysema, 
with gradual bronchial dilatation. When the obstruction is more complete 
the air is absorbed, the lung tissue gradually becomes fibrotic, and the 
bronchi dilate further. 

Symptoms. — Cough, not infrequently of paroxysmal character, is an early 
symptom and is usually a continuation of that caused by the primary condi- 
tion. It may be dry or associated with mucoid sputum, sometimes blood- 
streaked. The expectoration may cause d3^apnoea, by obstructing the 
narrowed bronchus. If bronchiectasis develops, the sputum usually becomes 
fetid. 

The physical signs are those of collapse of a part of the lung and are 
progressive. Local limitation of movement and fiattening, with displace- 
ment of the heart to the affected side, may be apparent on inspection. The 
vocal fremitus is diminished, the percussion note, impaired at ^st, may pro- 
gress to complete dullness when fibrosis develops. The breath -sounds are 
weak or even absent, and the voice-sounds diminished. In the early stages a 
bronchial stridor may be audible. Compensatory emphysema of the adjacent 
healthy lung tissue often develops. _ 

Complications. — These are similar to those in stenosis from a foreign 
body, notably fibrosis and bronchiectasis. 

Course. — Unless the primary condition causing the stenosis is one which 
can be arrested by treatment, the condition is progressive, and eventually 
the area of lung beyond the obstruction becomes permanently functionless. 

Diagnosis. — Bronchial cicatrisation must be differentiated from obstruc- 
tion due to extra bronchial causes, such as pressure from new-growths, 
aneurysm nnrl the otlier merlijisl inal ronditioiis mentioned in the sedion 
below. Thti history, the physical signs and examination by X-rays and, if 
necessary, by the bronchoscope may help in distinguishing. The Wassermann 
reaction should be investigated in every case wheie the stenosiB is proved to 
be of intrabronchial origin 
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Prognosis. — This varies with the cause. It is most favourable in cases 
due to syphilis submitted to treatment at an early stage. 

Treatment. — Vigorous anti-syphilitic treatment should be employed in 
cases due to syphilis. In other cases the treatment is to relieve symptoms 
by appropriate measures. 


(6) Extebnal Causes 

These may be subdivided into — (1 ) Mediastinal conditions, chiefly cnlarge- 
nient of the bronchial or mediastinal glands from tubercuiosia, Hodgkin’s 
disease or malignant growth, aneurysm of the aorta, mediastinal abscess, 
pericardial effusion and cesophageal new-growths. (2) Inlrapi.hnonary 
causes, generally primary or secondary new-growths. 

Symptoms. — These are practically identical with those just described, 
but in addition there are those of the condition causing the pressure. 

Diagnosis. — This has been discussed in the previous section. The 
bronchoscope should not be employed where there is any suspicion of an 
aneurysm. 

Prognosis. — This is extremely unfavourable, except in cases due to 
tuberculous glands and pericardial effusion, and in some cases of mediastinal 
suppuration. 

Treatment. — This can only be palliative in the majority of cases. Useless 
cough may be checked by a sedative lincfus of diamorphine (heroin) or 
morphine. Dyspiicna when due to spasm may be lessened by inhalations of 
creosote and spirits of chloroform, or by administration of oxygen. Pain 
may be relieved by aspirin or other analgesic drugs. 


ASTHMA 

The term asthma has been loosely employed to denote any form of 
dyspnoea of expiratory type occurring in paroxysms. For all conditions 
other than that now to be described some descriptive qualification should be 
employed to avoid confusion. 

Asthma or true spasmodic asthma is a paroxysmal affection, occurring 
most frequently in patients of neuropathic inheritance. It manifests itself 
in attacks of severe expiratory dyspnoea due to excessive vagal discharges, 
set free by peripheral irritation, chemical agencies or cerebral influences. 

AEtiologj. — Probably no other disease shows such a varied and complex 
causation, but studies of idiosyncrasy and anaphylaxis have served to 
explain many of the obscurities. 

Predisposing causes. — Age.—The first attack may occur at any age, 
even as early as the period of the first dentition. The majority of cases 
begin before the age of 26. 

Sex . — Asthma is generally stated to be nearly twice as frequent in the 
male sex as in the female. 

JBereditg . — ^Asthma certainly runs in families. The heredity is not always 
direct, the nervous instability sometimes being evidenced in other generations 
by migraine, epilepsy or hysteria. The view that hypersensitiveness to 
certain proteins is inherited is now discredited, and it is believed that an 
unduly uritable bronchial centre is the factor transmitted by heredity. 
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Oiker diseases . — Gout and syphilis are said to predispose to asthma. 
Bronchitis not infrequently leads to paroxysms in patients with asthmatic 
tendencies. Tuberculosis of the lung occasionally induces it, but here again 
it is probably in patients with the asthmatic diathesis. 

Climate and locality . — Asthmatics seem very sensitive to both of these, 
but no general relationship can be proved, as the effects are most variable. 
Some patients are better in dry, others in damp, foggy climates, and in regard 
to locality each patient is a law to himself. 

Conditions of the nose and naso-pharynx . — Nasal obstruction from swelling 
of the turbinates, deflection of the septum, spurs and polypi, and conditions 
of the naso-pharynx, such as adenoids and enlarged tonsils, undoubtedly 
predispose to asthma, and may also be exciting causes of the actual paroxysm. 

Exciting causes . — Chemical substances. — The emanations from certain 
animals may be the determining cause. Tbe best known of these are the 
horse and cat, but rabbits, hares, guinea-pigs, deer, dogs and monkeys may 
have a similar effect. Even human hair appears capable of discharging the 
paroxysm. The dust from some substances, such as corn, rice or oats, the 
smell of certain drugs, such as ipecacuanha, and the scent and the pollen of 
grasses and flowers ma^ act in a similar fashion, as also may articles of diet, 
and many drugs. This factor in causation has attracted much attention 
— in this country by Freeman, Coke and Bray, and in America by VSialker. 
It is claimed that at least 50 per cent, of asthmatics show hypersensitiveness 
to various protein antigens obtainable from animals, grains, bacterial bodies, 
foods and drugs, and over a hundred are now available for routine testing of 
these patients. The analogy with tbe causation of hay fever and paroxysmal 
sneezing is obvious. This group has been referred to as '* allergic ” asthma. 

Peripheral irritation . — As already mentioned, irritation of the nose, naso- 
pharynx and bronchi may be asthmogenic in those of asthmatic tendency. 

Gastro-intestinal disturbance . — This is well recognised as a cause, and most 
asthmatics find by experience the penalties of a heavy late meal and of 
indigestible articles of diet. It is possible that actual metabolic errors may 
be a factor, as in the so-called ** week-end asthma,’’ due to altered conditions 
of diet and exercise at this period. 

Genito-urinmy conditions, particularly in women, notably ovarian or 
uterine disorders, sometimes act in inducing asthma. 

CvJtan^ous, — Asthmatics are peculiarly liable to urticaria and eczema, 
although these conditions usually alternate with the asthmatic attacks. 

Nervous factors. — Fatigue, emotion and nervous shock may precipitate 
an attack. This factor cannot be ignored, even in cases due to protein 
hypersensitiveness, as is shown by a well-known case in which a patient 
susceptible to roses developed asthma when handed an artificial rose. 

Pathology. — Numerous theories have been propounded to explain the 
asthmatic paroxysm. A^ong these may be mentioned vascular turgescence 
of the bronchial mucous membrane, spasm of the bronchial muscle and 
increased secretion of the mucous glands. Spasm of the diaphragm or of 
the inspiratory muscles has also been suggested. That bronchial spasm 
plays the major part seems to have been established by the experiments of 
Brodie and Dixon, and this view is strongly supported by their observations 
on the effects of drugs on the bronchial musculature. Muscarine, pilocarpine 
and physostigmine produce bronchial constriction and asthmatic symptoms 
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in aniinalB, while atropine, hyoscyamine and chloroform abolish these 
efiects. 

There can now be little doubt that the broncho-constrictor fibres of the 
vagus are the channel by which the impulses discharging the asthmatio 
paroxysm reach the bronchi, although the possibility that impulses leading 
to vaso-dilatation and to increased bronchial secretion are also concerned, 
must be admitted. 

Anaphylaxis.— The important part played by extraneous proteins in the 
genesis of asthma and the obvious analogy between the asthmatic paroxysm 
and the symptoms of anaphylactic shock have suggested that in many cases, 
if not in all, asthma is an anaphylactic phenomenon. Evidence is acoumu'- 
lating in support of this view. It has been shown that the lungs of the 
guinea-pig lolled in anaphylactic shock show extreme constriction of the 
bronchioles. Asthmatics are well known to show anaphylactic tendencies, 
and especial care in the administration of antitoxic serums is necessary with 
them. It is of some interest to note that the Eppinger and Hess group of 
vagotonics show urticaria, dermatographia, eosinophilia and Uability to 
anaphylactic shock, all conditions which occur in asthmatics. It is tempting, 
therefore, to assume that the foreign protein or toxin produces the asthmatic 
attack by inducing vagotonicity. Lastly, the observations of Freeman, 
Coke and the American workers have demonstrated the cutaneous hyper^ 
sensitiveness of many asthmatics to special foreign proteins. Further 
research is needed before it can be accepted that anaphylaxis accounts for 
all oases of asthma, but it is almost certainly an important factor in 
many. 

Symptoms. — The asthmatic paroxysm most commonly commences about 
2 a.m. or later, but it may sometimes develop in the daytime. There are 
often preliminary indications some hours beforehand, constituting the 
asthmatio aura.'’ These include restlessness, irritability, mental exaltation, 
less frequently depression, itching of the nose or chin, flatulence or polyuria. 
Some attacks are ushered in by coryza. Such warnings are not constant, 
and the sufferer usually wakes from sleep with a feeling of suffocation. In 
early attacks great restlessness, anxiety and alarm occur. The difficulty 
in breathing and the sense of suffocation increase ; the patient sits up in bed, 
or gets up to throw open the window, and fixes his arms to bring into action 
all possible muscles of respiration. Respiration, although laboured and 
difficult, is often slow, inspiration being short while expiration is greatly 
prolonged. Both are accompanied by loud wheezing sounds, audible at a 
distance from the chest. The patient appears pale, but the lips are dusky 
and the expression is anxious and distressed. The jugular veins are distended 
and prominent. The accessory muscles of respiration are seen to be in violent 
action, notably the storno-mastoids, scalenes and pectorals. The skin is moist 
and there may be marked sweating. The chest is much distended, and at 
each violent attempt at inspiration very little further enlargement occurs, 
while there is often sucking-in of the supra-clavicular and lower costal 
regions. 

Percussion reveals marked hyper-resonance and encroachment on the 
cardiac and hepatic dullness. On auscultation inspiration is short and high- 
pitched, expiration very prolonged, and both are obscured by abundant 
sonorous and sibilant rhonchi, and later by bubbling r&les at the bases. The 
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pulse is small, quick and sometimes irregular. There is usually marked 
epigastric pulsation. A difierential blood count during an attack may show 
an eosinophilia of as much as 35 per cent. Cough does not develop until 
late in the paroxysm, and is quickly followed in many cases by the expectora- 
tion of small pellets, called “ perles ’* by Laennec, and often likened to boiled 
sago or tapioca. These were carefully studied by Gurschmann, and when 
examined on glass on a black background, prove to consist of a central highly 
refractive mucin oid coil, with masses and threads of mucin wrapped spirally 
around it. Microscopically leucocytes, mostly eosinophils, may be seen 
entangled in the mucus. The sputum frequently contains Charcot-Leyden 
crystals, which arc now accepted as spermin phosphate. With the onset of 
expectoration the dyspnoea quickly lessens, and the attack subsides. The 
patient often passes a large quantity of pale urine and then may sleep until 
morning, awaking in apparent comfort. More frequently he appears pale, 
tired and anxious. 

Course, Complications and Sequelae. — Such an attack may last from 
a few minutes to several hours, and may remit and then return. When the 
spasm is very severe and prolonged into hours, with little or no remission, 
the condition is often termed “ status asthmaticus.” The patient may bo 
extremely ill, and death may occur unless the attack remits spontaneously 
or as a result of treatment. More often the attacks recur at the same time 
each night for a considerable period extending to weeks, and then pass* ofE, 
after which the patient may enjoy a period of freedom of weeks or months. 
The intermissions may become shorter with successive attacks, and increasing 
emphysema may develop. This in turn leads to secondary bronchitis, which 
persists, together with some degree of permanent oedema of the bases. Later 
still the cardio- vascular changes incidental to emphysema occur as sequels, 
namely, engorgement of the right heart, tricuspid regurgitation, venous stasis, 
ascites and oedema. Chronic asthmatics frequently present a characteristic 
appearance. Of thin build, with sallow complexion, anxious expression and 
nervous manner, they often have a long neck, high straight shoulders, and a 
forward stoop. Asthma necessarily imposes limitations upon those who sufEer 
from it at all severely, although many asthmatics lead active, useful lives in 
spite of their disease. 

Diagnosis. — This involves the differentiation from other forms of dys- 
pnoea, particularly those of spasmodic expiratory type. The chief forms of 
paroxysmal expiratory dyspnoea are : 

1. Bronchial asthma or spasmodic dyspiicea complicating chronic bronchitis 
and emphysema . — This condition is sometimes a late result of true asthma, 
but may occur independently. The dyspnoea is more persistent and is more 
definitely related to the bronchitic attacks, being therefore more common in 
the winter. 

2. Carddac dyspnoea or ^diac asthma. — This, like true asthma, is usually 
nocturnal, but the signs of failure of compensation in association with valvular 
or myocardial disease usually make the nature of the dyspnoea clear. 

3. UrcBmic dyspnoea or renal asthma . — ^This is also not infrequently noctur- 
nal and may be almost indistinguishable from true asthma. Examination of 
the urine, the urea and non-protein nitrogen content of the blood, usually 
enable the distinction to be made with certainty. Cardio-vascular changes 
with high blood pressure are frequently but not invariably present. 
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4. Hay asthma is probably only a severe form of hay fever and is to be 
regarded as a variety of true asthma. 

5. Pulmonary tuberculosis may he associated with asthmatic dyspnoea . — 
The differentiation may not be easy during the attack, but the persistence 
of apical signs in the interval may give a clue. It is a wise precaution to 
examine the sputum for tubercle bacilli in all cases of asthma. A low blood 
pressure in an asthmatic should also arouse suspicion of tuberculosis. 

The dyspnoea of laryngeal or tracheal obstruction and of mediastinal 
pressure can usually be recognised by the fact that it is chiefly of inspiratory 
type, and may be associated with stridor, instead of wheezing. In all cases 
of doubt the chest should be examined with the X-riiys to exclude aneurysm 
or new-growth. 

Prognosis. — When the disease starts in childhood or in early adult life 
it may stop spontaneously or be relieved permanently when some causal 
condition is discovered and treated. During a severe attack the aspect of the 
patient may be so alarming that n fatal issue may seem imminent, yet death 
rarely occurs. In chronic cases, the ultimate prognosis is made more serious 
by the complicating emphysema and bronchitis, and in spite of popular 
belief, the asthmatic has less than the normal expectation of life. 

Treatment. — (a) During the attach. — The list of auti>spasmodic drugs and 
measures employed is a long one, and it is impossible to foretell which will be 
efficacious, for asthmatics vary as widely in their response to drugs as they 
do in regard to asthmogenic causes. Drugs may be administered for this 
purpose by inhalation, by nasal sprays, by the mouth or by hypodermic 
injection. Adrenaline hydrochloride, in doses of 2 to 5 minims of a 1 in 
1000 solution hypodermically, may act with dramatic efficacy if administered 
sufficiently early, but it should be given cautiously to elderly asthmatics. 
It may also be combined with pituitary extract, as in the special preparations 
evatmine, pitrenalin and asthmolysin. In status asthmaticus, the procedure 
suggested by Sir Arthur Hurst may give relief. A syringe of 1 c.c. capacity is 
filled with adrenaline solution 1 in 1000. This is slowly injected over a period of 
several minutes to half an hour or until the spasm relaxes. Ephedrine hydro- 
chloride, in tablets of gr, J to |, has proved itself a useful substitute for adrenaline 
in some cases and can be given by the mouth. Pseudo-ephedrine in doses of 
J to 1 grain is often helpful where ephedrine fails. Ephetonin, a synthetic 
preparation of similar character, is also sometimes employed. Adrenaline 
often proves helpful as a nasal spray, especially in combination with chlore- 
tone. A weak solution of cocaine and atropine in an oily excipient has 
been much employed as a nasal spray, but it is not devoid of risk if used 
indiscriminately. The fumes of burning nitre paper, or of a powder composed 
of tobacco, stramonium and nitre, sometimes help to relieve the distress, 
but they should be avoided in cases with bronchitic complications. Smoking 
a cigarette or a cigar may be helpful in patients who do not smoke habitually ; 
others are helped by cigarettes containing stramonium. Inhalations of 
amyl nitrite, ethyl iodide or chloroform may be tried in some cases. Various 
drugs have been employed, of which potassium iodide and bicarbonate with 
tincture of stramonium, hyoscyamus, lobelia or belladonna are the most 
useful. Twenty minims of liquid extract of grindelia every 20 minutes 
for three doses have been found useful in some cases. Other drugs which 
have been recommended are chloral hydrate, phenacetin and the other coal 
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tar antipyretic drugs, elixir of caffeine tri-odide (eupnine) in 60 minim doses, 
and an emulsion of benzyl ben zoate, 120 minims every 2 hours. Other measures 
include drinking a cup of strong coffee, tlie application of a mustard leaf 
over the sternntn, and placing the feet in hot water and mustard. In very 
severe cases, if all else fails, it may be necessary to inject morphine or dia- 
morphiiie (heroin), but this should only be done after careful consideration, 
owing to the danger of inducing habit particularly with heroin. It is especially 
dangerous in cases of status astlimaticus. 

(b) Between the attacks . — The greatest care should be taken to discover 
and deal with any predisposing or exciting cause. The patient should live 
ill that locality which his experience shows to be most suitable for him, and 
at present no rules can be formulated in advising on this matter. 

Diet requires careful consideration. Any article of diet to which the 
asthmatic is susceptible should be entirely eliminated, and only the lightest 
of meals should be taken after midday. Dextrose has proved to be helpful in 
some cases of asthma in childhood. It is recommended to give 3 teaspoonfuls 
in lemonade or orange juice 3 times a day, with extra sugar and sweets at 
meals. Alkalis may also be given at the same time. Fatigue, overwork and 
emotional stress are to be avoided. Care should be taken to see that the 
bowels act efficiently. The general health should be maintained by every 
possible means. Arsenic may be given by the mouth or intravenously or intra- 
muscularly as sodium cacodylate (gr. f in min. 15 sterile water). Whe^ the 
patient is having a series of attacks, iodide of potassium with one or more of 
the anti-spasmodic group of drugs such as stramonium, lobelia, belladonna 
and grindelia, may be given regularly with great benefit. Any local source of 
irritation in the nose or naso-pharynx should be dealt with adequately. 
Sometimes touching the nasal septum with the galvano-cautery may alone 
be efficacious. In cases complicated by bronchitis, the sputum should be 
examined bacteriologically, and a vaccine may be made from the predominat- 
ing organisms, but small doses and very gradual increments should be em- 
ployed, since asthmatic patients are frequently hypejsensitive to vaccines. 
If these prove to be Micrococcus caiarrhalis^ or Friedlandcr’s pneumo- 
bacillus, great benefit may result, but the patient should be told that the 
vaccine can only help the asthma by lessening the accompanying catarrh. 
Some cases associated with marked emphysema obtain considerable relief 
from compressed air baths, at first on alternate days, then daily, the course 
extending to 1 or 2 months. 

Careful investigation of the question of protein hyperLseusitivencss should 
be undertaken, and the method of testing by means of the cutaneous appli- 
cation of various antigens is worth a trial. For this purpose, the particular 
protein antigen, or a series of such antigens, may be applied to the skin 
of the forearm in the form of powder, solution or paste, and superficial 
scarification is then effected by means of a sterile needle or scalpel. A 
positive reaction is shown by the development of an urticarial wheal 
surrounded by a hyperaemic area. A control scarification with normal 
. sjline or a paste free from protein should be made at the same time. A 
Positive result may be expected in about 50 per cent, of asthmatic patients. 
If auch a condition is established to one or more such substances, they 
should be avoided if possible ; if not, the methods of desensitisation may be 
tried, but the results are frequently disappointing. The specific antigen 
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may be employed in very minute doses by injection, starting, for example, 
with 1 minim of a xTrT^irTrTr solution and gradually increasing. Peptone given 
by the mouth or by hypodermic injection is sometimes employed as a shock 
desensitising agent. 

A variety of ‘‘ shock ” treatment which has given good results is the 
intramuscular injection of sulphur oil {Imile soufree)^ 0*03 gramme in 1 c.o. 
This is given in doses up to 1 c.c. once or twice weekly over a period of weeks 
or months. 

A gold salt, allochrysin, has been given intramuscularly in doses of 0-05 
gramme, followed in a week by 0-1 gramme, and then, if tolerated, up to 0-2 
gramme at weekly intervals till a total amount of 2 grammes has been given. 

Breathing exercises of expiratory type such as those recommended by 
the Asthma Research Coimcil are often of great value. 


BRONCHIECTASIS 

Definition. — Bronchiectasis is a condition of permanent dilatation of 
one or more bronchi. When it occurs in the finer divisions it is sometimes 
described as bronchiolectasis. 

iCtiology. — Bronchiectasis is invariably secondary, and may result from 
disease of the bronchi, the lung parenchyma or the pleura. Even the rare 
congenital cases arc probably consequent on malformation, atelectasis 
or intra^-uterine disease. 

1. The bronchial conditions which may progress to dilatation are 
bronchitis, and any affection leading to partial bronchial obstruction, such 
as inhaled foreign body, tumour (simple or malignant), stenosis from cicatrisa- 
tion and external pressure from new growth or aneurysm. Localised pul- 
monary collapse thus induced seems to bo the commonest antecedent con- 
dition. In children, measles and whooping-cough are not uncommon causes, 
especially when they follow one another in rapid succession, although either 
alone, if severe, may lead to it. 

2. Conditions of the lung parenchyma which may cause bronchiectasis 
are unresolved pneumonia, broncho-pneumonia, collapse, syphihs and tuber- 
culosis. Syphilis is rare and usually acts by leading to bronchial obstruction 
or stenosis. Fibroid tuberculosis is a common cause, but the clinical mani- 
festations are as a rule masked by the primary condition. The pulmonary 
complications of influenza are not infrequently followed by bronchiectasis. 

3. The pleural conditions which are followed by bronchiectasis are those 
which lead to pleural adhesion and those which are associated with pulmonary 
fibrosis, notably chronic pleural thickening, or empyema leading to prolonged 
or permanent collapse of the lung. 

In a lesion with such diverse antecedents the age relations are necessarily 
indefinite. It may occur at any age, but is commonest in the third and fourth 
decades. It frequently commences in childhood, although the characteristic 
clinical manifestations may not develop until adult life. < 

Sex . — In most recorded statistics there is a striking preponderance in 
the male. 

Social state.->^lt is noteworthy that bronchiectasis in its more severe form 
is more common in the poor than in the well-to-do. 

37 
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Pathology. — ^Four factors in the pathogenesis of bronchial dilatation 
have to be considered. (1) The most important is the localised collapse which 
leads to secondary bronchial dilatation. (2) Weakening of the bronchial 
walls. Most of the conditions preceding bronchiectasis tend to induce severe 
bronchitis and peribronchitis, and thus render the walls more yielding. 
Where stagnation of secretion occurs, septic and putrefactive organisms 
develop, producing tryptic ferments which may act injuriously upon the 
lining membrane. The importance of the infective factor has been stressed 
by Moll. (3) Increased pressure on the walls thus weakened is the deter- 
mining factor. This is generally expiratory in origin and due to the strain 
of cough. The actual pressure of secretion accumulating behind an obstruc- 
tion may promote yielding of the bronchial walls. In cases of bronchiectasis 
following on collapse of the lung the force of inspiration has been regarded 
as contributory, but this is doubtful and in any case is less important than 
the expiratory strain of cough. (4) The fourth possibility is the traction 
exerted upon the walls of the bronchi by contracting connective tissue in 
the surrounding fibroid lung. This obviously postulates the existence of 
pleural adhesion, which is not invariably present. While this must be ad- 
mitted as a possible contributory factor, its importance is certainly less 
than that of the preceding ones. 

Congenital bronchiectasis is a pathological rarity and may be confused 
with congenital cystic disease of the lung (see p. 1222). It is usually unilateral, 
and the bronchi involved are of small size, although in some cases the lung 
may show a large central cavity, with smaller spaces around it. Bronchiol- 
ectasis is also more of pathological than of clinical interest. It occurs chiefly 
in children, as the result of acute broncho-pneumonic processes. It is said 
sometimes to follow influenza and possibly tuberculosis. The lung has a 
peculiar spongy appearance, to which the name “ honeycomb ” has been 
applied. 

Bronchiectasis of the larger tubes may be either cylindrical or saccular. 
In the former condition several of the bronchi are more or less uniformly 
dilated, and when opened out they appear like the fingers of a glove. 
Sometimes the dilatations are fusiform, at others they show a beaded 
arrangement, described as moniliform. These forms of dilatation are usually 
j^^associated with emphysema and chronic bronchitis. Saccular bronchiec- 
g^^’^sis is generally localised and may be found in any part of the lung, but is 
Qost common in the lower lobes and near the base. This is partly due to the 
be ufl^ antecedent processes fall with special stress on the bases of the 

cation^' and partly to the influence of gravity in leading to retention of secre- 
protein^ in these parts. Although it may be unilateral in origin, it often spreads 
of the involve both bases or even all the lobes. There may be one large 
scarificatl*^^ cavity, or a series of smaller globular dilatations involving the whole 
positive i walls of ©ne or more bronchi. The cavities are usually filled 

Burroundea® secretion, to be described under expectoration. When this 
saline or a ^-way the walls are found to be thin, smooth and formed of 
^ positive resii^^ mucous membrane. In places this may have ulcerated, owing 
If such a c<T^^® action of the secretion, and the lung tissue is thus exposed, 
should be a,Y? form, and an aneurysm sometimes develops, as in a 

tried but th® openings of the smaller bronchi, derived from the 

’ 3nchu8, can often be recognised in its walls. In doubtful cases the 
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histological demonstration of cartilage and muscle in the walls establishes 
the bronchial origin of a cavity. The surrounding lung tissue is usually airless 
and fibroid, and sometimes is almost of leathery consistence. Occasionally, 
however, it is emphysematous, congested or pneumonic. In the great majority 
of cases there is a dense pleural adhesion over the area of lung involved. 

Other morbid conditions found post mortem include lardaceous disease, 
gangrene of the lung, empyema, pyo-pneumothorax, suppurative peri- 
carditis and cerebral or spinal cord abscess. Owing to the obstruction of the 
pulmonary circulation which may result, engorgement and dilatation of the 
right side of the heart, tricuspid regurgitation and the results of systemic 
venous stasis are often found. 

Symptoms. — The onset is usually insidious, the symptoms developing 
during the course, or as a sequel, of one of the acute or chronic affections 
mentioned above. In some few cases, however, they develop rapidly in 
patients previously in good health. This is particularly the case where 
bronchiectasis results from an inhaled foreign body or after general anaesthesia, 
and a rapid onset should lead to the suspicion of this. The cough in well- 
developed cases is somewhat characteristic and occurs in paroxysms. These 
are frequently induced by change of posture — ^for example, bending forward 
or lying down. They occur with special frequency on rising, and are usually 
associated with the expectoration of large quantities of sputum, due to 
the overflow of the secretion, accumulated in the cavities during the night, 
into a sensitive or relatively healthy bronchus, which excites cough reflexly. 
They also occur on retiring to bed and at long intervals during the day. 
The sputum frequently amounts to as much as 20 or 30 ounces in the 24 
hours. It is generally extremely fetid, although in the earlier stages it is 
not invariable. The patient’s breath is often also malodorous, and the 
stench may pervade the room or even the house in which he lives, although 
it is not persistent. The patient is himself much distressed by the unpleasant 
character of the sputum, of which he is, as a rule, acutely conscious. On 
standing in a glass vessel it can be seen to settle into three layers — a surface 
scum of light frothy mucus, an intermediate stratum of thin, turbid, greenish 
fluid, and a deep layer of brownish colour consisting of muco-pus, bacteria, 
anaerobes, spirochsetes and putrefactive products, including foul-smeUing 
organic acids. Fetid yellow bodies called Dittrich’s plugs can usually be 
found in the deep layer. Elastic tissue is only present when erosion of 
the wall has occurred. Ha3moptysis is not infrequent, and may occasionally 
be fatal. It may be the first and only symptom in some cases, which are 
referred to as dry or silent bronchiectasis. Dyspnoea is not, as a rule, apparent 
unless the condition is widespread, or unless the pulmonary or cardiac com- 
plications are present. The general condition of the patient is at first but 
little affected, and there may be no fever for long periods. As the disease 
progresses, lassitude, anorexia and some wasting slowly develop, while 
bouts of fever occur, due to retained secretions or to some complication. 

Physical signs vary with the extent and degree of dilatation, and also 
with the amount of secretion present. In the early stages there is at most 
slight dullness at one base, with diminished air entry, peculiar sticky, 
“ leathery ” r&les, and diminished vocal resonance. When bronchiectasis 
is well developed the signs are almost characteristic. The patient may 
appear well nourished and of good colour, although on cold days, especially 
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in children, duskiness or cyanosis is often noticeable. There is well-marked 
clubbing of the fingers, generally of drum-stick character, and pulmonary 
oBteo-arthropathy, involving many joints, sometimes develops. There may 
be localised flattening or retraction of the chest wall over the affected area, 
with diminished movement, and the heart is drawn over to this side. The 
remaining signs vary with the state of the cavity. If this is full, there is 
diminished vocal fremitus, dullness and weak or absent breath-sounds and 
voice-sounds. If the cavity is empty or partly empty, the vocal fremitus 
is increased, the percussion note is boxy or dull, while the breath-sounds are 
bronchial or cavernous. Adventitious sounds are then generally audible, 
the most characteristic being sharp metallic or “ leathery ” rales. Broncho- 
phony and pectoriloquy are marked, and occasionally the “ veiled puff ” of 
Skoda can be heard. Signs of bronchitis are often apparent in the adjacent 
lung tissues ; compensatory emphysema may be demonstrable in the un- 
affected parts of the lung, and on the opposite side. X-ray examination 
before and after the injection of lipiodol or neo-hydriol serves to define the 
extent of the disease and the degree of fibrosis. Tomography may also be 
useful. 

Complications and Sequelae. — The chief pulmonary complications are 
septic broncho-pneumonia, gangrene and abscess. The pleura may become 
involved, giving rise to dry pleurisy, which sometimes progresses to empy^ema 
and rarely to pyo-pneumothorax, while in other cases pleural adhesion and 
contraction result. Septic pericarditis may develop and prove fatal. Septi- 
cssmia and pyesmia sometimes occur as terminal results. Cerebral abscess 
constitutes a serious and somewhat common complication, and may be found 
in the frontal, parietal or temporal regions, the cerebellum or cord. Occa- 
sionally multiple abscesses form. Lardaceous disease sometimes develops, 
especially in the liver, kidneys and intestines. 

Course. — This is progressive, but is often slow unless fever or complica- 
tions develop, though the morbid process may eventually involve the other 
lung. The sputum at first may be simply purulent, then becomes unpleasant and 
finally fetid. The disease may start in childhood and not lead to death until 
well on in adult hfe. The course is slower in cases due to bronchitis and fibroid 
lung conditions than in those due to foreign bodies, new growths or aneurysm. 

Diagnosis. — In well-developed basic cases this is, as a rule, easy. The 
history of cough, influenced by posture and associated with copious sputum, is 
suggestive, especially when variable physical signs are observed. The develop- 
ment of the characteristic sputum with these signs renders the diagnosis 
almost certain, and the X-rays usually serve to confirm. Radiological in- 
vestigation after an intra-tracheal injection of 10 to 20 c.c. of lipiodol or neo- 
hydriol, through the crico-thyroid membrane or between two rings of the 
trachea, under local aneesthesia, or with care directly between the vocal cords, 
has greatly facilitated the^diagnosis of bronchiectasis. Franklin has recom- 
mended the nasal route for the introduction of the lipiodol. One nostril, 
the oro-pharynx and the larynx are cocainised, then a gum-elastic catheter is 
passed along the floor of the nose into the larynx. Some cocaine is injected 
down the catheter and then the lipiodol follows. An attempt should be 
made to direct the hpiodol towards the affected side by turning the patient 
towards that side. The injection should be carried out in the X-ray room 
and the patient instructed to restrain cough if possible until the films have 
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been taken. The pictures obtained are strikingly characteristic and of great 
value. In cases with less characteristic symptoms and signs the distinction 
has to be made from chronic bronchitis, especially the fetid variety, pul- 
monary tuberculosis, gangrene or abscess of the lung, and fetid empyema. 
The distinction from chronic bronchitis may be diflicult, especially in the 
early stages when the sputum is not fetid, but the paroxysmal cough, the 
copious expectoration with signs including bronchial breathing and sticky 
rales at the base, may be strongly suggestive. In fetid bronchitis the foetid 
sputum is not constant, and the cough and sputum may occur only during 
exacerbations of the bronchitis. Pulmonary tuberculosis may give rise to 
difficulty, particularly in cases of apical bronchiectasis. Repeated examina- 
tions for tubercle bacilli and also for elastic tissue in the sputum should be 
made. The history, the mode of spread, and X-ray examination may all 
assist. It should be remembered that the two conditions may coexist and, 
this may be suspected in some cases of fibroid tuberculosis with basic ex- 
cavation. Abscess and gangrene of the lung have a more acute onset and 
course, but the chronic cavities left by these conditions may give rise to 
difficulty. Ill such cases the history may be an important aid in diagnosis. 
In fetid empyema rupturing through the lung, particularly when of inter- 
lobar origin, the patient is generally acutely ill, there may be a history of 
pleurisy at the onset and possibly some evidence of mediastinal pressure or 
cardiac displacement. The rare condition of congenital cystic disease of the 
lung may give rise to some difficulty (see p. 1223). 

Prognosis. — This varies with the cause. |If due to aneurysm or growth, 
the duration is determined by these conditions. Bronchiectasis induced 
by a foreign body is generally permanent, even when the latter is removed, 
but it is not progressive. If the foreign body is not removed, complications 
generally supervene, and the course may be rapid. In bronchiectasis due 
to bronchial or pulmonary disease the course may extend into years, particu- 
larly if treatment is followed strictly, but sooner or later toxeornia and general 
or local complications supervene, with the result that the duration of life is 
inevitably considerably shortened. 

Treatment. — Prophylactic treatment in cases of chronic bronchitis, 
delayed resolution in pneumonia and other conditions tending to fibrosis 
is of the utmost importance. This comprises respiratory exercises, climatic 
treatment, inhalations and vaccines. 

The medical treatment of bronchiectasis consists in measures to promote 
the general health and well-being of the patient, to secure efficient emptying 
of the cavity, and to lessen or control the putrefactive processes occurring in 
it. The first of these involves a careful mode of life, adequate rest and 
change, a good and digestible diet, and medicines such as cod -liver oil, iron, 
quinine, strychnine or arsenic. The evacuation of the cavity may be pro- 
moted by postural methods, such as bending over the edge of the bed or 
stooping forwards. This can now be effectively secured by treating the patient 
on a Nelson bed. By X-ray and iodised oil (lipiodol) the exact position of 
the cavities in relation to the trachea can be determined, and the patient 
placed in the position best adapted to secure effective drainage. Expectorants, 
especially of antiseptic character, may be given, such as creosote, terebene, 
tar preparations, balsam of tolu or Peru, compound tincture of benzoin or the 
benzoates. If the sputum is tenacious, or if much bronchitis coexists iodides 
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and alkalis may be given in an ordinary expectorant mixture. To lessen the 
fetor, creosote is most frequently given in perles of 3 to 5 minims three times 
a day after food, or in an emulsion with cod-liver oil. Gruaiacol carbonate and 
other creosote derivatives may also be tried. Syrupus allii, in 60 minim doses, 
is sometimes given, and is of value ; but it is not always well tolerated by 
patients on account of its taste and tendency to repeat. Although these 
drugs are helpful, the amount of antiseptic reaching the cavity by the blood 
must necessarily be small. Attempts to secure more direct application by 
intratracheal injection and by inhalation have been made. The former 
method is now seldom used. 

For inhalation purposes, solutions of volatile antiseptics are employed on 
a Burney- Yeo mask, such as creosote, terebene, menthol or eucalyptol in 
spirits lof chloroform. The mask may be worn almost continuously or at 
intervals during the day. The creosote vapour bath is, however, the most 
satisfactory form of inhalation treatment, and is of great value. This should 
be given in a concrete-floored room without furniture. The patient is covered 
with a smock, the eyes arc protected by closely-fitting goggles, and the 
nostrils by cotton wool plugs. A small quantity of creosote is heated in a 
metal dish, on a tripod over a spirit lamp. When the patient inhales 
the vapour, which quickly fills the room, violent cough is excited and the 
cavity is emptied. The ensuing deep inspirations carry down creosote-laden 
air into the air passages. The baths should be at first given on alternate days 
and last from 10 to 15 minutes. When the patient becomes accustomed to 
them, they may be given daily for half an hour or longer. The results are 
often strikingly beneficial. Vaccines made from the predominant organisms 
found in the sputum have been given with benefit in some cases. Surgical 
treatment is now more often employed than formerly. Repeated washing-out 
through a bronchoscope, at weekly intervals, is often helpful, giving comfort 
to the patient by diminishing the amount of sputum, and lessening or abolish- 
ing its fetor. Induction of artificial pneumothorax is sometimes of value, 
especially in early cases, in which it may be successful. Unfortunately it is 
often impracticable, owing to adhesions, and even in cases in which it is 
carried out, the beneficial effect only persists as a rule while the collapse is 
maintained. Temporary or permanent paralysis of the phrenic nerve has 
also proved helpful, especially in localised basal cases and in those secondary 
to abscess of the lung. Lebectomy or pneumonectomy is proving a satis- 
factory and effective method of cure in unilateral cases. The mortality from 
these operations is rapidly lessening with recent improvements in technique. 


INJURY 

External trauma applied to the chest- wall may cause rupture of a main 
bronchus. This is especially liable to occur after severe crushing accidents. 
One or other of the main bronchi may be completely severed from the trachea. 
The chief clinical feature presented in such a case is emphysema of the neck 
and upper portion of the chest-wall. Death usually ensues in 2 to 3 days. 

R. A. Young. 

G. E. Beaumont. 
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DISEASES OF THE LUNGS 

HYPERiEMIA AND (EDEMA 

Hypercemia of the lungs may be either active or passive. In the former 
there is an increased supply of arterial blood through the pulmonary and 
bronchial arterioles. In passive hyperasmia there is engorgement of the 
pulmonary venous radicles and capillaries. With both forms there is fre- 
quently oedema, due to the exudation of serous fluid into the lung alveoli. 
The term “ congestion *’ is sometimes employed as an alternative to hyper- 
8Bmia, but owing to its erroneous popular use it is beat avoided. 

(а) Active HYPER.ffiMiA 

iCtiology. — This may occur in association with any acute inflammatory 
process affecting the bronchi, lungs or pleura. It sometimes results from 
the inhalation of pulmonary or bronchial irritants, such as poisonous gases 
or heated air. Severe muscular exertion and exposure to extreme cold are 
described as causes, but the former at least is doubtful. An important variety 
is that known as collateral or fluxionary hypercDmiat which occurs when there 
is obstruction to the circulation in the whole or part of one lung, from con- 
ditions such as a large or rapidly developing pleural eflusion, an extensive 
and spreading pneumonia, or in association with pneumothorax. This may 
develop in the sound lung, or in the unaffected parts of that diseiscd. A 
primary form of acute hyperfiemia, the “ maladie de Woiller/' has been 
recognised by French authors, but this is generally regarded as a mild or 
abortive pneumonia. 

The clinical manifestations of acute hyper eemia are merged in those of 
the processes with which it is associated, and therefore do not need separate 
description. 

(б) Passive HvPERiSMiA 

etiology. — Passive hyperaemia may be produced by (1) conditions im- 
peding the venous return from the lungs ; (2) those leading to increased 
resistance to the passage of blood through the pulmonary capillaries, and 
(3) failure of the driving power of the right ventricle. The commonest causes 
of impeded return are left-sided heart lesions causing overfilling of, and 
increased pressure in, the left auricle. In mitral stenosis it may occur early 
and sometimes almost acutely, but aortic and myocardial lesions also lead to 
it, when the left ventricle fails and the mitral valve yields. Direct obstruc- 
tion of the pulmonary veins sometimes results from external pressure by 
aneurysm, mediastinal tumour or enlarged bronchial glands, or from obstruc- 
tion of the lumen by thrombosis. The passage of blood through the 
pulmonary capillaries may be impeded by emphysema, chronic bronchitis, 
pulmonary tuberculosis and fibrosis of the lungs. Failure of the right 
ventricle occurs in the late stages of right-sided heart lesions, with tricuspid 
regurgitation, and as a late sequel of loft-sided failure. 

Passive hypereemia is obviously in the main dependent on mechanical 
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fa(5tois ; it is not surprising, therefore, that gravity seems to play a part 
in the localisation of its effects, which are usually most marked in the bases 
or most dependent parts of the lungs. In bedridden, enfeebled or old patients, 
particularly if myocardial weakness or degeneration coexists, this factor 
becomes of great importance. Not infrequently some degree of oedema 
of the bases develops, and the condition is then called hypostatic congestion. 
If such an area becomes infected the resulting process is known as hypostatic 
pneumonia. Basal hyperaemia and oedema of the hypostatic type also result 
from toxaemia due to diseases such as enteric fever, from poisoning by drugs 
such as moTy)hine, and as a terminal event in many cerebral lesions causing 
increased intracranial pressure. 

Pathology. — The pulmonary veins and capillaries are engorged, with the 
result that the lung is darker in colour and heavier, while the alveolar walls 
and septa are swollen. If the condition persists for some time, pigment 
derived from the haemoglobin of red corpuscles escaping by diapedesis is 
deposited in the epithelium of the alveoli and in the libroblasts in the inter- 
alveolar septa. In long-standing cases the lung is firmer than normal and 
brownish-red in colour, a condition described as brown induration. If any 
degree of oedema is present, serous fluid is found in the alveoli on post-mortem 
examination, and on section of the lung frothy serous fluid exudes, which 
may contain some of the pigmented alveolar cells, constituting what, are 
called “ cardiac cells.” Although congested and oedematoiis lung is heavier 
than normal, it usually floats in water. 

Symptoms. — In slight degrees of hypersemia these may be absent or 
negligible. In more advanced cases, they are those resulting from the im- 
peded circulation through the lungs and the deficient aeration which this 
entails. Dyspneea is the most prominent symptom, and it is generally a 
measure of the degree of hyperaemia. It is markedly increased by exertion 
of any kind, and in extreme degrees it is distressing and eventually alarming. 
It may be inspiratory or expiratory in type, and in the latter case it is some- 
timas described as cardiac asthma. In severe cases there is usually orihopnoea. 
Cough is almost invariably present, and there is usually some expectoration 
of frotliy flui.l, whinli may be blood-stained. The pignsruited rolls referred 
to above as “ cardiac cells ” may be found in it. Cyanosis is common 
and indicates the degree of anoxsemia. This may be associated with dis- 
tension of the jugular veins, and there is often obvious distress. As in 
other forms of cyanosis there is usually some increase in the number of red 
corpuscles. The vocal fremitus at the bases may be diminished, the per- 
cussion note impaired, the breath-sounds weak and accompanied by rhonchi, 
crepitations or bubbling rales, although these signs are for the most part 
due to the associated oedema. In addition, the signs of the primary condition 
in the lungs or heart will bq^apparciit. 

Complications. — Pulmonary oedema and infarction are the chief com- 
plications. 

Course. — If the venous engorgement cannot be removed, it usually 
tends to become progressively worse, whereas when it results from temporary 
cardiac embarrassment, recovery is usually complete as soon as the heart 
function is restored. 

Prognosis. — This condition has to be distinguished from (I) chronic 
bronchitis, in which case there may be some rise of temperature and the 
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physical signs are more variable and more disseminated ; (2) infarction, 
in which pain and haBmoptyais of sudden onset are the rule. 

Prognosis. — This is so entirely dependent upon the nature and degree of 
the condition responsible for the engorgement that no general rule can be 
formulated. 

Treatment. — In elderly patients, or those likely to be confined to bed for 
long periods, attention should be directed to the decubitus. This should be 
changed frequently, and if possible the patient should be permitted to sit 
up or to got into a chair, and encoiira,ged to take a few deep breaths several 
times during the day. If the hyperjemia is associated with cyanosis and 
engorgement of the right heart, bleeding to the extent of 8 to 12 ounces may 
be helpful. If this is not jiracticable, the applicatiou of 6 leeches over the 
liver, or dry cupping of the bases of the lungs may be tried. Free purgation 
and the administration of diuretics, notably injection of mersalyl (salyrgan) 
or neptal may also help indirectly to relieve the engorgement. In cases 
associated with cardiac failure, the administration of cardiac tonics, such as 
digitalis, strophanthus or squills, the injection of strychnine, camphor in oil 
or nikethamide (coramine) may all be of assistance. Moderate haemoptysis 
should nob be checked, and cough, if effective, may be promoted by suitable 
expectorants. In cardiac cases a “ regime lactee ” or strict milk diet is 
advocated by some French physicians. 

(c) Acute or Hyperacute Pulmonary Q3dema 

In this condition flooding of the alveoli wvih the serous exudate fioin the 
pulmonary capillaries occurs with great rapidity. 

Etiology. — It is more commonly met with after the age of 40 than before, 
although cases have been recorded in children. It is considerably more 
frequent in the female than in the male sex. Arterial disease and hyper- 
tension are the mo.st common antecedents, but acute or chronie renal disease 
and pregnancy may all act as predisposing factors. It sometimes occurs 
in diabetes. The actual exciting cause is often obscure, and probably varies 
in difiorent cases. A heavy meal, an epileptic fit, or the administration of 
an anaesthetio may be the immediate cause in those predisposed. In other 
cases it may be a manifestation of angio-neurotic oedema. Sometimes 
paracentesis of a pleural effusion is quickly followed by oedema, no doubt 
as a result of a collateral hyperaemia. It has occurred after “ gassing ” by 
chlorine. In diabetes the lipsemic condition which sometimes occurs has 
been suggested as the determining factor, possibly causing multiple fat 
embolism. Coronary occlusion and acute left ventricular failure arc note- 
worthy causes. In some cases dissociation of the action of the two ventricles 
has been supposed to be the cause, the right contracting forcibly while the 
left is in an enfeebled or asystolic condition. In support of this contention 
may be adduced the fact that acute pulmonary oedema has been observed after 
rupture of the chordiB tendinese of the mitral valve. 

Pathology.— The alveoli are found to be flooded with a thin serous 
exudate. The lungs are heavier than normal, sodden, and on squeezing 
exude large quantities of greyish-yellow or pinkish fluid. Frothy fluid of 
similar character is found in the bronchi and even in the trachea and naso- 
pharynx in hyperacute cases. 
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Symptoms. — The onset is sudd eD» and generally occurs when the patient 
is lying down, hence being most frequently observed at night. The patient 
awakes with intense dyspnoea, and a sense of sufiocation, then frequently 
rolls or rushes about in the endeavour to breathe, even clutching at the 
throat. Cyanosis is present, and the aspect is one of anxiety and alarm. 
Frothy fluid, often pink in colour, may soon stream from mouth and nose, 
or be brought up in great gulps. The chest movements are hurried, and the 
accessory respiratory muscles are in violent action. Vocal fremitus is 
diminished over the lower lobes. The percussion note soon becomes impaired 
over the lungs, commencing at the bases. The breath-sounds are at first 
vesicular or harsh with prolonged expiration, then become faint and may be 
obscured by bubbling rales or crepitations, audible all over the chest. Voice 
conduction is diminished. 

Complications and Sequelae. — Owing to its acute and rapid course, 
complications do not occur. Bronchitis may result as a sequela. 

Course. — The malady usually lasts only minutes or hours. Unless it 
remits, or treatment aflords relief, the patient rapidly becomes unconscious 
and death follows, the heart continuing to beat after respirations have ceased. 

Diagnosis. — The affection is usually so characteristic that the diagnosis 
is obvious. In the more protracted cases the dyspnoea and the physical 
signs are not unlike those of acute suppurative bronchitis or Bufioca1;ive 
catarrh and broncho-pneumonia ; but in both of these there is some degieo 
of fever and the expectoration is less copious, and when it occurs is usually 
of purulent or muco-puriilent character. The nocturnal onset of oedema 
may suggest asthma ; but the physical signs and the late and scanty expectora- 
tion in tlie latter suffice to distinguish it. 

Prognosis. — The prognosis is always very grave; but prompt treatment 
has saved some cases. Death may occur in less than 10 minutes, or be 
delayed for 24 or 48 hours. In the augio- neurotic type repeated attacks 
may occur. 

Treatment. — The most successful treatment is the immediate subcu^ 
taneouB injection of gr. J morphine. Good results have also followed the 
injection of gr. xivA atropine sulphate hypodermically. These are often 
given together. Oxygen inhalation by nasal catheter or special mask such 
as the B.L.B. variety may be used. Prompt venesection has been recom- 
mended, and should be tried if possible. 

(d) Chronic Pulmonary (Edema 

This is usually the sequel of chronic passive hyperiemia, and the causes 
and symptoms are tliosc of that condition. It may also occur in chronic 
renal disease. In marked degrees of endema, however, the signs may closely 
simulate those of pleural edusion, save for the displacement of the cardiac 
impulse. It is important to remember that some degree of hydrothorax 
may occur as a complication, and increase the difficulty in diagnosis. 

INFARCTION OF THE LUNGS 

Infarction of the lungs or “ pulmonary apoplexy results wlien a branch 
of the pulmonary artery becomes occluded by embolism or thrombosis. 
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i£tiology . — Embolic forms . — The obstructing plug may originate in any 
part of the systemic venous system, in the right side of the heart or on its 
valves or in the pulmonary artery itself. The commonest peripheral cause of 
embolism is detachment of a thrombus in cases of thrombo-phlebitis. This 
may occur in the veins of the lower extremity, or in those of the uterus after 
childbirth. Thrombosis with embolic detachment may also develop in 
prolonged or wasting diseases, such as enteric fever, tuberculosis and cancer ; 
in acute processes, such as influenza, septicsemia and pyaemia ; and in localised 
septic lesions, such as otitis. Pulmonary embolism is not infrequently 
obsierved after abdominal or pelvic operations, and after the radical cure of 
hernia or hasmorrhoids. 

Intracardiac thrombi from the right auricle or veutricle, becoming 
detached, lead to embolism, and this occurs especially in cases of right<sided 
heart failure secondary to left-sided valve lesions. Vegetations forming on 
the tricuspid or pulmonary valves in septic endocarditis on detachment 
produce pulmonary infarction. Rarer causes are fat embolism after injury 
to bone or to a fatty liver, the entry of pieces of new-growth or hydatid 
daughter-cysts into systemic veins, and even air embolism. 

The exciting cause of embolism is not infrequently sudden movement 
or strain leading to detachment of a thrombus or vegetations. 

Thrombotic forms . — Thrombosis occurs as a secondary process around 
pulmonary emboli ; but it is probable that some cases of infarction are due 
to a primary thrombosis. This condition may be produced by some acute 
or chronic pulmonary disease, such as gangrene, tuberculosis and fibrosis, 
and by atheroma of the pulmonary artery. Any process leading to chronic 
venous hypersamia may also cause it, A rare cause is thrombo-phlebitis 
mi grans. 

Pathology. — Although the pulmonary arteries are not strictly speaking 
end arteries, since there is some degree of anastomosis between them and 
the bronchial arterioles, yet the result of their obstruction is to produce 
infarcts comparable with those in other organs. The origin of tbe blood in 
the obstructed area has been much discussed. Cohnheim regarded it as the 
result of regurgitation from the veins, a view subsequently disproved, since 
the infarct is haemorrhagic even when the veins arc also obstructed. It is 
now regarded as due to influx from the anastomosing bronchial capillaries 
into the pulmonary capillaries, and the escape of this blood from the latter 
owing to their altered nutrition. It is generally accepted that embolism is 
much more common than thrombosis. It has been suggested that some 
infarcts arc not obstructive, but are the result of liteinorrhage per rhearin in 
cases of extreme passive hyperoemia, and that the shape is due to the alveolar 
distribution of the bronchial area affected. If a large embolus has caused 
sudden death, it will be found arrested at the bifurcation of a large branch 
of the pulmonary artery, or even in one of tbe main divisions of that vessel. 
In such cases there has not been lime for pulmonary changes to occur, and 
the chief post-mortem condition found is engorgement of the right side of 
the heart. 

In post-mortem examination ot cases where smaller emboli have led to 
infarction, the infarcts are usually found in the lower lobes, more commonly 
in the right lung. They extend to the surface in the majority of cases, and 
can be seen before section as slightly raised, dark red areas, with the over- 
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lying pleura a little rouglieuod from inflammatory exudate. They feel hard 
and firm, and on section are typically wedge-shaped, with the base on the 
surface and the apex centrally placed. In the rare deep-seated infarcts a 
spheroidal form is the rule. When recent, an infarct is dark red in colour, 
and suggests haemorrhage with clot formation, hence the term “ pulmonary 
apoplexy.” In some cases infarcts have a purplish hue, and are said to 
resemble the colour of damson cheese; later they change to brownish-red. 
Irifarcted areas sink in water. There may be a single large infarct almost 
occupying one lobe, sometimes only a small one, or several of varying size 
and age scattered throughout the lungs. In some cases a fortunate section 
may reveal the embolus with its ensheathing thrombus, but sometimes a 
thrombus only is found. Micro.scopioally, the alveoli and finer bronchioles 
are filled with red blood corpuscles, and there is a sharp delimitation from 
the healthy lung. If the embolus is infective, suppuration occurs, and 
abscess or empyema ensues. 

Symptoms. — If a large embolus blocks one of the main divisions of the 
pulmonary artery, there is sudden intense dyspnoea, pain in the chest, 
distress, cyanosis, and rapid unconsciousness, death resulting in a few minutes 
from asphyxia. In other cases the patient gives a short cry, and falls un- 
conscious, death occurring almost immediately from syncope. In some 
cases uncoiisciousncaa develops so rapidly, and the resjjiratory symptoms 
are so little apparent, that a cerebral vascular lesion may be suspected. On 
the other baud, life may be maintained for several minutes or even hours, 
the patient being unconscious or in acute distress and anxiety with urgent 
dyspnena, lividity and cyanosis. Respiration is deep and laboured, but fails 
to give relief to the sense of suffocation. In such cases also, death may 
result eventually from asphyxia or syncope, or the patient may slowly recover. 
In less severe forms, such as occur in cardiac and in some post-operative 
cases, there is sudden pain with difficulty in breathing, followed in a few 
hours or in a day or two by cough with haemoptysis or by the expectoration 
of deeply blood-stained mucus persisting for some days, and slowly clearing 
up. If the embolus is infective, fever, often of hectic type, results, sometimes 
delayed for a day or more. 

In the severe cases there is cyanosis, distension of the veins of the neck, 
acute anxiety with exophthalmos and cold, clammy skin. The only physical 
signs apparent are tlie deep, laboured breaLbing, the harsh breath-sounds, 
and the evidence of cardiac embarrassment with feeble, failing pulse. 

In less severe cases the signs are also not characteristic. There are 
evidences of cyanosis and distress of less nrgeiit character, possibly some 
limitation of movement on the affected side, increase of vocal fremitus, 
localised dullness, with weak or absent breath-sounds, and sometimes a pleural 
rub. In some cases definiie bronchial or tubular breath-sounds may be 
audible. A few fine rales are sometimes present in the adjacent lung 
areas. 

Complications and Sequelae. — Localised dry pleurisy is almost invariably 
present. With infective emboli, abscess or gangrene, and later empyema 
may result. In organisation an infarct leads to a localised area of fibrosis. 

Course. — As already described, death may occur from asphyxia or syncope 
in, the course of a few minutes or hours, aTthough recovery occurs in some 
very severe cases. In the less severe forms, after the initial urgent symptoms 
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COLLAPSE OF THE LUNGS 

have passed off, recovery is often rapid and uneventful, save for pain, cough 
and bloodstained expectoration. 

Diagnosis, — The dramatic onset, the history and the associated lesions 
of the veins or heart render diagnosis easy as a rule ; but it may be necessary 
to eliminate other causes of hsemoptysis, notably pulmonary tuberculosis 
and chronic venous hypericmia. 

Prognosis. — This depends largely upon the initial shock. The prognosis 
is very pave when the patient rapidly becomes unconscious. As there is 
less likelihood of sepsis in cases duo to cardiac lesions than in those due to 
localised venous thrombosis, the prognosis is rather better in the former ; 
but, On the other hand, organisation of a clot in a vein may completely remove 
the source of the emboli, while the source often persists when they are derived 
from the heart. 

Treatment. — The coagulability of the blood may be lowered by the 
ailministration of 30 grains of sodium citrate three times daily. This is a 
wise prophylactic measure in prolonged illness, especially when a milk regime 
is being enforced. When thrombosis has occurred in a peripheral vein, such 
as in the leg, the affected limb should be immobilised until organisation of 
the clot has taken place. Morphine is useful in quieting a patient if there 
is much mental distress when a pulmonary infarct forms; but usually the 
patient is collapsed and stimulant measures are indicated. An injection 
of morphine gr. atropine gr. and strychnine gr. is found of value 
in some cases. If there is dyspnoea oxygen should be administered. Vene- 
section to the extent of 10 or 12 ounces may be tried in cases where there 
is. marked lividity with a forcibly acting heart. Haemoptysis, when it occurs, 
should not be checked. Pain may be relieved by leeches, cupping or by 
application of iodine. In cases with heart failure the appropriate treatment 
by cardiac tonics should be administered. A few cases are on record in which 
immediate surgical aid has been available and the operation of embolectomy 
has been successful. 


COLLAPSE OF THE LUNGS 

In collapse of the lungs the alveoli are completely or partly devoid of 
air. The condition may be congenital, and due to non-expansion of the 
lung, when it is referred to as atelectasis. On the other hand, collapse may 
be the result of removal of the air from lung tissue previously expanded, 
when it is called apneumatosis or acquired collapse. The three terms — 
collapse, atelectasis and apneumatosis — are, however, used as synonyms 
by many writers. 


Atelectasis or Congenital Collapse 

iCtiology. — This condition occurs in still-born and in premature infanta, 
and probably persists to some degree for weeks or even months in weakly 
children. Jt may result from immaturity or from weakness of the inspiratory 
muscles, and from obstruction of the air passages by mucus and meconium. 
It may be a consequence of disease, such as congenital syphilis or lesions 
and developmental defects of the nervous system. 

Pathology. — Atelectasis is due to failure of the respiratory meebanism 
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to draw air into the alveoli and expand them, as occurs normally with the 
first few inspiratory efforts of the newborn infant. 

Atelectatic lungs are solid, airless and small. They are usually described 
as presenting appearances similar to those of adult liver as regards colour 
and consistence. In partial atelectasis the lung appears mottled, and small 
expanded areas of pinkish colour may project from the surface. The condi- 
tion is chiefly of medico-legal and pathological interest. 

Apneumatosis or Acquired Collapse 

Collapse of previously expanded lung may be active or passive, the former 
being due to active shrinking of the lung owing to defects in the inspiratory 
musculature, the latter to conditions disturbing the pressure relations within 
the thorax. 

1. Active Pulmonary Collapse. 

Synonyms. — Active Lobar Collapse ; Massive Collapse. 

.Etiology. — This condition was first described by William Pasteur in 1890 
in cases of diphtheria associated with paralysis of the diaphragm. In 1908 
he pointed out that it occurred also as a sequel of operations, especially 
of those upon the abdominal organs, less frequently of those upon the neck 
and pelvis. It is highly probable that many post-operative lung conditions 
formerly recorded as pneumonia were in reality due to active collapse. It 
may also follow after injuries, such as those resulting from falls from a 
bicycle or a horse. During the War of 1914-1918, when chest wounds were 
collected in special hospitals, it was found that massive collapse was not 
infrequently an important complication of penetrating and non-penetrating 
wounds of the chest. It was also noticed in some cases after severe wounds of 
the buttocks and pelvis. 

Pathology. — The mechanism by which deflation results is obscure, and 
is the subject of controversy. Pasteur regarded the condition in the diph- 
theritic cases as due to paralysis of the diaphragm through the phrenic nerves 
or their nuclei, and in the post-operative and traumatic cases as a consequence 
of reflex inhibition of this muscle. Briscoe, on experimental, pathological 
and clinical evidence discards Pasteur’s explanation. He maintains that the 
deflation is caused by an exaggeration of the normal phenomena of breathing 
in the supine position, in which he states that the crural poition of the dia- 
phragm alone contracts, the costal portion being in abeyance. In the supine 
position, with quiet breathing, deflation of the lower lobes occurs, and this 
is promoted by conditions of debility, toxaemia or operation. The clinical 
manifestations described by Pasteur are regarded by Briscoe as the result 
of superadded pleurisy, or of inflammation of the crura of the diaphragm. 

Boland and Sherct havejput forward the suggestion that massive collapse 
is due to obstruction of the bronchi, followed by removal of the air in the 
corresponding lung areas by absorption into the blood stream. The obstruc- 
tion is supposed to be due to increased secretion and the inhibition of the 
cough reflex. 

Post mortem, the lower lobe of one lung is usually found to be deflated and 
retracted towards the spine. Sometimes the whole of one lung may be 
affected, or both lower lobes. The collapsed area is bluish -red, firm, does 
not crepitate and sinks in water. Pleunsy or pneumonic changes may be 
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Been, and these are regarded by Pasteur as secondary to infection of the 
deflated lung, the resistance of which is lowered, and by Briscoe as the essential 
factor in the production of the symptoms. In massive collapse the heart 
and mediastinum are displaced towards the aflected aide, and the sound lung 
is often bulky and distended. 

Symptoms. — The symptoms commonly commence within 24 or 48 hours 
of the injury or operation, although they may rarely be delayed for 6 to 7 
days. The onset is generally sudden, with pain in the lower part of the thoraz 
or behind the sternum. Severe dyspnoea quickly follows, and the patient 
appears dusky, cyanosed and alarmingly ill. Cough, with viscid mucoid 
expectoration, generally develops in a few hours. The latter may become 
copious and muco-puiulent if pneumonic changes ensue. The pulse and 
respirations are markedly increased in rate, and the temperature not in- 
frequently rises to 103“ F, Occasionally the onset is more gradual with pain 
and cough, and in some cases of wounds it may give rise to few symptoms 
and be discovered only on routine examination. 

Examination of the chest shows diminished movement on the affected 
side, and often absence or reversal of epigastric excursion with respiration, 
whereas the movement on the other side may be exaggerated. In other 
respects the signs usually simulate those of lobar pneumonia. Over the 
collapsed lung the vocal fremitus is increased, the percussion note is dull, 
the breath-sounds are tubular, and bronchophony and whispering pectoriloquy 
are present ; but as a rule there are no adventitious sounds, although occasion- 
ally rhouchi and a few flne rales may be heard. In some cases the breath 
sounds are very weak or almost absent, and voice conduction is diminished. 
Over the healthy lung, loud and harsh breathing is audible. The displace- 
ment of the cardiac impulse towards the collapsed lung is a point of cardinal 
importance. It is noteworthy that in certain cases of gunshot wounds of 
the chest the collapse affects the contra-lateral lung. 

Complications and Sequelae. — ^Bronchitis, lobar pneumonia, or pleurisy 
may occur as compheations. There are usually no Bequel[B, except that 
pleural adhesions may occur. 

Course. — The course of the affection is rapid. After periods extending 
from 2 to 6 days the temperature falls to normal, the symptoms disappear, 
the lung quickly re-expands, the heart returns to its normal position, and 
there is complete recovery. 

Diagnosis. — The most important conditions from which this malady has 
to be distinguished are lobar pneumonia, pulmonary embolism, pneumothorax 
and pleural effusion. The position of the cardiac impulse is often the deciding 
factor : in collapse it is displaced towards the lung involved, in pleural 
effusion and pneumothorax it moves away from the affected side, whereas 
in lobar pneumonia there is usually no cardiac displacement, although there 
may be dilatation. Labial herpes and blood-stained expectoration are 
frequently seen in pneumonia, but not in collapse. When in right-sided 
collapse there is marked distension of the left lung with obliteration of the 
normal cardiac dullness, the signs superflcially resemble those of a left-sided 
pneumothorax ; but with careful examination no such error should be made. 
The distinction from pulmonary embolism may be difficult at flrst, but the 
localisation of the signs, and the blood-stained expectoration, may give useful 
indioationa. 
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Treatment. — Prophylactic. — The administration of morphine and 
atropine before the anoesthetiC) propping up of the patient in bed as soon as 
possible after it, and the insiLstence upon periodic deep breaths are useful 
measures in preventing the onset of lobar collapse. When the “ collapse 
attack ” develops oxygen should be administered and pain relieved by local 
applications, such as leeches or poultices, or by an injection of morphine, 
atropine and strychnine. Expectorants may be given if the cough is 
inefEective, and cardiac tonics, such as digitalis, strophanthus and caffeine 
if there is much cardiac embarrassment. Injections of strychnine or 
coraminc are useful if the patient is collapsed at the onset. Bronchoscopic 
aspiration has been recommended in cases of post-operative massive collapse. 

2. Passive Pulmonary Collapse. 

This form of collapse may affect the whole of one lung, or be confined to 
one lobe or to groups of lobules. 

Etiology. — Total collapse is generally the result of pleural effusion, 
empyema, pneumothorax or obstruction of a main bronchus. In a large 
effusion and in pneumothorax collapse is complete, unless the shrinkage is 
prevented by adhesions. In a smaller effusion, the process may be limited 
to the lower parts of the lung. Other causes of lobar or partial lobar collapse 
are conditions leading to complete obstruction of a main bronchial division, 
particularly new-growth, aneurysm or foreign bodj^. It also occurs in aged 
or bedridden patients, or in those with enfeebled inspiratory muscles, when 
prolonged fever has enforced a dorsal decubitus. Abdominal distension 
from tympanites or ascites can also cause collapse of the bases of the 
lungs. 

Lobular collapse results from any condition impeding the air entry to the 
smaller bronchi or bronchioles, such as bronchitis, broncho-pneumonia, 
pulmonary tuberculosis, whooping-cough and diphtheria. Obstruction of the 
naso-pharynx by enlarged tonsils and adenoids may cause partial collapse, 
especially in the upper lobes. 

Pathology. — The deflation of the lung area may be produced in three 
ways — (1) By complete obstruction to the air from blocking of a bronchus 
or bronchiole, the residual air being absorbed ; (2) by enfeeblement of the 
inspiratory mechanism similar to the process in active collapse ; and (3) 
by disturbance of the intrapleural pressure by fluid or air, the lung at first 
contracting in virtue of its elasticity until the intrapleural pressure becomes 
equal to that of the atmosphere, when any further accumulation of fluid or 
air causes positive pressure and compression of the collapsed lung. 

Post mortem, in complete or lobar collapse the appearances are similar 
to those in active collapse. In lobular collapse the deflated areas are con- 
tracted and depressed below the level of the healthy lung. They are dark 
red or slaty in colour, while the adjacent areas are pinkish and often emphy- 
sematous. The collapsed arfeas do not crepitate. 

Symptoms. — Total coUapse of the lung or of a lobe being usually a 
secondary process, the symptoms and signs are masked by those of the 
primary condition, such as pleural effusion, pneumothorax, growth or 
aneurysm. It can, however, usually be demonstrated by X-ray examina- 
tion, the collapsed lung being apparent as a fairly dense shadow lying along- 
side the vertebral bo^es. Not infrequently, however, in pleural effusion 
definite tubular breath sounds, with bronchophony and pectoriloquy, may 
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be audible in the relatively dull area above the level of the fluid posteriorly, 
and these signs are due to the collapsed lung. In aortic aneurysm, or less 
commonly in mediastinal, pulmonary and bronchial neoplasms, distinctive 
signs due to the local collapse may be apparent. These consist of slightly 
diminished movement of the corresponding part of the chest wall, with 
diminution of vocal fremitus and impairment of percussion note or actual 
dullness. Breath -sounds are weak, as a rule, but may be bronchial or tubular. 
Voice conduction is increased, and in incomplete collapse crepitations are 
often audible. The cardiac impulse may be displaced towards the affected 
side, but this is less apparent than in active collapse, and it is not infrequently 
displaced to the opposite side by the primary condition. Lobular collapse 
gives rise to no symptoms which can be differentiated from those of the 
condition inducing it. 

Complications and Course. — The lung usually re-expands wholly or in 
part when the condition causing collapse has been removed. Thus a lung 
that has been maintained continuously collapsed by artificial pneumothorax, 
with repeated refills for as long as 4 years or more, will re-oxpand when the 
gas in the pleural cavity is not replaced. In chronic effusion, or in large or 
neglected empyemata, re-expansion may be incomplete, and some falling 
in of the chest wall results. Fibroid changes may occur in lung tissue which 
has been long collapsed. 

Diagnosis. — This is frequently a matter of inference, owing to the 
nature of the primary disease. Valuable help may be afforded by X-ray 
examination. 

Treatment. — No special treatment apart from iAiat of the condition 
causing the collapse is required. If a pleural effusion is slow to absorb, the 
necessity for paracentesis or gas replacement, to avoid pleural thickening, 
may have to be considered. 


HEMOPTYSIS 

It should be recognised that heemoptysis is a symptom, not a disease. 
It is here considered separately because the accurate diagnosis of its origin 
is essential to its treatment, which differs widely in different conditions. 

Definition. — ^The term haemoptysis is arbitrarily restricted to the ex- 
pectoration of blood, entering the air passages from structures below the 
larynx or from the larynx itself. When the blood is derived from the 
naso- pharynx or mouth it is sometimes described as spurious haemoptysis. 

Etiology. — 1. Pulmonary tuberculosis is the commonest cause, the blood 
being derived from an aneurysm in a pulmonary cavity, or from ulceration 
of a small vessel, or congestive processes around the early lesions. 

2. Chronic venous congestion, particularly in mitral stenosis. These 
two conditions account for the majority of cases. 

3. Inflammatory and destructive diseases of the lungs, air passages or 
pleura, such as pneumonia, broncho-pneumonia, especially the influenzal 
variety, abscess, gangrene and bronchiectasis witn ulceration of the walls. 
A latent bronchiectasis without sputum may cause recurrent haemoptysis 
{forme hSmoptoiquc s^hs). Pneumokoniosis, streptotrichosis and ulceration 
of the larynx, trachea or bronchi from tuberculosis, gumma or new-growth 
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may also be associated with haemoptysis. Breaking down of a caseous^ or 
calcareous bronchial gland is a rare cause^ as also is rupture of an empyema 
through a bronchus. 

4. Infarction of the lung from embolic or thrombotic obstruction. 

5. New-growths of the lung, bronchi or mediastinal glands. 

6. An aortic aneurysm may cause haemoptysis by “ weeping ” through 
an eroded bronchus, or by direct rupture, the latter being of course immc- 
diitely fatal. 

7. Traumatic causes. — Injury may cause haemoptysis, by fractured ribs 
wounding the lung, by contusion and by breaking down of healed tuberculous 
lesions. Haemoptysis occurs frequently in wounds of the chest, both pene- 
trating and non-penetrating. A foreign body, such as a piece of shrapnel, 
may lie dormant for years, and then cause recurrent haemoptysis. 

8. Certain abnormal blood conditions, chiefly leukaemia, purpura, haemo- 
philia, scurvy, minor degrees of vitamin G deficiency and occasionally per- 
nicious anaemia. Haemoptysis occasionally occurs in the malignant specific 
fevers, especially small-pox and measles. 

9. Parasitic causes, such as pulmonary distomatosis and spirochootosis, 
are common in Asia but rare in Europe. Hydatid disease of the lung may 
cause repeated slight haemorrhages. 

10. Vicarious menstruation. — Some cases in women have been regarded 
as vicarious menstruation, and this view dates back to Hippocrates. It 
is probable, however, that most cases are to be explained as due to leakage 
from obscure pulmonary lesions. 

11. Haemoptysis occasionally occurs in apparently healthy persons. In 
some, with high systemic arterial tension, it is probable that the pulmonary 
arterial pressure is also raised, and the condition may be reganled iis analogous 
to the epistaxis which occurs more commonly in such patients. Sometimes 
the haemoptysis is due to leaking from an old arrested tuberculous lesion. 

12. Rupture of an hepatic abscess or hydatid cyst through the diaphragm 
into a bronchus is an occasional cause. 

Spurious haBmoptysis is usually due to staining of the saliva or the 
pharyngeal secretion with blood, generally derived from the gums, which 
are spongy and congested, often from early pyorrhoea. The condition is 
common in anaemic girls, and is, as a rule, observed in the morning. 
HiBmorrhage from an enlarged pharyngeal vein is often suggested as a 
cause, but is rarely seen. IlaBmorrhage after tooth extraction, and staining 
of the mucus expectorated after epistaxis, are other causes of spurious 
hasmoptysis. 

Pathology. — From the list of causes it might be inferred that the origin of 
the blood diflers in diflerent cases. It may come from the pulmonary or 
bronchial vessels in pulmonary tuberculosis and other lung or bronchial 
conditions, and also in chronic venous congestion or infarction. It may 
come from the thoracic aorta direct, or from some of its branches, in aneurysm 
and mediastinal new -growth, and from the hepatic vessels in abscess of the 
liver. In cases due to disease of the trachea and larynx it comes direct from 
the vessels supplying them. 

Post mortem, the larynx, trachea and bronchi may contain clots, or 
blood-stained froth and mucus, and their walls may be stained in places. 
Dark reddish areas of lobular distribution, due to inhaled blood, may be seen 
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in various parts of the lungs, particularly at the bases. Sometimes this 
may induce bronchitic changes, described as hsemoptoic bronchitis. Careful 
search in cases of profuse hiemoptysis will usually reveal the source of the 
haemorrhage, and in pulmonary tuberculosis this is generally a ruptured 
aneurysmal dilatation in a cavity or an ulcerated vessel. The aneurysm 
may be small and escape notice unless many cuts are made into the lung. 

Symptoms. — In haemoptysis, the patient often experiences a tickling in 
the throat, followed by a gush into the mouth with a salt taste, and on 
expectoration notices blood. The alarm and anxiety this occasions lead 
to restlessness and rapid action of the heart. If the bleeding is profuse, 
cough is frequent, and large clots, together with liquid alkaline blood, may 
be expectorated to the extent of 20 or 30 ounces in a few hours. The bleeding 
may cease temporarily, to recur at intervals for several days, until the patient 
becomes blanched, weak and syncopal, with rapid, weak pulse. In any 
profuse hasmoptysis, death may occur in a few minutes, either from asphyxia 
or syncope. In the former case, the blood, at first bright and arterial, is 
soon dark and frothed, while the patient becomes cyanosed and livid. In 
slighter degrees of haemoptysis there may be only streaks, small clots or 
liquid blood mixed with ordinary sputum. After the actual bleeding has 
ceased, the sputum may be blood-stained for some days, owing to the ex- 
pectoration of blood inhaled into other parts of the lungs. This can be 
recognised by its colour, which varies from dark red to brown, owing to 
the changes undergone by the blood pigment. 

Diagnosis. — This involves two problems — first the difierentiation from 
hinmatemcsis and spurious hremoptysis, and secondly the recognition of the 
cause of the haemorrhage. If the patient is seen at the time of the bleeding 
the first of these is easy. The nature of the blood, and its association with 
cough and possibly with pulmonary or cardiac signs, are conclusive. When the 
diagnosis has to be made upon the history given by the patient or by 
friends it may be difficult, especially in the absence of physical signs. 

In haBmal emesis there is frequently gastric pain and faintness before 
the vomiting, the blood is acid in reaction, dark in colour, even brown from 
acid hasmatin, and is sometimes mixed with food. The fact that in haemop- 
tysis blood may be swallowed and subsequently vomited increases the 
difficulty. Patients often give very dubious answers to questions as to 
whether the blood was coughed or vomited up. They should then bo 
questioned as to whether sputum was brought up on the following day, and, 
if BO, whether it was blood-stained. In cases of doubt the investigation of 
the pulmonary and abdominal physical signs, when the patient’s condition 
permits, may decide the diagnosis. 

The utmost caution should be exercised to exclude tuberculosis before 
making a diagnosis of “ spurious hgemoptysis.” Only when there are no 
pulmonary symptoms, signs or X-ray indications, and when some obvious 
cause, such as ansemia or pyorrhoea, is found, is it safe to do so. 

While distinguishing between the various causes of hsemoptysis it is 
well to regard and to treat it as due to pulmonary tuberculosis until some 
other cause is conclusively established. The sputum should be examined 
for tubercle bacilli on several occasions, the temperature recorded and the 
physical signs including X-ray appearances most carefully watched. 

The presence of a valvular lesion, especially mitral stenosis with signs of 
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pulmonary engorgement, may render the cause of heemoptysis chiar. When 
tuberculosis and cardiac disease can be excluded, a careful study of the 
history, the symptoms and signs, may throw light on the diagnosis or 
suggest some investigation which will serve to establish it, e.g, examination 
of the sputum for parasites and hydatid booklets, the cytologieal examination 
of the blood and an X-ray examination. 

In other cases, as in bronchiectasis, abscess or gangrene, the history, 
the physical signs and the nature of the sputum are often characteristic. 

In the latent or silent form of bronchiectasis (forme s6che), the condition 
may be revealed only by lipiodol injection. 

Bronchoscopy may be of great value in revealing the presence of adenoma 
or cart'inoma. 

Prognosis. — Apart from haemoptysis, which is rapidly fatal, due to 
aneurysm or pulmonary tuberculosis, the immediate prognosis in cases of 
pulmonary haiinorrhage is not unfavourable, even when it continues for 
days. The ultimate prognosis depends upon the cause. 

Treatment. — This is so entirely dependent upon the cause and origin 
of the bleeding that reference should be made to the corresponding diseases. 


EMPHYSEMA OF THE LUNGS 

Emphysema of the lungs, or alveolar-ectasis, is a condition of distension 
of the alveoli ; it is usually progre^ssive and is associated with definite changes 
in the inter-alveolar walls. The following varieties are generally recognised — 
(1) Large-lunged or hypertrophic ; (2) small-lunged or atrophic ; (3) com- 
pensatory ; (4) acute vesicular; and (51 acute interstitial emphysema. 
The last named condition has no relation to true emphysema except in name, 
but will be described in this group for conveniejice. 

1. LAROE-LaNGWD OR Hypertrophic Emphysema (Substantive or 
Idiopathic Emphysema) 

This is a chronic affection and is usually bilateral. 

Etiology . — Predisposing causes . — It may occur at any age, even in 
childhood, but is most frequently seen in middle and late adult life. It is 
commoner in men than in women, probably because they are more exposed 
to the conditions inducing it. Although not strictly hereditary, it often 
shows a familial incidence. Certain occupations are credited with being 
concerned in its production, notably those involving violent or prolonged 
muscular efort with closed or partially closed glottis, such as blowing wind 
instruments and lifting heavy weights. Dusty occupations also favour its 
onset by leading to bronchitis and cough. 

The common exciting cause seems to be the strain of prolonged and repeated 
cough, induced by chronic bronchitis, bronchiectasis, asthma, whooping- 
cough, cigarette smoke inhaling, and other causes of irritation of the upper 
air passages. 

Pathology. — Tlie pathogenesis of emphysema has been much debated 
and various explanations have been offered. (1) Primary degeneration 
theory. Villemin suggested that the essential lesion was a fatty degenera- 
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tion of the alveolar walls, while Oohuheim believed that there was a congenital 
defect of the elastic tissue of the lung. (2) The inspiratory theory, first 
suggested by Laennec and developed by Gairdner, postulates the force of 
inspiration as the distending agent. (3) The expiratory theory, first enunci- 
ated by Mendelssohn, was independently brought forward and cstablislied 
by Jenner, The distension of the alveoli is regarded as due to the efiect of 
forced expiration and cough. Jenner pointed out the special and early 
involvement of the apices, the anterior and lower margins of the lungs ; in 
other words, the parts least supported by the thoracic cage. (4) Freund 
regarded the changes in the lungs as secondary to calcification of the costal 
cartilages, the chest becoming fixed in the inspiratory position and the lung 
permanently expanded in consequence. The expiratory explanation is 
now generally accepted, and emphysema is regarded as the result of increased 
intra-alveolar tension, due to violent expiratory efforts, acting on walls 
weakened by congenital defects, by inflammatory processes or by toxic 
agents, such as alcohol (Nothnagel). 

The characteristic conformation of the chest is usually apparent (see 
Symptoms), the costal cartilages are often calcified, and on opening the 
thorax post mortem, the lungs bulge instead of retracting, so that the peri- 
cardium may be almost completely obscured. They are pale in colour, even 
in town -dwellers, a condition called albinism of the lung by Virchow. They 
are soft and pit on pressure, and, as described by Laennec, give the sensa- 
tion of a down pillow. The surface of the lung under the pleura shows a 
finely vesicular appearance, due to the distension of the alveoli, the vesicles 
often being nearly as large as pins’ heads. Not infrequently large bulla3 
or blister-like protuberances, varying in size from a pea to a Spanish olive, 
occasionally much larger, may be seen projecting from the surface, particu- 
larly at the apices and margins. These bullas when incised show fine fibrous 
bands crossing them, the remains of inter-alveolar walls and of atrophied 
blood vessels. It was formerly customary to refer to such cases as bullous 
or marginal emphysema and to describe those in which the dilatation is less 
obvious but more widely diffused as general emphysema ; but the conditions 
are so commonly associated together in varying degrees that little is gained 
by so doing. On section the lungs arc pale and dry, except at the bases, 
where there is frequently some oedema in advanced cases. The bronchi 
may show some general dilatation, although less commonly than might be 
expected from the close similarity of the causal factors of emphysema and 
bronchiectasis. When bronchitis coexists, muco-pus can be squeezed from 
the cross-sections of these tubes. As pointed out by Fowler, pleural adhesion 
is relatively uncommon. The infundibula and alveoli are dilated, and the 
inter-alveolar walls are thin and atrophic, oven disappearing wholly or in 
part. The distension and coalescenec of adjacent alveoli result in the forma- 
tion of bullse. The calibre of the pulmonary capillaries is diminislied by 
stretching of the alveolar walls, and where atrophy of the inter-alveolar 
septa occurs the capillaries are destroyed. These two processes result m a 
considerable diminution in the total aerating surface, and cause the dyspnoea 
and cyanosis characteristic of the disease. Moreover, tbe normal anasto- 
moses between the terminal bronchial and pulmonary capillaries increase 
considerably, and some of the blood in the latter may therefore fail to reach 
the alveoli and so escape aeration. Atrophic changes m the elastic tissue 
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have been described. In order to maintain the circulation through the 
diminished capillary area, the right ventricle hypertrophies and the resultant 
raised blood pressure sometimes induces atheroma of the pulmonary artery. 
Emphysema being a progressive lesion, and the defective aeration of the 
blood perhaps interfering with the nutrition of the heart muscle, cardiac 
failure eventually ensues, causing tricuspid regurgitation, engorgement of 
the right auricle, and the visceral effects of venous engorgement, such as 
“ nutmeg liver. Cabot states that true emphysema is often not found 
post mortem in cases so diagnosed during life, and prefers to designate the 
clinical entity here described as “ the Barrel Chest.” 

Symptoms. — Dyspnoea of varying degree is the most characteristic 
symptom. In uncomplicated cases of moderate extent it is only present 
on exertion, unless bronchitis coexists. In advanced emphysema, dyspnoea 
is marked and becomes extreme in the bronchitic or ” asthmatic ” attacks 
and in foggy weather. Cyanosis is common, and is to some extent a measure 
of the degree of emphysema. Varying degrees of polycythaemia may be 
observed. The patient may walk about with a more extreme degree of 
cyanosis than in any other condition except congenital heart disease. 
Clubbing of the fingers of moderate degree is common. Cough is usually 
due to the associated bronchitis, and is worse in the winter and in {oggy 
weather. It is frequent, noisy and often hacking and paroxysmal. Expec- 
toration is also the result of the bronchial catarrh, and varies from a few 
grey mucoid pellets to copious muco-pus. 

The chest is enlarged, particularly in the anterio-posterior diameter, 
the upper thoracic spine is rounded and kyphotic, the sternum protrudes 
forward, and the angle of Louis is prominent, the general effect being the 
so-called barrel-shaped chest. The ribs run forward more horizontally 
and the intercostal spaces are wider than normal, the chest being as a whole 
in the inspiratory position. The respiratory movements are much restricted, 
the patient elevating the rigid thorax with little expansion on taking a 
deep breath, so that the inspiratory increase at the level of the nipples may 
be only half to I inch, instead of the normal 2} to 3 for an adult. There 
is often fillin g and even bulging of the supra-clavicular hollow, while the 
neck appears short, the sternomastoids stand out, and the jugular veins 
are full. A zone of dilated venules, the “ emphysematous girdle,” is often 
present along the line of the costal attachment of the diaphragm, but is not 
pathognomonic. The cardiac impulse is not visible as a rule, and may only 
be felt with difficulty, but epigastric pulsation is usually apparent. Vocal 
fremitus is diminished, and the percussion note is hyper-resonant. The 
superficial cardiac dullness is greatly diminished or even absent, and the 
lower limit of pulmonary Resonance may extend to the costal margin, back 
and front, the hepatic dullness being encroached on or obliterated. 

It is said that in bullous emphysema the breath-sounds are harsh over 
the outer part of the upper lobes in front, and weak at the bases. In general 
emphysema the breath-sounds are weak everywhere, inspiration is short, 
and expiration is greatly prolonged. A loud rumbling, from contraction 
of the thoracic muscles, may entirely obscure the breath-sounds. A few 
fine bubbling rales may be heard at the bases or at the sternal margins. If 
bronchitis is present, scattered rhonchi may be audible. Vocal resonance is 
generally slightly diminished. The hearVsounds are weak and distant, 
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and in late stages a tricuspid systolic murmur may develoyj. The “ vital 
capacity ** of the lungs, measured by a spirometer, is often reduced to one- 
half or less. Examination by the X-rays shows increased extent, and undue 
transradiancy of the lung tissue. They show the diaphragm lower in position 
and flattened, and the costophrenic angle widened. The liver is sometimes 
palpable, possibly from downward displacement by the bulky lung, but 
more often from enlargement due to passive hyperfiemia. The spleen may 
also be depressed and enlarged. 

Complications. — Bronchitis is the commonest, and often constitutes a 
vicious circle. Asthmatic attacks, so-called “ bronchial asthma,** are common 
in later stages ; on the other hand, spasmodic asthma may be the cause of 
the emphysema. Pneumothorax and interstitial emphysema may occur 
from rupture of the bullse, although these accidents are surprisingly rare. 
Pulmonary tuberculosis is an occasional complication of emphysema, which, 
contrary to popular opinion, is not antagonistic to it, although it may mask 
and obscure the early stages. Right-sided cardiac failure, with its train of 
consecutive changes, is a late and often terminal complication. 

Course. — Emphysema is progressive, unless the cause is removed or the 
effects of the disease are mitigated by residence in a warm, dry climate, 
especially in the winter. Conversely, residence in unsuitable districts, per- 
sistence in detrimental employment, and repeated attacks of bronchitis 
accelerate its course. 

Diagnosis. — This is never difficult in advanced cases. The slighter 
degrees may be more diiflcult, and the diagnosis is then largely a matter of 
inference from the association of chronic cough and dyspnoea, with physical 
signs of hyper-resonance and prolonged expiration. 

Confusion may occasionally arise in regard to pneumothorax and pul- 
monary tuberculosis. Careful record of the symptoms and signs and the 
investigation of the sputum generally suffice to distinguish these conditions. 
In doubtful cases the X-rays may assist. 

Prognosis. — This depends upon the degree of emphysema and the cir- 
cumstances of the patient. If progressive, it exerts an increasingly crippling 
effect, and it certainly shortens life under urban conditions, A “ vital 
capacity ** of less than 50 per cent, of the normal is of serious import. The 
advent of severe bronchitis or of cardiac complications may affect the 
prognosis gravely. 

Treatment. — Emphysema may be arrested but cannot be cured. Atten- 
tion must be directed to prevention of the causes of chronic cough and increased 
intra-alveolar tension. In any person with hereditary tendency to emphysema 
or to winter cough, the questions of occupation and place of residence should 
bo carefully considered. When the disease is established, the patient, if in 
a position to afford it, should spend the winter in a warm, more equable 
climate, either abroad or at the south-west coast of England. 

Various attempts have been made to increase the respiratory ventilation 
of the lungs, e,g, by compression of the chest during expiration, by expiring 
into rarefied air, by breathing compressed air or by expiratory breathing 
exercises. The patient enters a special iron chamber fitted with a window, 
and the air pressure is raised during the course of half an hour to 1§ atmo- 
spheres. He remains at this pressure for an hour, and is then decompressed to 
normal during the nest half-hour. These baths may be given every other 
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day and gradually increased in duration and frequency. This treatment is 
often helpful in cases of emphysema associated with bronchial spasm or with 
bronchitis. Cases with marked arterial disease or with much rigidity of the 
chest-wall are unsuitable for this form of treatment. 

The diet should be simple and easily digestible, especially in the later 
stages. K there is spasmodic dyspnoea or asthma, no late meal should he 
permitted. Cod-liver oil or halibut liver oil in the winter seems to help some 
patients. Clothing should be warm, but the excess of under-garments, often 
worn in fear of chill, is harmful. 

Tn other respects treatment is largely symptomatic. In acute broncliitic 
attacks the measures to be adopted are in no way different from those in 
bronchitis uncomplicated by emphysema. In the more chronic bronchitis 
so commonly present in the winter, iodides with alkalis and balsamic ex- 
pectorants seem beneffcial. Terebene (min. 10) in emulsion or in capsule has 
been recommended. Counter-irritation to the chest by liniments, such as the 
lin. terebinthinsB aceticum, is often comforting to the patient, when cough is 
troublesome. When asthma or paroxysmal dyspnoea occurs, antispasmodic 
drugs and measures similar to those used in spasmodic asthma may be 
employed. When cardiac failure supervenes, the appropriate treatment 
must be vigorously applied. If there is marked cyanosis and venous engorge- 
ment, oxygen administration, venesection, leeching, purgative and diuretic 
drugs may be employed, and digitalis and other cardiac tonics administered. 
American authorities have suggested the use of an abdominal belt to 
increase the intra-abdominal pressure and raise the diaphragm. 

2. Small-Lunged Emphysema (Atbophio or Senile Emphysema) 

./Etiology. — This condition occurs in old age and forms part of the general 
atrophy of the tissues. 

Pathology. — The alveolar walls become thinned and disappear, so that 
adjacent alveoli coalesce. The condition is primarily atrophic, and therefore 
differs from true emphysema, although the result is to produce a diminished 
area for aeration. Post mortem the lungs are small and do not bulge or 
obscure the pericardium. They are often deeply pigmented, and are more 
spongy than normal, but although bullae occur they are small. On section 
the lung tissue is bloodless and friable. The bronchi may be slightly dilated 
and show catarrhal changes. 

Symptoms. — These are slight and are masked by the enfeeblement due 
to the general atrophy and debility. There is shortness of breath only on 
exertion, or on exacerbation of the chronic bronchitis which is frequently 
present. The chest is sm|ll, flat and thinly covered, the movements are 
poor and there is elevation of the chest as a whole, with poor expansion. 
Kountz and Alexander maintain that there is very little diminution in vital 
capacity, that the movements of the diaphragm are increased and that the 
intervertebral discs are abnormal. There is little cyanosis, and no clubbing. 
The vocal fremitus is unaltered or slightly diminished. The percussion note 
is hyper-resonant, but there is no encroachment on the cardiac and hepatic 
areas of dullness. Breath-sounds are weak, and there is but little prolonga- 
tion of expiration. Rhonchi and rales may be heard, especially if bronchitis 
is present, or if the heart is failing. 
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Diagnosis. — The condition ia generally so obvious that no difficulty 
arises. 

Treatment. — This is chiefly a matter of careful regimen and diet, with 
treatment of coexisting bronchitis or cardiac failure. 


3. Compensatory Emphysema (Localised or Secondary Emphysema) 

^Etiology. — Localised emphysema is a sequel to some process inducing 
collapse, contraction or destruction of areas of lung tissue. It may be lobular 
in distribution in bronchitis, broncho-pneumonia, tuberculosis and diphtheria. 
It may aflect one or more lobes, or the whole of one lung, especially in cases 
of fibrosis following tuberculosis, pneumonia, chronic pleural effusion and 
empyema. 

Pathology. — It is generally conceded that the inspiratory theory of 
Laennec and Gairdner satisfactorily explains the genesis of this condition. 
When shrinkage of an area of lung occurs, the chest wall may fall in, if there 
is pleural adhesion, but otherwise inspiration tends to expand the normal 
parts of the lungs. None the less, it must be admitted that the expiratory 
strain of cough may assist in its production. 

Although it may be compensatory and physiological at its inception, it 
is doubtful whether a true hypertrophy takes place after adolescence. In 
any case it soon leads to atrophy of the alveolar walls, as in true emphysema, 
and thus becomes pathological and harmful. Post mortem the condition 
may be found in an upper lobe around contracted scarred lung tissue, or in a 
lower lobe when the upper lobe is contracted or disorganised. In cases where 
one lung is fibroid and contracted, compensatory emphysema may be found 
throughout the sound lung. The resulting adaptations caused by enlarge- 
ment of one part and shrinking of another may produce some striking dis- 
placements, the lower lobe extending upwards nearly to the clavicle, or the 
anterior margin of the sound lung crossing the mid line. The general 
appearances are closely similar to those of ordinary emphysema, except 
that bullfB do not occur, at any rate until the process is advanced and definitely 
pathological. 

Symptoms. — This condition docs not produce symptoms that can be 
differentiated from those of the primary disease. When it affects a lobe or 
the whole of one lung, there is hyper-resonance over the area involved, which 
often contrasts strikingly with the dullness due to the primary lesion. The 
hyper-resonance may extend across the sternum and even for an inch or more 
beyond it. The heart is displaced towards the side where fibrosis is in pro- 
gress. Vocal fremitus and vocal resonance are little altered, but may be 
increased at first and subsequently diminished. In the early stages, when there 
is alveolar dilatation without degenerative mural changes, the breath-sounds 
are exaggerated, harsh or puerile, but when such processes develop, they 
become weak and there are indications of dyspnena and cyanosis on 
exertion. 

Diagnosis. — This is easy, owing to the difference between the diseased 
and “ compensatory areas, and to the indications of contraction and dis- 
placement. 

Treatment. — No special treatment apart from that of the primary condi- 
tion is required. 
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4. Acute Vesicular Emphysema 

Although custom has included this condition with emphysema^ it is in 
reality only a temporary acute distension of the alveoli resulting from any 
condition causing widespread obstruction of the smaller bronchi. It is 
sometimes observed after death in cases of acute bronchitis, whooping-cough 
or asphyxia and in anaphylactic shock, and its existence may be inferred in 
severe asthma. Post mortem the lungs are bulky and the alveoli distended. 

The symptoms are dependent upon the primary condition, although 
dyspneea is invariably present. The chest is found to be fully expanded, the 
vocal fremitus is diminished, the percussion note is hyper-resonant, and the 
breath-sounds vary with the condition inducing it. 

5. Acute Interstitial Emphysema 

In acute interstitial emphysema air is present in the stroma of the lungs, 
and in the subpleural connective tissues. It may follow external trauma, 
such as fractured ribs, or wounds penetrating tlie lungs. The alveoli may 
rupture with violent expiratory efforts, as occur in whooping-cough or 
influenzal broncho-pneumonia. It may occur in diphtheria. The air some- 
times tracks along the pulmonary roots to the mediastinum, and appealing 
in the neck or on the chest-wall gives rise to surgical emphysema. 

Post mortem, subpleural bullae may be seen rontaining air, and on section 
of the lung minute air bubbles may be found in the inter-alveolar connective 
tissue. A diagnosis Ciannot be made unless the physical signs of surgical 
emphysema are present. The air is usually completely absorbed, and a 
perfect recovery takes place. No special treatment is required beyond keep- 
ing the patient at rest, and giving sedative drugs to allay cough. 


ABSCESS OF THE LUNG 

Definition. — Abscess of the lung includes any circumscribed collection 
of pus formed in the lung tissue, but softened tuberculous areas and bronchi - 
ectatic accumulations are usually excluded. 

etiology. — Predisposing causes. — These include any diseases producing 
general cachexia or malnutrition, notably diabetes and chronic alcoholism, 
also any conditions leading to diminished resistance locally in the lung, such 
as injury, disease or exposure. 

Exciting causes. — These are pyogenic organisms, which reach the lung by 
inhalation, by extension from adjacent suppurative processes, or by the 
blood stream, either directly or in septic emboli. The common organisms 
found are streptococci, staphylococci, the pneumococcus, Friedlander's 
pneumo-bacillus. Bacillus welchii and the Bacillus coli — sometimes acting in 
conjunction with putrefactive bacteria. Spirochsetes, Bacillus fusiformis, 
treponemata and anaerobic organisms are often present, especially after 
rupture has occurred. Pulmonary abscess may form under the following 
conditions : 

(1) After inhalation of foreign material into a bronchus. This may be a 
foreign body, or may occur in association with septic conditions in the nose, 
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nasopharynx and larynx, or during and after operations in these regions. 
These are referred to as inhalation abscesses, though some post-operative 
cases are regarded as due to emboUsm and not to inhalation. (2) As a 
result of lobar or lobular pneumonia, especially after the deglutition and 
aspiration varieties of the latter. Such abscesses are sometimes called meta- 
pneumonic. (3) Embolic causes — in pysemia, or following on septic pul- 
monary emboli due to right-sided septic endocarditis, or derived from distant 
septic processes, such as otitis media, and infective thrombo-phlebitis. 
Amoebic abscess occurs occasionally after dysentery, and pulmonary abscess 
may be found as a rare complication of enteric fever. (4) From infection 
of the lung tissue due to spread from adjacent disease. This may occur 
in bronchiectasis, in ulcerating new growths of the lung, bronchi, oesophagus 
or mediastinal glands, in caries of the vertebrae or ribs, and in suppurating 
mediastinal glands. Rupture of an empyema, of a subphrenic abscess, of 
a liver abscess, or of infected hydatid cysts of the lung or liver may also 
lead to pulmonary suppuration. Ten per cent, of cases of abscess are due 
to new growths. (5) As a sequel of perforating chest wounds, or of fractured 
ribs piercing the lung. 

Pathology. — Abscess of the lung is generally single and ho&ic when con- 
sequent on pneumonia, whereas embolic abscesses are often small and multiple 
and may be found in any part of the lung. Abscesses due to extension from 
adjacent disease are generally solitary, and are often large and irregular. 
The walls of acute abscesses are generally formed of congested and oedematous 
lung tissue, or of a zone of unresolved pneumonia. Since acute abscesses 
commonly rupture quickly into a bronchus, a fibrous capsule is unusual, but 
in chronic abscess there is often considerable fibroid change in the neighbour- 
ing lung tissue. The pleura may become involved over superficial abscesses, 
leading to empyema, or to pyo-pneumothorax if rupture follows. 

Symptoms. — Abscess may develop insidiously, with comparatively slight 
symptoms. More commonly they are an intensification of those due to the 
primary or antecedent condition. The patient often appears seriously ill, 
the fever becomes of septic type, remittent or intermittent in character, and 
of a high range. Rigors and sweating are common. The pulmonary symptoms 
at first may be only slight cough with scanty muco-purulent expectoration. 
Dyspnoea may be present and pain of acute character develops if the pleura 
is involved. Haemoptysis occurs in 70 per cent, of cases of abscess. A con- 
siderable leuoocytosis, up to 20,000 or 30,000 may be found, and occasionally 
the breath may bo offensive, even before rupture into a bronchus occurs, 
followed by the sudden expectoration of a large quantity of pus. The pus is 
sometimes unpleasant or offensive-smelling, but has not the extreme fetor 
of gangrene. Microscopical investigation will demonstrate the presence of 
pulmonary debris, especially elastic tissue, together with pus cells and micro- 
organisms. After the expectoration of the pu.s, the temperature usually falls 
and the general condition of the patient is much improved, though cough and 
expectoration persist. In chronic cases after rupture the temperature may 
become irregular and periodic, a few days of normal temperature being followed 
by a period of fever and later by increased expectoration. The physical 
signs in a deep-seated or small abscess are often inconspicuous, and comprise 
slight dullness over a small area, weak breath-sounds and possibly a few r&les 
in the surrounding infiltrated or oedematous lung tissue. With a large or a 
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superficial abscess, the signs before rupture may be those of consolidated or 
collapsed lung. After evacuation occurs, the characteristic signs of excava- 
tion usually develop at once. In multiple embolic abscesses the signs are 
usually those of disseminated broncho-pneumonia. 

Complications and Sequelae. — The commonest complication is dry. 
pleurisy. This may progress to empyema, or to pyo-pneumothorax, if 
rupture into the pleura occurs. In some cases mediastinitis or pericarditis 
may develop. Gangrene is described, but is a rare sequel. Metastatic 
abscesses may be produced in other parts of the body, especially in the brain, 
and meningitis is a rare and serious complication. The most important 
sequelae are fibrosis of the lung, with bronchiectasis, pleural adhesion, and 
rarely indurative mediastinitis. 

Diagnosis. — This is difficult before rupture, but abscess may be suspected 
from the gravity of the symptoms in relation to the history and signs, especially 
if leucoc 3 dosis and fetor of the breath are present. X-ray examination may 
be helpful, by demonstrating a localised shadow before rupture, and excava- 
tion afterwards, and also by establishing the situation of the abscess. A fluid 
level can often be seen in films taken in the erect position. The sudden 
expectoration of pus, followed by retrogression of symptoms and signs of 
excavation is very suggestive of abscess. After rupture has occurred the 
differential diagnosis has to be considered from : , 

1. Interlobar empyema. — This may be very difficult or even impossible. 
In this condition the signs arc generally most marked in the region of an 
interlobar septum, there may be some cardiac displacement, and the sputum, 
though purulent, does not contain elastic tissue. 

2. Bronchiectasis. — The history, the characteristic cough and sputum, 
and the variation of the physical signs with the stale of the cavity usually 
suffice to distinguish this condition. An X-ray examination after lipiodol or 
neo-hydiiol will distinguish in doubtful cases, since they do not as a rule 
enter the abscess cavity and the appearances in bronchiectasis are char- 
acteristic. 

3. Gangrene of the lung. — The distinction is not always easy in acute 
abscess, since the two processes are closely related. The extreme gravity of 
the patient’s general condition and the horrible fetor of the breath and sputum 
are the most characteristic features of gangrene. 

4. Tuberculous excavation. — The history, the distribution of the signs, and 
the characters of the sputum, including the pre.sence of tubercle bacilli, are the 
distinguishing indications. 

6. Purulent bronchitis. — The history, the widespread physical signs, and 
the absence of elastic tissue from the sputum usually serve to establish the 
diagnosis, and lipiodol or neo-hydriol investigations may be helpful. 

In multiple or pysemic ^bscesses, it is often impossible to recognise the 
condition, though it may be suspected from the severity of the symptoms 
and signs. In any doubtful case an X-ray examination or tomography 
should be carried out, if the condition of the patient permits. The possibility 
of malignant growth as a cause of abscess should be borne in mind and, when 
nccesssary, bronchoscopy as well as lipiodol investigation carried out. Ex- 
ploratory puncture as a means of diagnosis is dangerous and should be 
avoided. 

Prognosis. — The prognosis, though grave in many cases, is better than 
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might be anticipated. Many of those in which rupture into a bronchus occurs 
recover. Death is inevitable in the pysemic cases. 

Treatment. — (1) Medical, — In acute abscesses medical measures should 
be employed, since in a considerable proportion of cases, recovery may occur 
after rupture, especially when the abscess is in the upper lobe. Before 
rupture the treatment should be similar to that for acute pneumonia. After 
rupture, evacuation should be promoted by “ tipping,” or postural drainage. 
The Nelson bed is of great value in this connection when the relation of the 
abscess to the nearest patent bronchus has been determined by X-ray examina- 
tion. Expectorant drugs and antiseptics, such as creosote, should be em- 
ployed. Antiseptic inhalations may also be used on a Burney-Yeo mask, as 
for bronchiectasis, or creosote vapour baths may be given. In like manner 
intratracheal injections of menthol, guaiacol and olive oil have been employed 
with benefit. In cases with spirochostes, treponemata and anaerobic organisms 
in the sputum, intravenous injections of salvarsan or nco-arsphenamine may 
be administered with benefit. 

(2) Surgical. — If spontaneous rupture does not occur after the abscess 
has become localised and encapsulated, operation is indicated in order to 
prevent the walls becoming thick. Repeated bronchoscopic aspiration is 
sometimes employed after rupture, and at times gives satisfactory results. 
If, after rupture, there is not satisfactory progress towards cure within 6 weeks, 
chnically and radiologically, surgical treatment should be considered. Thor- 
acotomy and open drainage is the operation generally employed. This is 
now usually carried out in two stages : (a) a preliminary exposure of the 
pleura by rib resection and packing with gauze, to ensure adhesion of the 
pleura ; (6) some days later the abscess is opened along the course of an 
exploring needle. Artificial pneumothorax has been recommended, especially 
in deep or centrally placed abscesses. There is a risk of rupture into the 
pleura, more particularly when re-expansion of the lung is permitted. For 
this reason, this form of treatment is rarely advisable. Phrenic evulsion 
may aid in the evacuation of a chronic abscess, cither alone or after thoraco- 
tomy. Pneumolysis, lobectomy, and thoracoplasty are also used in the treat- 
ment of chronic abscess. Lobectomy seems Likely to be the most satisfactory 
in chronic cases in which it is practicable. 


GANGRENE OF THE LUNG 

In this condition localised or diffuse areas of lung tissue undergo putre- 
factive necrosis. 

iEtiology. — Predisposing causes. — These include old age, over-indulgence 
in alcohol, general debility, diabetes and insanity. In certain rare cases, 
especially after broncho-pneumonia complicating measles, gangrene of the 
lung is met with in children. 

Exciting causes and associated conditions. — These are, in the main, identical 
with those of pulmonary abscess (see p. 1 183). In addition, the pressure of 
aneurysm or of new- growth on branches of the pulmonary artery may lead to 
gangrene. The causal organisms are also very similar to those found in 
abscess of the lungs, and include staphylococci, streptococci, sarcinee, the 
Micrococcus tetragenus, the Bacillus coli communis, the B. pyccyaneus, the 
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B. fusiformis with its associated spirochfote, and various anaerobes. In 
some instances acid-fast bacilli, classed as streptothriceee, occur. Some of 
these organisms 3deld putrefactive products, with the liberation of phenol, 
indole and skatolc compounds in the lung. 

Pathology. — It is not quite clear what are the factors determining 
whether abscess or gangrene occurs in an infected area of lung. Doubtless 
the general resistance of the body, the degree of local vascular disturbance, 
and the virulence of the infecting organisms all play their part. Laennec 
first described the two varieties of gangrene, the circumscribed and the 
spreading or diffuse. Around the former there arc indications of a line of 
demarcation, formed by congested lung tissue, which may present the appear- 
ance of red hepatisation. The surrounding lung tissue is invariably some- 
what oedematous. The gangrenous area is soft and pulpy, and its colour 
varies from reddish-brown to greenish- black. As the necrosis advances, 
putrefactive liquefaction occurs, with the formation of a horribly reeking 
fluid, containing shreds and masses of necrotic lung tissue. When this is 
discharged, excavation results, and isolated vessels may bo seen running 
across the resulting cavity, the walls of which are rough and covered with 
fetid pus. The diffuse variety of gangrene is less common ; there is no 
attempt at a zone of demarcation, and the whole of a lobe or of one lung 
may be affected. In both forms, the overlying pleura is intensely inflamed, 
and empyema or pyo-pneumothorax may be produced. 

Symptoms. — These arc similar to those occurring in abscess of the lung, 
but are more acute. The patient is desperately ill, rigors are more common 
and sweating is more profuse. The breath has a peculiar fetor, which, on 
account of fhe presence of the skatole group of putrefactive products in the 
gangrenous lung, has an almost fsecal odour. The sputum is intensely 
offensive, and on standing separates into three layers, similar to those of the 
expectoration in cases of bronchiectasis. Elastic tissue is usually present, 
but it may imdcrgo rapid disintegration. Haemoptysis is not infrequent 
and may prove fatal. In rare cases gangrene is not accompanied by fetid 
expectoration, especially when developing in the insane, in young children, 
and in diabetics, or after pulmonary embolism. The physical signs closely 
resemble those present in cases of pulmonary abscess, and are those of con- 
solidation before liquefaction occurs, and of excavation afterwards. The 
signs of the antecedent condition such as bronchiectasis, aneurysm, or 
malignant disease may also bo present. 

Complications and Sequelae. — These are similar to those met with in 
pulmonary abscess, but owing to the rapid course and greater fatality of 
gangrene, they are not so common. Cerebral abscess may occur. 

Course. — The course is usually rapid, unless the diseased area is small 
and circumscribed. In rare cases of localised gangrene of small extent, 
resolution and subsequent fibrosis occur. 

Diagnosis. — The differential diagnosis is as for pulmonary abscess, the 
distinguishing features being the exticmely critical condition of the patient 
and the revolting fetor of the breath and expectoration. X-ray examina- 
tion may give great assistance . if the patient’s condition permits it to be 
made. 

Prognosis. — This is always extremely grave, though a few cases of 

localised gangrene recover spontaneously. The prognosis is improved by 
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early operation in suitable cases. The outlook is said to be worse if the 
condition is apical, and difEuse gangrene is invariably fatal. 

Treatment. — Operation is indicated when the general condition of the 
patient permits, if the gangrenous area can be localised by physical signs 
or X-ray examination. Exploratory puncture should not be carried out. 
The other operative procedures are similar to those for abscess of the lung. 
Operation is contra-indicated in cases of difEuse gangrene. The medical 
treatment is in all respects similar to that for pulmonary abscess. Injections 
of neo-arsphenamine, in doses of 0-3 g., have given good results, especially 
in cases due to fuso-spirochastosis. 


PULMONARY FIBROSIS 

Synonyms. — Fibroid Disease of the Lung; Chronic Interstitial Pneu- 
monia ; Cirrhosis of the Lung. 

Definition. — Pulmonary fibrosis is a late sequel of many acute and 
chronic inflammatory or irritative processes afEecting the bronchi, lungs 
and pleura3. It is therefore rather of pathological than of clinical interest, 
and in no sense constitutes a separate disease, although the end-results 
are remarkably similar in different forms. It is described here partly in 
deference to tradition, and partly to point out the methods of diagnosis 
between the various causes producing such strikingly similar effects. 

iEtiology. — (1) The commonest cause is pulmonary tuberculosis, particu- 
larly the fibroid and fibro-caseous varieties. (2) The group of pneumo- 
konioses contributes a considerable number of cases, and possibly some 
varieties of gas poisoning may induce fibroid changes. (3) Broncho- 
pneumonic processes, particularly the forms associated with measles and 
whooping-cough, may be followed by widespread fibrosis, especially in 
children. (4) Although fibroid induration is commonly described as a sequel 
of lobar pneumonia, this disease is one of the rarer causes. (5) Localised 
fibrosis may occur around any circumscribed pulmonary or bronchial lesion, 
such as that produced by syphilis, leprosy, glanders or streptotrichosis. 
Similarly it occurs about infarcts, pulmonary abscesses and parasitic cysts. 
(6) Chronic venous congestion, if prolonged, leads to fibroid change, which 
i 9 referred to as “ brown induration.” This is usually of moderate degree 
and does not afi'ect the clinical manifestations. (7) Chronic pleural afiec- 
tions, particularly those leading to adhesions or causing pulmonary collapse, 
may induce fibroid changes within the lung, and these forms are described 
as “ pleurogenous cirrhosis.” (8) Any condition causing obstruction of a 
bronchus and leading either to collapse or to bronchiectasis may, if long 
continued, cause fibrosis of the corresponding lung area. Among such 
may be mentioned inhaled foreign body, new-growth, cicatricial contraction 
and thoracic aneurysm. 

Pathology, — The fibroid overgrowth may be : (1) Massive or lobar ; 
(2) localised or insular ; (3) peribronchial ; and (4) reticular. 

Any part of the connective tissue framework of the lungs and bronchi 
may coiitribute to the fibrosis. In the massive form, which generally affects 
the whole or tbe major part of a lobe or even of one lung, the appearances 
in cases due to tuberculosis differ from those due to other causes. In the 
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tuberculous variety the primary distribution is usually apical, and evidence 
of other tuberculous processes may be apparent in the form of large or small 
dried-up cavities, inspissated caseous material or calcareous masses enclosed 
in fibrous strands. In non-tuberculous processes, the early localisation is 
commonly basic, and although the primary cause may be obvious in the 
form of bronchial obstruction or some pleural condition, this is not always 
the case. On the other hand, non-tuberculous processes may involve the 
upper lobe primarily and fibroid tuberculosis may fall with special stress 
upon the lower lobe. In both forms of fibrosis, bronchiectasis may result, 
although this is more common in the non-tuberculous cases. Apart from 
the special tuberculous lesions, the end results are very similar in both forms. 
The afiected area of the lung is shrunken and often devoid of air except for 
that in' the bronchi and in the cavities. It is dark in colour, very firm and 
hard. On section it presents a mottled appearance owing to the strands of 
blue- grey fibrous tissue traversing it, contrasting with the pigmented, con- 
densed, airless lung tissue. The fibroid area may be honeycombed by 
cavities or may present one large excavation, due either to tuberculous 
cavitation or to bronchiectatic dilatation. There is nearly always thickening 
and adhesion of the pleura. The contraction of the abnormal fibrous tissue 
leads to marked displacement of the heart and mediastinum. 

The localised form is commonly due to healed tuberculous processes at 
an apex. There may be simple puckering with or without pleural thickening 
and adhesion, or a dense mass enclosing dried-up caseous matter or cal- 
careous spicules. In bronchitic or broncho-pncumonic processes a patchy 
fibrosis may occur, described as insular fibrosis by Fowler. 

Reticular fibrosis is a rare condition in which the fibrous tissue in the 
interlobular septa seems to become increased as well as that around the 
bronchi. It is at present only of pathological interest. 

Symptoms. — The symptoms of pulmonary fibrosis arc, in the main, 
expectoration and dyspnoea together with those of the primary affection. 
In the non-tuberculous cases, bronchiectasis is so frequently associated 
that the symptoms and signs found are practically those of this condition. 
Even in tuberculous cases, some degree of bronchial dilatation is the rule, 
although the sputum is rarely offensive. The cough is generally periodic 
and associated with change of posture. The expectoration is abundant, 
and if bronchiectasis is present, it has the usual characteristic features. 
The dyspnoea is proportional to the extent of lung involved. It may 
be extreme in the later stages, when the heart becomes embarrassed 
and begins to fail. Fever is usually absent, except when complications 
occur. 

The patients are generally spare, although nutrition may sometimes 
be well maintained until Is^^e- They may show signs of deficient aeration 
in duskiness, cyanosis and congested cheeks. Polycythaemia of some degree 
is the rule. Clubbing of the fingers is almost constant. Evidence of con- 
traction is generally forthcoming in the flattening and retraction of the 
affected side, with the dropped shoulder and compensatory spinal curvature. 
Movement is greatly restricted, contrasting with the increased expansion 
of the other side. The cardiac impulse is sometimes much displaced, 
especially in left-sided cases, when it may be in the left posterior axillary 
line or even under the angle of the scapula. In right-sided cases, it is drawn 
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to the right of the sternum, even sometimes under or outside the right 
nipple. Vocal fremitus is usually diminished and percussion gives dullness 
of varying degree over the fibroid area, while the unaffected parts may be 
hyper-resonant from “ comjiensatory ” emphysema. The diaphragm may 
be drawn up, and the liver or stomach correspondingly displaced. The 
breath-sounds are often weak or inaudible unless there is bronchiectasis 
or cavitation, when the characteristic signs of these conditions can be 
recognised. The vocal resonance is diminished if there is much pleural 
thickening, increased if cavities are present. Adventitious sounds may 
be entirely absent, and when present vary from rhonchi and bubbling rales 
to coarse metallic rales, according to the presence or absence of excavation. 
X-ray examination gives useful confirmation, showing displacement, excava- 
tion and pleural thickening. 

Course. — The course is invariably chronic, and may extend to years, 
even ten or twenty. 

Diagnosis. — The diagnosis is usually easy. The evidence of contraction 
and of mediastinal displacement towards the affected side, especially if 
signs of cavitation are also present, is highly suggestive. In the absence 
of the cavitation some difficulty may arise in regard to chronic pleural effusion 
or empyema. In the earlier stages the contra-lateral displacement of the 
cardiac impulse should prevent any mistake, but where partial absorption 
has occurred, this may be very slight or absent, fn such cases an exploratory 
puncture or an X-ray examination may be helpful. 

When the diagnosis of pulmonary fibrosis has been made, the differ- 
entiation of the cause is an essential to prognosis and treatment. If the 
condition is apical, there is a presumption in favour of tuberculosis ; if basic, 
some other cause is more probable. Kepeated examinations of the sputum 
should be made for tubercle bacilli, and if these prove negative, X-ray 
examination may reveal some cause such as new-growth, aneurysm or even 
foreign body. In some cases a careful consideration of the history may 
afford a clue to the diagnosis. 

Prognosis and Treatment. — These depend upon the primary condition, 
but in most cases the latter is mainly symptomatic. 


PNEUMOKONIOSIS 

Synonyms. — Pneumonokoniosis ; Dust Disease of the Lung. 

Definition. — Pneumokoniosis comprises all the pathological changes 
induced in the bronchi, lung and pleura3 by the inhalation of dust 
particles. 

i£tiology . — Predisposing causes . — Pneumokoniosis is one of the occupa- 
tional diseases. It is practically limited to men, and usually develops 
between the ages of 25 and 40. Defective ventilation, bad hygienic con- 
ditions and alcoholism promote its incidence. 

Exciting causes . — Varipus forms of dust, both inorganic and organic, 
serve to produce pneumokoniosis, and in general the harder and more gritty 
the particles, the more marked are the changes induced. Organic forms of 
dust lead especially to bronchitic changes, the inorganic forms to pulmonary 
hbrosis. 

38 
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The following varieties are recognised : 

1. Anthracosis from coal dust (coal-miners’ phthisis). 

2. Siderosis (silico-siderosia), from the inhalation of fine particles in tin, 
copper, lead and iron miners, and in grinders of steel goods (grinders’ rot). 

3. Silicosis or chalicosis, met with in workers in quartz, gannister and 
slate quarries, also in potters (quarts-miners’ phthisis, and potters’ asthma). 
Gold-miners’ phthisis, the most serious form of pneumokoniosis, and especially 
prevalent in the South African gold mines, is due to the fine dust caused 
by the rock drills. 

4. Byssinosisj a rare variety, is met with in cotton workers, felt-hat 
makers, and the employees in shoddy mills. 

5. Asbestosis . — A condition found occasionally in those working in the 
manufacture of asbestos articles. Asbestos is composed of compound 
silicates of iron and magnesium. 

Pathology. — The lungs of persons living under rural conditions are 
practically free from deposited pigment. A certain amount of carbon 
is invariably present in the lungs of town-dwellers, giving them a dark- 
grey mottled appearance, but producing no pulmonary fibrosis. In 
coal-miners this occurs to such an extent that the lungs are black 
(anthracosis), although even here little fibrosis occurs, except in ^miners 
of hard coal or anthracite. In siderosis and silicosis, fine sharp particles 
of metallic oxides or silica arc deposited in the lung tissue. According to 
Stewart, siderosis is in effect silico-sidcrosis, the damaging agent being silica 
inhaled at the same time. In asbestosis, curious irregular discoid structures 
of golden yellow colour and containing iron, now called “ asbestosis bodies,” 
are found in the lungs and in the sputum. There is also much fibrosis in 
pneumokoniosis, and tuberculosis is liable to be a later development. 

It is generally accepted that these particles are conveyed to the bronchi 
and alveoli by inhalation. In normal breathing, most of the coarse particles 
are detained in the nose, and are discharged with the nasal mucus, whereas 
in mouth-breathers they readily gain access to the trachea and bronchi. 
Even then, the coarser particles may be discharged, in the expectoration 
through the agency of the ciliated epithelium, but, owing to the catarrhal 
processes induced by the irritation of the inhaled dust, this epithelium may 
be desquamated and the absorption of the particles is promoted. As a further 
consequence of this initial bronchitis, the finer particles may reach the alveoli, 
and passing between the epithelial cells, gain access to the tissue spaces, 
or in some cases they may be taken up into special “ dust cells.” In silicosis, 
particles of crystalline silica become deposited in the connective tissue, and 
chronic peribronchial and perialveolar fibrosis develops. The bronchial 
glands also become enlarged by the deposition of similar particles conveyed 
by the lymphatics. Other changes more or less constantly present arc 
emphysema, pleural adhesion and bronchiectasis. 

The relationship to tuberculosis has been much debated. It is now estab- 
lished that pneumokoniosis is non-tuberculous in origin, and that it may 
remain so throughout its course. On the other hand, certain forms un- 
doubtedly favour the development of tuberculosis. In England and Wales 
coal-miners suffer less from tuberculosis than do all other males. On the 
other hand, gold-miners are extremely liable to it. It would appear that 
the determining factor is the presence of particles of silica. Silicates, as 
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in clay, do not induce tuberculosis. Workers in freestone develop this 
disease, limestone workers do not. Slate quarries do not acquire tuber- 
culosis very readily, while metalliferous miners working in quartzite very 
frequently suffer from it. The Miners Phthisis Bureau recognises two types 
of silicosis. (1) Simple silicosis, the damage found being due to dust alone. 
It is non-progressive if exposure ceases. (2) Tuberculo-silicosis, in which 
most of the damage is due to dust, and tuberculosis is secondary. Haldane 
and Mavrogordato demonstrated that particles of coal are absorbed by the 
“ dust cells ” whose movements are thereby stimulated, with the result 
that they appear in the black spit, which is therefore a healthy sign. The 
particles of silica arc also absorbed by these “ dust cells,” but no stimulus 
to their movement is induced and they remain in situ. Kettle and Gye have 
shown that a silica colloid is slowly formed, which leads to breakdown of 
the tissue defences and thus favours the activity of tubercle bacilli. 

Post mortem, the lungs arc generally firm and pigmented, the colour 
varying with the cause, being black in anthracosis, reddish-brown in siderosis, 
and greyish-black in silicosis. The pleura is generally adherent, especially 
at the bases. On section the lungs arc firm, and often gritty. Small hard 
nodules may be felt with the finger. Fibroid changes are especially marked 
in silicosis. The bronchi are inflamed and sometimes dilated. Soem degree 
of emphysema is usually apparent. If tuberculous lesions are also present, 
these vary from fibroid areas to miliary nodules. Destructive processes 
resulting in cavitation may also be seen. Microscopically, the alveolar 
walls are thickened, the connective tissue is everywhere found to be in- 
creased, the “ dust cells ” may be seen in the connective tissue or in the 
alveoli, and particles of pigment or silica are found widely deposited in the 
connective tissue cells. 

Symptoms.— The onset is insidious, bronchial irritation and cough, 
especially in the morning, may be the first indications, but increasing short- 
ness of breath and debility are frequently early symptoms. The expectora- 
tion, at first scanty and mucoid, becomes more abundant and may present 
characteristic features as in the “ black spit ” of anthracosis. Tinging of 
the sputum and later haemoptysis occur, but these suggest the possibility of 
superadded tuberculosis. The patient may appear healthy and be but 
little troubled except by the shortness of breath, but later emaciation and 
an appearance of premature old age are not uncommon. 

The physical signs are not characteristic ; at first they are simply 
those of persistent bronchitis, then emphysematous changes may become 
apparent. Later, signs of fibrosis appear, very similar to those described 
in the preceding section. Even when tuberculosis develops the signs are 
often but little characteristic, and repeated sputum tests may be necessary 
to establish the diagnosis. Examination by X-rays may be helpful ; at 
first there is an increase in the reticulation and later nodulation, somewhat 
like that of miliary tuberculosis. At a still later stage, the nodules become 
larger, and there is increased fibrosis. The changes characteristic of tuber- 
culosis may be super-added. 

Complications and Sequelae. — The most important complication is 
tuberculosis, which forms the terminal stage of many cases of silicosis. This 
may be suspected when fever, night sweats, haemoptysis or emaciation 
develop. Bronchiectasis of considerable degree sometimes results as a 
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consequence of the fibrosis, and leads to the symptoms and signs character- 
istic of that condition. 

Course. — This is progressive, unless the sufferer is removed from the 
exciting causes. Anthracosis runs a very chronic course, siderosis some- 
what loss so, while gold miners only live a few years (6 to 6 — Oliver) after 
the onset of the disease. 

Diagnosis. — The diagnosis can usually be made from the history of 
shortness of breath, cough and expectoration, developing in a worker in a 
dusty occupation. In the early stages, cigarette-smoker’s cough and 
bronchitis may give rise to difficulty. In the later stages, the possibility 
of a primary fibroid tuberculosis has to be considered. 

Prognosis. — This is unfavourable except in anthracosis. Lyle Cummins 
suggests that the finely divided carbon particles absorb the toxins of the 
tubercle bacillus. If recognised early, and if the patient is taken from the 
dusty conditions, recovery may be anticipated. The development of tuber- 
culosis affects the outlook very gravely. 

Treatment. — Prophylactic , — Every means should be adopted to avoid 
the dusty conditions leading to the disease. Mines should be well ventilated, 
and respirators should be worn where practicable in dusty occupations. 
Factories and workshops should be provided with apparatus to draw away 
dust. Sprays or jets should be used with drills to moisten the dust proefuced. 

Curative . — Directly the condition is diagnosed, the patient should be 
advised to change Ins occupation. Nutrition should be kept at a satis- 
factory level. Symptoms and associated conditions, such as bronchitis or 
tuberculosis, should be treated on general principles. 


PULMONARY TUBERCULOSIS 

Synonyms. — Phthisis ; Consumption ; Decline. 

Pulmonary tuberculosis embraces all the abnormal conditions induced 
by infection of the lungs, pleurae and bronchial glands with the tubercle 
bacillus. 

iCtiology. — PiiEDisposiNQ Causes. — Age. — The maximum age incidence 
is between the 15th and 45th years, although the disease may be encountered 
at any age. Senile tuberculosis is more common than is generally recognised. 

Sex . — The disease is more frequent in males, but between the ages of 
5 and 15 the female sex shows a preponderance. 

Heredity . — Pulmonary tuberculosis certainly occurs with undue fre- 
quency in certain families. Since the direct transmission of the tubercle 
bacillus to the infant is extremely rare, two explanations seem possible — 
(1) Children born of tub'ferculous stock may inherit an increased suscepti- 
bility or diminished resistance, the tuberculous diathesis ; or (2) they may 
contract tuberculosis on account of their exposure to massive infection in 
early life. 

Race . — Differences in racial susceptibility probably depend upon the 
degree of inherited resistance acquired by the race from infection of previous 
generations. Native races suffer severely when first exposed. In Europe 
the Irish are particularly susceptible, whereas the Jews are relatively immune. 

GHmate . — Tuberculosis occurs in all climates. The prevalence of strong 
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rainy winds and defective subsoil drainage may tend to increase its 
incidence. 

Occupation . — The highest mortality from tuberculosis occurs in England 
amongst the workers in dusty occupations, thus Cornish tin miners head 
the list. On the other hand, coal miners are notably free from the disease. 
Any conditions leading to overwork or to underfeeding increase the liability 
to tuberculosis. 

Environment. — Overcrowding, defective sanitation, dampness, dirt, lack 
of sunlight and insufficient ventilation are most potent factors in the spread 
of the disease, causing both lowering of the resistance and increased facilities 
for direct infection. 

Trauma. — Trauma, involving the chest-wall, may be followed by active 
pulmonary tuberculosis. This is probably because the injury leads to 
activity of previously arrested disease, rather than to fresh infection at a 
spot of lowered resistance. 

Gassing . — In certain cases the inhalation of poison gases causes rapid 
activity and spread in latent disease, or it may possibly prepare the ground 
for reinfection, but it is not a factor of great setiological importance. 

The influence of other diseases and conditions. — The following diseases 
predispose to the development of pulmonary tuberculosis : measles, 
especially when complicated by broncho-pneumonia, whooping-cough, 
influenza, pneumokoniosis, alcoholism, diabetes, syphilis, congenital heart 
disease and insanity. Tuberculosis may manifest itself for the first time 
during prolonged lactation or after repeated pregnancies ; when previously 
existent it often remains quiescent during pregnancy, but it may spread 
rapidly after childbirth. Contrary to the usual belief, pulmonary tuber- 
culosis not infrequently coexists with mitral stenosis. Cases apparently 
following pneumonia, pleurisy or bronchitis are usually tuberculous from 
the onset. 

Exciting Causes, — The causal organism is the Bacillus tuberculosis^ 
discovered by Koch in 1882. It exists in four main forms, human, bovine, 
avian and reptilian ; only the two former usually occur in man, but avian 
infection has been recorded. The human type is found in over 97 per cent, 
of pulmonary tuberculous lesions, though a higher proportion of the bovine 
type lia-s been found in Scotland. In glandular tuberculosis up to the age 
of 6 years, over 80 per cent, of the bacilli isolated conform to the bovine 
variety. In tuberculosis of bones and joints up to the same age, 29 per cent, 
of the cases are of bovine origin. 

The bacilli may gain access to the body by inhalation, by alimentary 
ingestion, through the tonsils, through the slan, or possibly, in rare instances, 
by hereditary transmission. It is probable that in the majority of cases 
of pulmonary tuberculosis in adults, the organisms are carried direct to the 
lungs in the inspired air, and Ghon showed that in children, who had died 
of tuberculosis of the lungs, a primary focus was present in the lungs in 
92‘4 per cent. As, however, extensive tuberculous lesions are frequently 
found in the bronchial glands in cases of pulmonary tuberculosis, it is believed 
by some that the glands are primarily afiected, and that the bacilli pass 
from them to the lungs, either against the lymphatic flow or in the blood 
stream. Calmette and others have demonstrated that the bacilli may gain 
access to the bronchial glands from the alimentary tract through the 
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thoracic duct, or from the tonsils through the cervical and mediastinal 
glands. Cases have been recorded in which primary cutaneous infections 
have been followed later by active pulmonary tuberculosis. Direct trans- 
mission of the tubercle bacillus is believed to occur only when the mother 
is suffering from advanced tuberculosis, and even then is of great rarity. 

The incubation period tuberculosis of is uncertain, owing to the difficulty 
in determining when infection takes place. It is now believed by many 
authorities that the majority of individuals are originally infected in infancy 
or early childhood, either from the ingestion of tuberculous milk, or by 
the inhalation of bacilli from dried sputum. Pulmonary tuberculosis is thus 
regarded as a late manifestation comparable with the tertiary stage of syphilis. 
On this hypothesis, active pulmonary disease in adult life may result either 
from reinfection or from the activation of a dormant lesion in the body. As 
the organisms found in early life are frequently of the bovine type, whereas 
in pulmonary tuberculosis they arc almost invariably of the human variety, 
it is probable that reinfection is the more common, since mutation of type 
has not so far been proved. 

Provided that the proper precautions are taken, the risk of infection 
from adult to adult is not great, and only exists in “ open ” cases of tuber- 
culosis, i.G. in cases with tubercle bacilli in the sputum. The occurrence 
of conjugal disease, which is less common than might be expected, has been 
explained by mating of those with hereditary diathesis. 

Pathology. — The earliest lesion in the lung is the formation of tubercles, 
whose structure is described in the general article on tuberculosis. They 
usually appear first near the apex. This may be due to the relative immobility 
of this portion of the lung, possibly as the result of calcification of the first 
costal cartilage (Freund), but in some cases the bacilli may spread from the 
cervical to the supraclavicular glands and thence to the adjacent lung. 
In some cases the earliest lesion is found in the subclavicular region well 
below the apex. It may commence in a subacute manner. In such cases, 
an area of localised deposit may be seen on radiological examination — knovm 
as Assmann’s focus (Redecker's fruh injiltrat ”). The initial deposit is usually 
in or around the small bronchioles of the third to fifth degree (Hirschf eld’s 
bronchioles). The inflammatory swelling of the bronchioles obstructs their 
lumen, leading to collapse of the alveoli beyond and the formation of broncho- 
pneumonic areas. At the same time pcri-bronchiolar inflammation develops. 
In children there is, in the majority of cases, a primary lung focus (Ghon’s 
focus), with secondary deposits in the bronchial glands. 

Secondary Changes. — I. Caseation . — The tubercle is avascular, and 
owing to this, and possibly also to the action of tubercle toxins, coagulation 
necrosiB and fatty degeneration frequently ensue. This combined process 
is known as caseation and» results in the formation of a structureless, cheesy 
mass. Further changes may now occur, either softening, with the develop- 
ment of a “ cold abscess ” filled with tuberculous “ pus,” or calcification, 
with the subsequent formation of gritty masses known as pneumoliths.” 

2. Cavitation . — Cavities result from the liquefaction of caseous areas, 
and the expectoration of the resulting debris. They may be no larger than 
a pea, or may occupy the whole of one or more lobes. A recent cavity has 
an irregular outline, with rough, shaggy walls and a vascular line of demarca- 
tion. It is often traversed by tra^culee, formed by bronchi and vessels 
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which may be partly or completely obliterated, while sometimes the trabeculte 
consist of condensed lung tissue which originally separated adjacent cavities. 
In chronic cases, the cavity is surrounded by fibrosed lung tissue forming a 
pseudo-capsule, and its interior becomes lined by a thin, smooth, false mem- 
brane. Small aneurysms may be found, arising either from vessels running 
in the walls or in the trabeculae of the cavity, the former being the more 
common. In some cases, where haemoptysis has occurred, rupture of such 
an aneurysm is the cause. 

3. Fibrosis. — Reactive changes in the lung stroma lead to the formation 
of fibrous tissue. This may occur early or after caseation has taken place. 
Such changes are often classified as productive, whereas infiltration and 
the earlier reactive changes are referred to as exudative. 

In the majority of deaths from all causes, old tuberculous lesions are 
found post mortem near the apex of one lung. These consist of small 
nodules of arrested disease, with thickening and dimpling of the adjacent 
pleura. 

Dissemination in the Lungs. — ^Thc disease may spread from the primary 
peri-bronchial deposit — (a) By direct infiltration ; (6) By the peri-bronchial 
lymphatics and capillaries, leading to a racemose appearance or to peri- 
bronchial fibrosis ; (c) By the subpleural and interstitial lymphatics, with 
localised miliary dissemination ; (d) By inhalation into a bronchus of tuber- 
culous material, which is then carried to other parts of the same or to the 
opposite lung — this not infrequently happens after haimoptysis and in 
cavitation ; (e) By the blood vessels, e.g. generalised miliary tuberculosis 
may result from erosion of a caseous tubercle into a vein. 

The pathology of the clinically distinguishable forms of pulmonary 
tuberculosis will now be described. 

1. Acute Miliaky Tuberculosis. — primary caseous focus may be 
discovered at the apex of one lung, in the bronchial glands, or at some distant 
spot in the body. Local erosion of a vein may be found, accounting for the 
dissemination of the disease. The lungs are usually studded with minute 
grey tubercles, the smaller ones requiring a hand lens for their recognition. 
In very acute cases death occurs before any secondary broncho-pneumonic 
changes take place. Miliary tuberculosis may develop as a terminal event 
in chronic fibro-caseous or fibroid tuberculosis. The tubercles are then found 
in large numbers around the old foci of disease, but to a less extent in the more 
remote portions of the lung. 

2. Chronic Miliary Tuberculosis. — The lungs are studded uniformly 
with firm nodules varying in size from one to several millimetres in diameter. 
They are grey or white, project from the cut surface of the lung, and in some 
cases are calcified. There may be, in addition, a diffuse fine fibrosis. Miliary 
tubercles are at times found scantily distributed in the spleen, kidneys and 
liver. Not infrequently there is evidence of terminal acute miliary tuber- 
culosis involving the brain and meninges. 

3. Acute Caseous Tuberculosis. — ^Large areas of consolidation form 
rapidly, which differ histologically from the common chronic tuberculous 
broncho-pneumonia in that the alveolar exudate is more definitely infiam- 
matory and contains fibrin. In the rare lobar cases, the rapid caseation and 
the presence of tubercle bacilli show that the caseous pneumonia is a 
specific process. Firm yellowish patches, which may be confluent, are seen. 
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usually scattered throughout both lungs. The affected areas are airless 
and sink in water. Softening is generally present in varying forms up to 
actual cavity formation, which may be extensive, involving even a whole lobe. 

4. Fibro-caseous Tuberculosis. — This is the commonest variety of the 
disease ; the appearances of the lung vary with the relative preponderance of 
the caseous and fibrotic changes. The early lesions are miliary or broncho- 
pneumonic, but areas of caseation in varying stages, including cavitation, 
are almost always present. The older lesions show considerable fibrosis, 
the strands of sclerotic tissue being pigmented and glistening. The earliest 
lesion is usually near the apex of the upper lobe at the back, more rarely a 
little lower and towards the front. The apex of the lower lobe is next 
affected, and the disease then spreads in the direction of the interlobar 
septum ; the apex of the upper lobe of the opposite lung is next involved 
(Fowler’s law of spread). Pleural adhesions are usually present over the 
oldest lesions, and in the interlobar fissures. An open cavity, from which 
infected sputum is discharged, is a danger, being a frequent cause of spread. 

5. Fibroid Tuberculosis. — Fibrosis may be localised around a small 
arrested lesion, or may spread throughout a lung in which caseation or 
excavation has occurred. One lobe or the whole lung is then contracted 
and firm. In the interstices of the fibrous tissue, which is usually pigmented, 
inspissated caseous material, calcareous patches, or cavities are seen. The 
shrinkage may lead to bronchiectasis, especially in the lower lobes. The 
overlying pleura is much thickened and adherent, and the mediastinum is 
drawn over towards the affected side. The opposite lung, or the sound 
portions of the fibrosed one, may show compensatory emphysema. 

The bronchial glands . — The tracheo-bronchial glands are affected in all 
forms of pulmonary tuberculosis. They are enlarged, sometimes pigmented, 
and may present miliary, caseous, calcareous or fibroid changes, in some cases 
primary, in others secondary to the lesions in the lungs. 

The 'pleura. — This, too, is almost constantly affected. The commonest 
changes are an early dry pleurisy, and a later thickening with adhesions 
which may completely unite the visceral with the parietal layers. In acute 
disease or active spread, the pleura may be studded with miliary tubercles, 
leading to a large serous effusion. 

The post-morten appearances of the lesions situated in the other organs, 
found as complications of pulmonary tuberculosis, are described in the 
respective sections dealing with them, and include tuberculous meningitis, 
peritonitis, enteritis and genito-urinary tuberculosis. There is usually 
atrophy of the skeletal muscles, sometimes lardaceous and fatty degenera- 
tion of the liver, and hypoplasia with fatty degeneration of the heart. 

Symptoms. — The syijiptoms fall into three groups (Pottenger) — (1) 
pulmonary, such as catarrh, expectoration, haemoptysis and pleurisy ; (2) 
reflex, such as pain, cough and laryngeal irritability ; (3) toxaemic, including 
malaise, tachycardia, pyrexia and loss of weight. 

Onset. — T he mode of onset is very variable, but certain forms can be 
recognised. 

(a) Insidious ), — The early symptoms may be malaise, anaemia, amenor- 
rhoea, cardiac irritability, progressive loss of weight, and alight rise of tem- 
perature, generally towards evening. Cough and expectoration often appear 
only when the signs in the chest are quite apparent. When there is intestinal 
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Btaflis, the cutaneous pigmentation may suggest the diagnosis of Addison’s 
disease. 

(6) Gatarrhal-^A series of febrile “ colds ” may usher in the disease, and 
such a sequence is always suspicious. 

(c) Phthisis ah hmmopto'd. — Hfismoptysis may first draw attention to the 
lungs. It may be slight, and is then due to early congestion around the 
focus of infection. If it is more marked, it indicates breakdown of an old 
arrested lesion, or may afford dramatic evidence of extensive disease which 
had not been recognised previously. 

(d) Lary^igeal. — Hoarseness or aphonia may be the first symptom, but 
laryngeal tuberculosis is usually secondary to pulmonary disease, although 
the latter may have been unsuspected. 

(e) Gastro-intestinal, — Anorexia and flatulence often occur early. When 
they are accompanied by slight loss of weight and pyrexia, the possibility of 
pulmonary tuberculosis shoidd be suspected. 

(/) Pleural. — ^Dry pleurisy is a frequent manifestation of latent pulmonary 
tuberculosis. When a serous effusion develops, its tuberculous character can 
be determined by laboratory investigations. Pneumothorax, developing in 
a previously healthy individual is a rare but often serious clinical mode of 
onset. 

(^) Pneumonic. — “ Galloping ” consumption often begins with pneumonic 
manifestations, especially in the young.' 

(A) Traumatic, — Pulmonary tuberculosis may follow injury or “ gassing,” 
as described under astiology. 

(i) Neurasthenic, — Neurasthenia may occur as a complication of tuber- 
culosis ; but in some cases an initial neurasthenia dominates the picture, and 
the pulmonary lesion is only detected on careful examination. 

(j) Malarial. — Regular attacks of sweating and fever may occur, especi- 
ally in those who are or who have been residing in malarial climates, 
suggesting malaria, but in reality due to tuberculosis. 

(A;) Associated with other diseases. — Tuberculosis may follow immediately 
on an attack of measles, influenza or whooping-cough, especially if complicated 
by broncho-pneumonia. In some cases it develops at a later period after the 
acute disease. 

(1) Senile, — In old people an insidious onset is common. The disease may 
be of bronchitic type, and the signs are often masked by emphysema. There 
may be little or no rise of temperature. 

The chief symptoms of pulmona^ tubcrculoaiB are — 

Cough. — This varies considerably in different types of disease. It may be 
very slight or absent in generalised miliary tuberculosis, or in any form in 
the insane. It is sometimes dry, persistent and ineffective, especially in 
miliary extension in the lungs from an old focus of disease, in bronchial 
gland tuberculosis, or in pleurisy. When there is associated bronchitis or 
caseation, the cough is usually accompanied by expectoration, which, if very 
tenacious, may lead to retching or even to vomiting, particularly in the 
morning. In laryngeal tuberculosis the cough is husky and frequently 
painful. 

Expectoration. — In early disease there is usually no sputum, and in some 
cases, more especially in the fibroid type, widespread lesions may be present 
with practical^ no expectoration. When caseation is in progress, or when 
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there is secondary infection with bronchitis, the sputum may be abundant 
and amount to as much as 20 or more ounces in the 24 hours. It may be 
clear or mucoid, or thick tenacious muco-pus. If mucoid, it often contains 
small particles, the size of a pin’s head or larger, of yellow caseous material. 
Nummular sputum may be met with in active caseous disease, especially with 
excavation. This consists of flat rounded masses of muco-pus, with a some- 
what distant resemblance to coins. In tuberculosis the sputum is usually 
inoifensive, but may have the characteristic sickly odour which is also noticed 
to emanate from the patient himself (odor phtlusicus). If bronchiectasis or 
gangrene occurs as a complication, the expectoration becomes typically 
malodorous. Pulmonary calculi or pneumoliths, composed chiefly of calcium 
carbonate or phosphate, are sometimes expectorated. They vary in size 
from a pin’s head to a pea, are irregular in outline and sometimes branched, 
being derived generally from the walls of a cavity. Although the occurrence 
of these does not necessarily indicate fresh activity in the lungs, yet such a 
possibility should always be suspected, and a careful watch maintained on 
the temperature during the next few days. In some cases larger pneumoliths, 
as big as a cherry, may be coughed up, and those are frequently derived from 
calcified tracheo-bronchial glands. They may give rise to alarming symptoms 
at once, and be the forerunner of fresh activity in the lungs. 

Microscopical exam/mation , — The presence of tubercle bacilli in the 
sputum is the most decisive test of the existence of this disease. The small 
yellowish caseous particles should be selected from the sputum, and appro- 
priately stained. If no tubercle bacilli arc found, samples from the whole 
sputum of the 24 hours, concentrated by the antiformin method, can be ex- 
amined. Droplets collected on a laryngeal mirror by cough induced by it 
may be examined for the presence of tubercle bacilli, especially in children 
or in patients who habitually swallow sputum. 

Sj^utum culture by the Loewenstein method may be of value when tubercle 
bacilli arc not found in smears. The cells present are usually of the mono- 
nuclear type, either mononuclear leucocytes or altered alveolar epithelial 
cells. The presence of elastic tissue indicates that destructive pulmonary 
lesions are in progress. Secondary infecting organisms may be demonstrated 
by cultural methods. 

Dyspnosa . — Slight dyspnoea occurring early in the disease may be due to 
diminished movement of the diaphragm on the affected side. In more 
advanced cases the degree of dyspnoea is proportional to the amount of 
lung tissue involved. In addition, cough and pyrexia play a part in its 
production. Complications such as pleurisy, pleural effusion, pneumothorax 
and cardiac failure increase the shortness of breath. It is rare to find ortho- 
pnoea even in acute and rapidly spreading disease. In arrested cases the 
dyspnoea is proportional fb the extent of fibrosis. 

Cyanosis . — This is not an early symptom of tuberculosis. It is dependent 
upon the amount of lung tissue involved, but is increased by the coexistence 
of emphysema or cardiac failure. The typical “ hectic flush ” of tuber- 
culosis is a vasomotor effect caused by toxaemia. 

Pain . — Not every sufferer from tuberculosis experiences pain, even in the 
acute stages of the disease. The commonest cause of pain is dry pleurisy. 
When the diaphragmatic layer of the pleura is affected, pain may be referred 
to the epigastrium or to the corresponding shoulder. In chronic fibroid 
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phthisis there is frequently a dull, aching pain in the chest, which is more 
noticeable in damp weather. This is caused by the contraction of the 
condensing fibrous tissue. Cutaneous tenderness of the chest-waU is met 
with in some cases of advanced disease, and is probably due to a cachectic 
neuritis. A “ cold abscess ” forming along one of the ribs or costal cartilages 
is a rare cause of localised pain in the chest- wall. Cough may be painful, 
especially when paroxysmal or frequent, the pain being referred to the costal 
attachments of the diaphragm and upper abdominal muscles. The sudden 
occurrence of pneumothorax may cause such severe pain as to induce collapse ; 
but when of more gradual onset no severe discomfort may be experienced. 
Tuberculous laryngitis may be the cause of very great suffering. 

Night sweats . — Although not pathognomonic, night sweats occur more 
frequently in tuberculosis than in other diseases. They are met with in all 
stages of active lesions, and may be of great severity. 

Loss of weight . — This is often an early symptom. It is most marked in 
acute disease and in the late stages of chronic fibro-oaseous tuberculosis. 

Fever . — Pyrexia is one of the most important indications of activity at 
any stage of pulmonary tuberculosis, although it does not follow that the 
disease is arrested when there is no fever. During treatment the tempera- 
ture should be recorded at certain definite hours in the day. (o) On waking. 
The normal mouth temperature at 7 or 8 a.m. is 97° or 98° F. in the mouth, 
and 97°*2 to 99° F. in the rectum. This temperature should be taken in bed, 
before eating or drinking. (6) At 1 p.m., after the hour’s recumbent rest, 
(c) At 6 p.m. (d) At 9 p.m., after retiring to bed. The maximum temperature 
is usually reached between 4 and 6 p.m., but may be delayed to 8 or 9 p.rn. 
In moat Continental sanatoria the rectal temperature is taken, and a centi- 
grade thermometer employed. The temperature is dependent upon the 
extent and the activity of the disease, and upon the amount of exercise taken. 

(а) In acute miliary tuberculosis it may be continuous or remittent, and 
the “typus inversus” is not uncommon, the morning temperature being 
higher than the evening. This is generally regarded as a sign of grave 
prognosis. 

(б) In acute caseous tuberculosis the high temperature at the onset is con- 
tinuous, and the record resembles a pneumonic chart. When ^caseation 
occurs it becomes hectic or intermittent, with a daily swing of 4 or 5 F. 
This is probably due to the action of tubercle toxins, and not to the presence 
of a secondary infection. 

(c) In chronic fibro-caseous tuberculosis there is no characteristic tempera- 

ture record. There may be only a very slight rise occurring at intervals of a 
few days. On the other hand, the patient may be afebrile while resting, but 
febrile when ambulant (Stage 2. Inman’s classification). Further an afebrile 
ambulant patient may over-exert himself, and by excessive auto-inoculation 
develop a sharp rise of temperature which subsides in a few days with 
The temperature chart is thus a guide to prognosis and to treatment, and if 
acute miliary tuberculosis or caseation occurs, a typical temperature varia- 
tion ensues. . n i i 

(d) In fibroid tuberculosis the temperature is usually normal, unless ex- 

cessive auto-inoculation results from exercise, or the disease advances. The 
occurrence of haemoptysis may have a very definite effect upon ' 

ture. In some cases it is not followed by pyrexia, but if the inhaled blood leads 



119G DISEASES OF THE RESPIRATORY SYSTEM 

to a hsBmoptoic bronoliitis, there may be a slight degree of fever lasting for a 
few days, When a definite and persistent pyrexia follows, it usually indicates 
activity around an old focus of disease, or fresh spread by inhalation of 
blood containing tubercle bacilli to distant parts of the lung. 

A premenstrual rise of temperature may occur ; but as it is also met with 
in healthy women it is not pathognomonic. 

Hajmoptysis . — ^Haemoptysis occurs at some stage of pulmonary tuber- 
culosis in about 50 per cent, of all cases. With early lesions the sputum is 
only streaked. This may result from the congestion of tuberculous bronchitis, 
or from a small area of collapse or broncho-pneumonia. In the pneumonic 
or brpncho-pneumonic forms rusty sputum may be seen. Profuse haemop- 
tysis generally occurs in chronic disease ; but it is occasionally met with in 
acute caseous forms. Recovery may take place after coughing up 2 or 3 
pints, or death may ensue rapidly from suffocation before any considerable 
quantity of blood has been expectorated. After tlie cessation of bleeding 
the sputum may be blood-stained for several days, the colour becoming 
darker. The source of jjrofuse haemoptysis is generally an aneurysm of a 
branch of the pulmonary artery lying in a cavity or in a fibroid lung, although 
occasionally ulceration without previous aneurysm formation may occur. 
In the majority of cases haemoptysis begins while the patient is lying down 
or resting, so that exercise or work are not frequent exciting causes. 

The patient notices a salt taste, feels a warm gush in the mouth, and then 
expectorates the blood. He is usually greatly alarmed, flushed and sweating, 
with rapidly beating heart. The blood at first is as a rule bright and frothy 
but some clots may be present ; later it is mixed with muco-purulent expec- 
toration, in the form of clots or streaks. 

Circulatory system . — The heart may be small, but the right side often 
hypertrophies in chronic fibroid cases. Tachycardia may be due to nervous- 
ness, but when constant it generally indicates active disease or over-exertion 
on the part of the patient. The blood pressure is usually low in the stages 
of activity, and a steady rise during treatment is a favourable sign. If 
tuberculosis is coexistent with other diseases, such as atheroma, which raise 
the blood pressure, higher readings are naturally obtained. 

The blood . — The red cells are usually normal in number, but there may 
be a slight aniemia. On the other hand, when there is much cyanosis, or 
after sanatorium treatment, the red cells may be increased. The colour index 
is usually low. In the early stages the leucocytes may be slightly increased, 
A polymorphonuclear leucocytosis occurs in caseation and in early cavity 
formation, and at times with secondary infection of the lungs. A special 
differential count of the polymorphonuclear leucocytes themselves may be 
made by subdividing them into groups, according to the number of their 
nuclear lobes, as suggested by Arneth, An increase in number of immature 
cells with only one or two nuclear lobes constitutes a deviation to the left from 
the normal, and raises the Arneth index. This leevo-deviation is said to in- 
dicate toxsemia, and if it is not present, the disease will probably be chronic. 
The von Bonsdorff modification in which the number of lobes of the nuclei 
in one hundred polymorphonuclear leucocytes is counted, is sometimes used. 
The normal figure is 274, a figure less than this suggests activity. The 
lymphocyte monocyte ratio is said to be of prognostic value, an absolute and 
relative increase in the monocytes being unfavourable. 
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Alimentary system . — The tongue is usually clean and the appetite good 
even in cases with marked fever. When tuberculosis of the larynx is present, 
there is frequently severe dysphagia. Dyspepsia may be complained of, 
usually of a nervous type. Anorexia, flatulence, distension with nausea are 
the commonest symptoms, pain being rarely noticed. There may be marked 
intolerance of fat in the diet. Atonic dilatation of the stomach may occur 
in some cases towards the end of the disease. Constipation is common ; on 
the one hand, diarrhoea may occur apart from intestinal ulceration or lardaceous 
disease. 

Nervous system . — The classical “ spes phthisica ” is distinctly rare, but 
when present is very striking from its contrast with the realities of the disease. 
It is most commonly seen in acute caseous tuberculosis. More often the 
patient becomes emotional and self-centred, depression is common and hard 
to combat, and melancholia with delusions occasionally develops. Neuras- 
thenia is frequent and, as mentioned above, may lead to errors in early 
diagnosis. Insomnia may be due to cough, pyrexia, night sweats or pain, 
especially in laryngitis. With marked cachexia, a definite peripheral 
neuritis may occur. 

Genito-urinary system . — In the early stages there is often an increased 
sexual desire, and this may recur when arrest is taking place. This is 
probably in part due to the therapeutic regime, the rest, abundant food and 
lack of interesting occupation reacting upon the nervous system of young 
adults. In advanced disease, all sexual desire is lost. Menstruation often 
ceases early, and the patient may seek advice for amenorrhoea. Women 
remain fertile oven in advanced disease. The urine is normal in the early 
stages, later a febrile albuminuria may occur, or in advanced cases an amyloid 
nephrosis with generalised oedema may develop. 

The Physical Signs of Early Disease. — The general appearance 
of the patient may be healthy, or may be that of malnutrition with 
the characteristics of the “ habitus phthisicus,” the hair being lank and 
lustreless, the skin white, thin, dry and shiny, and the thorax of the alar or 
phthinoid type. Certain stigmata are described, which although useful, 
are not pathognomonic. The eyelashes may be long, dark and curling, the 
back hairy and the thoracic cutaneous venules dilated. When present around 
the upper thoracic vertebral spines, they are sometimes known as “ the vari- 
cose zone of alarm.” Deficient movement may be observed below one 
clavicle, at the point of one shoulder, or at the lower costal margin. The 
corresponding shoulder may be slightly drooping, with flattening above or 
below the clavicle, and slight hollowing of the supra-spinous fossa with wasting 
of the trapezius muscle may be observed. Pottenger regarded these shoulder 
signs, when not due to scoliosis or kypho-scoliosis, as reflex, and comparable 
with the fixation of a tuberculous joint and wasting of its adjacent muscles. 
In women it may be noticed that the breast on the affected side is smaller 
and hangs at a lower level. 

Palpation confirms the diminished expansion, and reveals a slight 
increase of vocal fremitus over the affected area of the lung, usually at one 
apex. The normal increase in fremitus of the right apex over the left must 
be borne in mind, in order to prevent mistakes. 

With light percussion slight dullness and a small increase in the sense 
of resistance can be detected. This is usually most apparent in the 
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supra-spinous and upper interscapular regions. The extent of pulmonary 
resonance above the clavicle, known as “ Kronig’s isthmus,*' may be 
diminished by ^ to 1 inch on the affected side. 

Various types of breath-sounds may be heard over the affected portion 
of lung. They are — (a) weak inspiration, with expiration vesicular or 
inaudible ; (b) cog-wheel inspiration, with expiration vesicular, prolonged 
or rarely jerky ; (c) the “ granular ” breathing of Grancher, the breath- 
sounds being somewhat coarse and irregular, suggesting line or distant 
rales, although none can be definitely detected ; (d) harsh inspiration, with 
expiration vesicular or prolonged ; (e) broncho-vesicular breathing ; (/) definite 
bronchial breathing when early consolidation is in progress. 

Often there are no adventitious sounds. Occasionally a few small 
rhonchi or fine crackling or bubbling rMes may be heard with the first 
few deep breaths, or only with the inspiration immediately following 
coughing. If rales are constantly heard, it indicates that the lesion is 
already of some extent. Care must be taken to differentiate them from 
atelectatic rales, emphysematous rS-les audible along the sternal margin, 
and pleural friction or fascial creaks. There is usually a slight increase 
in the conduction of both the spoken and whispered voice, and the more 
definitely this extends away from the trachea in front, and from the vcrtel^ral 
spines behind, the more reliable is the sign as an indication of disease. 

Mensuration is seldom practised in routine examination, but graphic 
records of the chest contour, which are of interest in following the progress 
of a case can be obtained by cyrtometry. 

Physical Signs of A cutis Miliary Tuberculosis. — If the condition 
develops acutely from breaking down of an infected bronchial gland or small 
lung focus, the physical signs are generally those of an acute generalised 
broncho-pneumonia, unless there is meningeal involvement as well, in which 
case the pulmonary symptoms and signs are masked or obscured by those of 
the cerebral involvement. When miliary tuberculosis occurs as a terminal 
event in a chronic case, marked dyspnoea, cyanosis and tachycardia are early 
symptoms. There may be crepitations or fine crepitant rales widely distri- 
buted over both lungs, and sometimes areas of tubular breath-sounds especi- 
ally in the lower lobes. The original signs are often masked or less apparent. 
This is especially the case if meningeal involvement occurs also. 

The Physical Signs of Consolidation. — Limitation of movement 
and fiattening over the affected part of the lung, usually the apex, is now 
more noticeable. 

The diminution of movement is confirmed on palpation, and vocal fremitus 
is found to be definitely increased. 

The pulmonary resonance is diminished to definite dullness and the sense 
of resistance is correspondingly increased. 

The breath-sounds are bronchial, or in acute caseous disease may even 
approximate to tubular. 

Adventitious sounds may be absent, but usually fine or medium crackling 
rales are heard with inspiration, especially after coughing. When active 
softening is in progress the rS-les frequently become coarse and sticky. 
The voice conduction is much increased, bronchophony and whispering 
pectoriloquy being audible. 

Mensuration may confirm the presence of flattening. 
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The Physical Signs of Excavation. — Flattening of the chest-wall 
and diminished movement over the cavity are now more marked ; if the 
cavity is apical there is in addition notable dropping of the shoulder, and 
wasting of the shoulder-girdle muscles. 

The diminution of movement is confirmed by palpation. Vocal fremitus 
is generally increased owing to the surrounding consolidation, but if the 
cavity is full or there is much pleural thickening, it is diminished. 

The percussion note is dull when the cavity is small or filled with 
secretion. A peculiar boxy or “ cracked-pot ” note, the “ bruit de pot 
fele,” is obtained over large superficial cavities, cspecialh; when communi- 
cating with an open bronchus. This is best heard on percussing with the 
mouth open, and Wintrich showed that the note may be altered in pitch over 
such cavities when percussing with the mouth open or closed, apart from the 
actual presence of the cracked-pot sound. Gerhardt's sign (alteration of note 
with the position of the body) is supposed to indicate a cavity of oval shape. 
It is rare, and of little value. 

The breath-sounds are bronchial, broncho-cavernous, cavernous or 
amphoric, according to the size of the cavity, and to the amount of its 
contents. When it is full the breath-sounds may be distant, weak or even 
absent, and this is especially noticeable in basal bronchiectasis. 

With a dry cavity there may be no adventitious sounds. Usually rales 
are audible ; they may be medium or large, and bubbling or crackling 
in character. Over a large cavity a metallic tinkle and amphoric echo 
may be heard. With a very large cavity, extending through the whole of 
one lung, a typical bruit d'airain is at times obtainable. Voice conduction 
is increased, bronchophony and whispering pectoriloquy are present, and in 
some instances post-tussive suction is heard. Some cavities are only revealed 
by X-ray examination or by tomography. 

Mensuration affords a graphic representation of the flattening of the 
chest- wall. 

The Physical Signs of Fibrosis. — The chest is asymmetrical, the 
affected side being fiattened and moving little, while compensatory scoliosis 
or kypho-scoliosis is often present. The cardiac impulse is seen to be 
displaced towards the affected lung and may be higher or lower than 
normal. It may be drawn over to the right axilla, or on the left side as 
far back as to the posterior axillary line, or even to the angle of the scapula. 
The intercostal spaces may be retracted, and dilated venules are sometimes 
seen over the front of the chest as the result of obstruction, caused by 
displacement of the mediastinum and traction on the deeper veins. 

Diminution of movement is confirmed by palpation, and the cardiac 
impulse can be more accurately localised. Vocal fremitus may be increased 
or diminished ; the former occurs when the lung is consolidated and the 
large bronchi patent, the latter when there is much pleural thickening. 

The percussion note over fibroid lung is dull and the sense of resistance 
increased, unless cavities are present. The opposite lung may be hyper- 
resonant, and its resonance extend across the mid-sternal line. The cardiac 
dullness is often continuous with that of the fibroid lung, and its area can 
only be determined by the cardiac pulsation. 

The breath-sounds are weak and distant, unless modified by the presence 
of a cavity. 
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^ten there are no adventitious sounds, although fine or medium rales ot 
a sticky or metallic nature may be heard. The voice conduction is usuallf 
diminished, and there is no pectoriloquy unless excavation has occurred, 
when bronchophony and pectoriloquy are audible. 

It must be borne in mind that in actual disease the lesions are not so 
clear-cut and well-defined. In a case of some duration different stages of 
disease can be found in the same individual, thus infiltration, consolidation 
with softening, excavation and fibrosis may be present in different lobes of 
the lungs, and thus it may be possible to determine the site of origin and path 
of spread of the disease. 

Certain other signs are occasionally seen in pulmonary t\iberculosis. 

Myoidema is an undue irritability of the muscles to direct mechanical 
stiniulation, revealing itself by a flickering fibrillary contraction on tapping 
with the finger, and may occur in tuberculosis at all stages. It is best seen over 
the pectoralis major on the affected side. It may be present quite early, but 
is not pathognomonic, as it may occur in any cachectic state. 

Clubbing of the fingers is commonly seen in chronic cases, the nails 
are curved and present a parrot-beak appearance, the thumb, index and 
middle fingers being most affected. Drum-stick clubbing is ordy seen in 
fibroid lesions with bronchiectasis. 

Chronic Miliary Tuberculosis. — Clinical features . — Chronic itiiliary 
tuberculosis affects males and females equally. The age incidence is between 
6 and 40 years, but usually the patient is between 11 and 30. The early 
symptoms include cough, shortness of breath, pain in the chest, expectoration 
and at times haemoptysis. Constitutional disturbance is usually slight with 
low-grade fever. In some cases the spleen is palpable and in others tuber- 
culous lesions are present in glands, bones or joints. Tubercle bacilli may be 
found in the sputum, gastric contents or pleural fluid. X-ray examination 
reveals small symmetrical, rather ill-defined opacities throughout the lung- 
fields. In some cases they may be limited to one portion of the lung. The 
course of the disease is more prolonged than that of miUary tuberculosis, 
being never less than three months and usually considerably longer. Death 
may occur in about six months, or eventually the disease may be arrested. 

The differentiation of chronic miliary tuberculosis from the acute variety 
depends rather upon the clinical than the radiological findings. The fact 
that the pulmonary lesions are tuberculous is established in many cases by 
the finding of tubercle bacilli in the sputum or stomach contents. When 
tubercle bacilli cannot be detected, other conditions giving rise to scattered 
opacities throughout the lung-fields must be considered. Thus in secondary 
carcinomatosis, sarcomatosis or chorio-epitheliomatosis, the opacities are 
usually larger. Multiple opacities are also found in pneumokoniosis, con- 
gestive heart failure, sarqpidosis and more rarely with periarteritis nodosa, 
xanthomatosis, bilharziasis, leukaemia and disseminated broncho-pneumonia. 

Hilum Tuberculosis. — The existence of a special type of pulmonary 
tuberculosis commencing at the root of the lungs and extending thence in a 
fan-shaped manner along the bronchi has been postulated by some authorities, 
chiefly on X-ray evidence. While lesions in the middle zone' of the lung 
are sometimes revealed by X-ray examination, it is more than doubtful 
whether this condition merits recognition as a separate variety of the 
disease. 
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Epituberculosis. — This term was applied by Eliasberg and Nouland 
in 1920 to a condition of consolidation in tuberculous infants, often affecting 
a whole lobe. In spite of definite physical signs and characteristic radiological 
appearances, there are few symptoms, and recovery is the rule, with fairly 
rapid clearing of the X-ray shadows, from the periphery inwards. It is 
probably due to atelectasis of a lobe in whole or part, due to bronchial obstruc- 
tion from enlarged hilar glands. 

Hilar Flare is the name given by Burton Wood to a similar condition 
affecting the right middle lobe, or the upper part of either lower lobe in 
childhood. The X-ray Lshadow is generally triangular in shape, the base being 
at the hilum or mediastinum. This, like epituberculosis, is probably due in 
many cases to localised bronchial obstruction, but in both conditions it is 
possible that there may be an allergic factor. 

It is important to note that in both epituberculosis and hilar flare, the 
chief evidence is radiological, and that the prognosis is good. 

Pulmonary Osteo-arthropathy. — In cases with bronchiectasis the 
joints may be affected, swelling occurring especially in the wrist, ankles 
and knees, and rarely in the hips and shoulders. A serous effusion into the 
joints may be present. Pain is usually slight, but there is much deformity 
and functional impairment. X-ray examination reveals productive periosteal 
changes, which may also affect the long bones and the spine (see p. 1376). 

Rauiography op the Chest. — If possible, the chest should be examined 
in every case with the fluorescent screen, and a photograph taken on a 
film. Certain important points can only be determined by a screen ex- 
amination. The chief of these are the respirator}^ movements of the dia- 
phragm, lighting up of the apex of the lung with inspiration, and the cardiac 
pulsation. Unilateral restriction of diaphragmatic movement not infre- 
quently occurs in early apical tuberculosis, but as it may be observed under 
other conditions, notably with pleural adhesions, it is not diagnostic. The 
film will show the extent of the disease and in some cases it may suggest the 
existence of activity ; thus areas of consolidation, caseation or excavation 
can be demonstrated, and thickening of the pleura, pleural effusion and 
pneumothorax give their characteristic appearances. In films taken in the 
erect position a fluid level is often apparent in cavities. A curious rounded 
shadow may be apparent in early disease called Assmann’s focus, in which 
rapid changes, such as softening, may occur. The tomograph sometimes shows 
unsuspected cavities. 

The significance of “ root shadows ” is still debatable. Although the 
presence of calcareous deposit in the glands at the roots of the lungs is usually 
obvious, the interpretation of the radiating shadows is a matter still under 
discussion. They may be due to peribronchial thickening, caused by the 
formation of fibrous tissue, or may merely represent the shadows cast by 
the branches of the pulmonary artery. 

A film is often of crucial value in determining the presence or absence of 
early disease, but slight diminution of translucency of one apex may be due to 
an old arrested lesion, or, on the other hand, there may be definite physical signs 
of active disease, without abnormalities being found on X-ray examination. 
The heart shadow is often narrow and vertical in tuberculosis. Displace- 
ment of the heart due to pulmonary fibrosis or to affections of the pleura is 
clearly indicated. A good film may also give valuable information as to the 
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extent of lung involved and as to the presence of complications, such as 
effusion, pneumothorax or bronchiectasis. As the X-rays only cast shadows 
lacking in all pictorial details, tuberculous shadows cannot always be dis- 
tinguished from those due to other pulmonary lesions. It is thus clear that 
the X-ray findings should always be interpreted in connection with the history, 
symptoms and physical signs of the case. The X-rays, although often of great 
help, do not afford a simple road to diagnosis or supply infallible evidence in 
determining the nature of an obscure case. On the other hand, they are 
absolutely essential in the determination of the suitability of a case for 
artificial pneumothorax or other collapse treatment and in controlling its 
application. 

Cpmplications and Sequelae. — Compensatory emphysema is common 
in chronic fibroid disease, but bronchiectasis occurs less frequently. Gan- 
grene of the lung is not often observed. Colds and catarrhal affections of the 
respiratory passages are frequent in sufferers from tuberculosis, and lobar 
pneumonia may develop as a complication. Bronchitis often occurs, due 
either to spread of the tuberculous process or to a secondary infection. In 
some instances asthma appears for the first time after tuberculosis has 
become manifest. A tuberculous abscess occasionally forms about a rib or 
costal cartilage. 

Small areas of dry pleurisy are present at some stage in nearly fevery 
case ; a serous pleural effusion is common, and an empyema may develop as 
the result of a mixed infection, or from the tubercle bacillus alone. Pneumo- 
thorax may occur as an early complication, or late in the disease, generally 
from rupture of a caseous focus just under the pleura ; this frequently pro- 
gresses to the formation of a pyo -pneumothorax. The implantation of tubercle 
bacilli from the expired air or sputum may lead to secondary foci in the 
larynx, trachea and epiglottis, or more rarely in the pharynx, tonsils, base 
of the tongue or nose. Swallowing of sputum containing tubercle bacilli 
gives rise to gastro-intestinal complications in many cases. The most 
common site of tuberculous ulcers, is tJie terminal portion of the small 
intestine, but the appendix may be affected, and the connective tissue around 
the caecum is sometimes matted and thickened to form a palpable mass 
(hypertrophic tuberculoma). Tuberculous peritonitis is not common in 
adults and is usually secondary to intestinal lesions. The stomach is very 
rarely ulcerated, but an atrophic gastritis may occur in advanced cases. 
Pistula-in-ano and ischio-rectal abscess are comparatively common com- 
plications and tubercle bacilli may be found in the discharges. 

Small vegetations may be found post mortem in the heart on the aortic 
and mitral valves, but these arc usually due to some terminal infection.. 
Fatty degeneration of the myocardium occurs as a result of toxaemia, and 
infection by direct spread along the lymphatics may lead to pericarditis. 
The peripheral circulation is not infrequently poor, chilblains are common, and 
cachectic purpura may be seen. Lardaceous degeneration as a consequence 
of chronic tuberculosis is not so common nowadays as formerly, but when 
present may affect the liver, spleen, intestines, lymph glands and kidneys. 

The genito-urinary complications include lesions in the kidneys, bladder, 
epididymis and prostate. If the suprarenal body is affected Addison’s 
disease will usually develop. Spinal caries is occasionally observed. A 
peripheral neuritis may form part of the lesions occurring with marked 
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cacheziA. Generalised diasernination of the tubercle bacilli by the blood 
stream is followed by tuberculous meningitis. 

Course, — ^The course pursued by pulmonary tuberculosis is variable, 
depending upon the clinical type of the disease. In acute miliary tuber- 
culosis, death may occur in from 1 to 3 weeks from toxemia or generalisation 
of the lesions. In acute caseous tuberculosis, death usually results in from 
1 to 6 months. In chronic fibro-caseous tuberculosis, the disease may be 
completely arrested, or after a temporary arrest may become active at 
intervals and again become arrested under suitable treatment ; in other 
instances it progresses steadily to a fatal termination. In fibroid tuber- 
culosis the disease may become completely arrested or smoulder quietly for 
many years. 

Apart from the question of the expectation of life, various stages of 
tuberculosis aic described based upon anatomical lesions, toxaemia and 
functional disablement. The most impoitaiit of these are as follows ; 

1. The TunBAN-GEHnAUHT Classification. — An anatomical classifica- 
tion based upon the extent of lung tissue involved. Three stages are 
described. Stage 1. Early cases in which physical signs, if unilateral, only 
extend from the apex to the second rib, and, if bilateral, are limited to the 
Bupra-clavicular and supra-spinous regions. Stage 2. The signs, if unilaleral, 
do not reach lower than the louitb lib, and, if bilateral, are situated above the 
second ribs. Excavation is not present in this stage. Stage 3. This in- 
cludes more extensive lesions or localised ones in which excavation is present. 

2. Sir Robert Philip’s Classification. — Both the extent of lung tissue 
involved and the degree of toxaemia present are taken into consideration. 
Twelve stages are described, which arc indicated by the following signs : 

Lj, LjS, LjS, and IjS ; Lg, LgS, LjS, and IgS ; Lg, LgS, LgS, and IgS. L|, 
Lg, and Lg represent Jung involvement to the extent of stages 1, 2 and 3 
respectively, according to the Turban-Gerhaidt scale, s applied to these 
letters indicates that there is only slight systemic disturbance, whereas S 
signifies marked systeriiic disturbance ; and the signs l^S, IgS and IgS show 
that the systemic disturbance is excessive in relation to the lung involve- 
ment. 

3. Inman’s Classification. — This is based solely on the temperature in 
relation to exertion. 

Stage 1. The patient is febrile when resting. Stage 2. The patient is 
resting afebrile, but ambulant febrile. Stage 3. The patient is ambulant 
afebrile. Stage 4. The patient is working afebrile. 

The course taken by tuberculosis of the lung may lead to several termina- 
tions. Those are : (1 ) permanent arrest, either by fibrosis prior to caseation, 
or if the latter has occurred, by calcification and fibrosis ; (2) incomplete 
arrest, as shown by the persistence of tubercle bacilli in the sputum, or by 
slight degrees of pyrexia on over-exertion ; (3) rapid extension, here the 
disease spreads, and the toxADinia is out of all proportion to the extent of 
the lesions ; (4) death, this may result from Lho pulmonary lesion or from 
complications. I'he former may prove fatal as the result of pTogressive 
asthenia or cardiac failure, from asphyxia due to acute miliary tuberculosis 
or hsemoptysis, or in a small proportion of cases directly from loss uf blood 
in repeated hcemoptysis. The complications that most often prove fatal 
are meningitis, enteritis, laryngitis leading to dysphagia and starvation, or 
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piieuniotliorax. Intorcurrent diseases, such as pneumonia, influenza or 

diabetes, are occasionally the cause of death. 

Diagnosis.— This is easy when definite signs are present in the luiies 
and when tubercle bacilli are found in the sputum. On the other hand, the 
diagnosis of eiiTly cases may present one of the most difficult problems hi 
clinical medicine. Tuberculosis may be suspected on account of symptoms, 
although the physical signs are indeRnite. The conditions which most ^ 
frequently lead to doubt are dyspepsia, neurasthenia, debility, visceroptosis 
and intestinal stasis, oral sepsis, tachycardia associated with early Graves’s 
disease or heart disorders, affections of the nose and throat, and in children 
enlargement of the bronchial glands or acidosis. The history and symptoms 
are of great importance in these cases, and a careful examination should 
be made of each system. A test meal, opaque meal, or blood examination 
may be required before the correct diagnosis is established. 

On the other h.md, there may be definite signs of disease in the lungs 
which have to be differentiated from those produced by other conditions 
simulating tuberculosis. The cases included in this group embrace the 
majority of })ulmonary lesions, especially chronic bronchitis, fibrosis, 
bronchiectasis, asthma, emphysema, apical catarrhs and collapse, pleurisy, 
new-growths and cysts. Diagnosis depends upon the history and course 
of the disease, together with a careful record of the physical signs in the 
chest, investigation of the sputum for infecting organisms, X-ray examination 
and in some cases the determination of the Wassermann reaction. 

A condition of special difficulty is that of the variety of sarcoidosis known 
as Boeck’s sarcoid. The lesion is a benign lymjffiogranuloma or reticulosis. 

It affects the lymph glands, lungs, bones especially those of the fingers, and 
the sldn (see pp. 14 78-1480). The parotid and lachrymal glands are sometimes 
involved and irido-cyclitis has been recorded in 10 per cent, of the cases. 
The intestines, spleen and liver may be affected. The chief diagnostic points 
are the character of the skin lesions and the chronicity and tendency to 
spontaneous arrest. Tubercle bacilli are not found and the Mantoux reaction 
is often negative. The radiological appearances in the lungs are those of a 
diffuse mottling — coarser than that of miliary tuberculosis. The hilar glands 
are often markedly enlarged. 

When the diagnosis still remains doubtful the patient should be placed 
under observation, and a series of examinations carried out, the object 
of which is to determine whether or not active tuberculosis is present. The 
temperature should be observed with the patient in bed, a daily rise to 
99° F. or a swing of l°-5 to 2° below normal being suspicious. The 
sputum should be examined repeatedly for tubercle bacilli by the ordinary 
method, and if not foundtfche antiformin process should be carried out. 

Before applying any tuberculin tests the blood may be examined sero- 
logically, The use of the Arneth or von Bonsdorff blood count in diagnosis 
has been referred to on page 1196. The complement-fixation test has proved 
disappointing, and in the present form does not afford reliable criteria of 
activity or quiescence. 

The sedimentation test of the blood (stability reaction), i.e. the rate of 
settling of the erythrocytes in blood diluted with sodium citrate solution, 
is affected in this disease. In active cases the sedimentation rate is increased, 
but this reaction is not specific. It is also increased in other conditions such 
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as pregnancy, carcinoma, syphilis, rheumatism and acute infections. The 
test is therefore of little or no value in diagnosis, but it affords valuable 
indications of the degree of activity, and may assist in determining the form 
of treatment. 

It has also been used as a guide to prognosis, since it is affirmed that 
arrest should not be considered as firmly established until the sedimentation 
rate has returned to normal. This may not occur until some time after the 
usually accepted clinical symptoms and signs of activity have disappeared. 

The Tuberculin Tests. — 1. Cutaneoua (the Pirquet reaction), — Scari- 
fications are made on the skin of the forearm through a drop of Koch’s 
old tuberculin, human and bovine, and through a drop of saline as a control. 
A positive reaction is shown by the formation of a slightly raised, reddened 
papule at the site of the scarification through one or other varieties of 
tuberculin, whereas the control is not affected. Unfortunately, except in 
the first two years of life, this affords no indication of active disease, but only 
reveals the presence of previous infection with resulting tuberculin sensitive- 
ness. A positive reaction is therefore given by the majority of adults. 

2. Mantoux's intradermal test. — An injection of Od c.c. of a 1 in 10,000 
dilution of old tuberculin (0-01 rngrm.) is injected intradermally. If no reaction 
occurs, the injection is repeated in a week, with 0-1 c.c. of 1 in 1000 dilution 
(O'l mgrm.). A positive reaction is shown by a red areola, with some oedema 
and occasional vesiculation, 

A modification of this test consists in the use of Purified Protein Deriva- 
tive (P.P.D.). This is supplied in tablets of two strengths, which must be 
dissolved in a I)uffcred solution immediately before use. The advantage of 
this preparation is its constant potency. 

3. Vollmer’s patch test. — A strip of adhesive plaster is applied over the 
sternum, previously cleaned with ether. To this strip are attached three 
small squares of filter paper, the central one is a control of untreated paper, 
the other two have been saturated with undiluted old tuberculin and allowed 
to dry. The plaster is removed in 48 hours and 12 or 24 hours later a positive 
reaction is shown by redness, infiltration and sometimes by papules or 
vesicles. 

4. The subcutaneous test. — The patient must be apyrexial, and must be 

kept in bed — mgrm. of old tuberculin is injected subcutaneously, and 
its effect determined. The reactions that may develop are — (a) local, 
an inflammatory swelling at the side of the injection ; (h) focal, an increase 
of the signs observed at the seat of disease in the lungs, such as the temporary 
appearance of a few rales at one apex. This is the most important ; (c) general, 
as judged by a rise of temperature and sense of malaise. The temperature 
should be charted 4-hourly after the injection, and a rise to over 99° F. 
indicates a positive reaction. If no reaction follows this initial dose, larger 
injections are given at intervals of 2 or 3 days, in this sequence : J, 1, 5 

and even 10 mgrms. 

This test has the drawback that it does not indicate activity of disease, 
and it has the additional disadvantage that it may cause a quiescent pul- 
monary focus to light up and spread, and so cause irreparable damage. 

Finally, the X-rays afford most valuable assistance in the diagnosis of 
early cases with doubtful signs, and also help in the differential diagnosis of 
tuberculosis from other lung diseases with well-marked signs. 
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Prognosis. — A number of factors must be critically considered in the 
determination of the prognosis in pulmonary tuberculosis. 

A marked family incidence generally suggests an unfavourable course, 
though this rule is not invariable. 

Personal history . — Chronic alcoholism is serious, chiefly because the regime 
of treatment is then peculiarly irksome, while the digestion and powers 
of resistance are often impaired in alcoholics. Tuberculosis in syphilitics 
frequently assumes a fibrotic type, and its course may be beneficially in- 
fluenced by anti-syphilitic treatment. The outlook is grave when tuber- 
culosis is conjoined with diabetes though less so since the use of insulin. 
Congenital heart disease and pulmonary stenosis are unfavourable factors ; 
but hypertrophy of the heart and mitral stenosis are said to be beneficial. 

The prognosis is very grave in infants and young children ; but slightly 
less serious up to the age of 20. Between 20 and 50 age has little influence ; 
but in later years the outlook becomes progressively less favourable. 

Apart from the effects of pregnancy and exposure, sex plays no im- 
portant part. 

Freedom from financial embarrassment improves the prognosis, inasmuch 
as advice can be sought early, and treatment carried through thoroughly. 

Marriage often leads to a breakdown in arrested cases especially in wohien, 
and induces more rapid spread of active lesions. 

Persistence in an unfavourable occupation, or return to it after com- 
pletion of institutional treatment, affects the prognosis adversely. 

Poor chest development and the “ habitus phthisicus ” are usually bad 
prognostic signs, although tuberculosis may run a rapid course even in patients 
with good physique. 

Patients with resolute and persistent personality are more likely to 
persevere with treatment and to recover, than those of weaker moral 
fibre. 

The prognosis is greatly affected by the type of the disease — acute 
miliary tuberculosis is usually rapidly fatal, whereas in acute caseous 
tuberculosis, although the prognosis is very grave, recovery may occur. 
In fibro-caseous tuberculosis the prognosis is most uncertain and difficult 
to forecast. Every factor must be carefully considered, and the response 
to treatment noted. The best outlook is in fibroid disease, which often 
undergoes complete and permanent arrest. 

Symptoms in thetr Relation to Prognosis. — Persistent cough, by 
exhausting the patient and disturbing sleep, is often unfavourable. 

The amount of sputum is usually dependent upon the type of disease 
and upon the presence of secondary infection, and may therefore be of 
value in prognosis. « 

The significance of tubercle bacilli in the sputum . — The figures obtained 
at the Midhurst Sanatorium, over a period of 8 years, in which the after- 
history of the patients was traced for the ensuing 6 years, show that the 
prognosis is best in closed ” cases ; but that it is nearly as good in those 
cases in which the tubercle bacilli disappear from the sputum during the 
sanatorium treatment. Persistence of bacilli in the sputum is an unfavour- 
able sign. The actual number of bacilli in the sputum and the presence of 
“ beading ’’ have no definite prognostic significance. 

Cases commencing with hemoptysis progress more satisfactorily than 
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those with other modes of onset, chiefly because they are diagnosed earlier. 
Haemoptysis occurring later may exert an unfavourable influence, either 
indirectly by spreading the disease into previously healthy portions of the 
lungs, or actually by the loss of blood. 

If dyspnoea is not due to attacks of bronchial spasm, it has usually an 
unfavourable significance. 

The temperature affords a clue to the type and activity of the disease, 
and is thus a valuable aid to prognosis. Profuse and persistent night sweats, 
or marked anorexia, especially when occurring early in tlie disease, are grave 
signs. Tachycardia due to toxiemia, signs .of cardiac failure, oedema and 
albuminuria are of bad omen. The blood pressure is thought by some to 
be a useful guide, systolic figures below 100 mm. Hg being unfavourable, 
whereas a rise of pressure may be associated with amelioration of the disease. 
In fibroid lesions the pressure may be raised throughout. 

The Extent op Physical Signs. — The activity of the disease rather 
than its extent is the important factor in determining prognosis. The 
development of compensatory emphysema is of value only as an indication 
of fibrosis in the tuberculous portion of lung, and therefore of chronicity. 

The Influence op Complications on Prognosis. — Generally speaking, 
the presence of complications increases the gravity of the disease. Involve- 
ment of the larynx is a serious compheation, especially when accompanied 
by dysphagia ; but complete recovery may take place if the pulmonary 
lesion is quiescent. In early rases spontaneous pneumothorax occasionally 
acts favourably ; but when it develops in association with extensive tuber- 
culosis, and especially if it progresses to pyo-pneumothorax, it is almost 
invariably fatal though, if the disease is unilateral, surgical measures may 
prove successful. 

Pleural eilusion often has a beneficial influence by diminishing the move- 
ments of a lung in which there is an early tuberculous focus. 

Secondary catarrhal affections tend to increase the cough and expectora- 
tion, and may lead to further spread of the disease. 

Meningitis is almost invariably fatal. Tuberculous peritonitis or enter- 
itis is a very grave complication, but fistula-in-ano often occurs in chronic 
cases, and exeits no marked deleterious eflect. Involvement of the genito- 
urinary system increases the severity of the disease, especially if the Indneya 
or bladder are aflected. If the epidadymis alone is involved the prognosis is 
not materially affected, as the lesion can be dealt with surgically, although the 
administration of a general anajsthetic may cause spread of the pulmonary 
disease. For this reason when operations are urgently needed on these 
patients, gas and oxygen, basal anaesthetics, local or spinal anaesthesia should 
be insisted on. 

As shown by the figures obtained at the Midhurst Sanatorium, a fairly 
accurate guide to prognosis is afforded by observing the condition of the 
patient on admission to the sanatorium, and his response to treatment. Even 
in the most favourable cases, which are diagnosed in an early stage, and 
progress satisfactorily under treatment, the mortality rate is six times 
greater after discharge, from the sanatorium than it is for the remainder of 
the population of England and Wales for the same age periods ; whereas in 
the cases of advanced disease the mortality rate is thnrty-eight times greater 
than for the average population. As the most critical time is during the two 
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or three years succeeding discharge from the sanatorium, the prognosis is 
largely a&cted by the conditions of life during this period. 

The rate of sedimentation of the erythrocytes (see p. 1204) has proved to 
be a valuable aid to prognosis. A persistently rapid rate is unfavourable. 

Treatment. — Prophylactic. — ^The prophylaxis of tuberculosis involves a 
consideration of public health questions dealing with the purity of the milk 
supply, the infection of meat, sanitation and housing, the early diagnosis of 
tuberculosis, the examination of contacts, and the segregation of “ open ” 
cases. Inoculation with the B.C.G. vaccine (attenuated living bovine bacilli) 
has not met with favour in this* country. All these questions are considered 
in the general article on Tuberculosis. 

CciRATiVK. — This varies with the type and stage of the disease. In 
all acute or febrile cases treatment should be commenced at home or in a 
nursing home or hospital, where the patient can be under careful observation 
in bed. The various forms of treatment which may be considered are — (1) 
sanatorium treatment ; (2) home or institutional treatment ; (3) dietetic 
treatment and personal hygiene ; (4) climatic treatment ; (5) graduated 
rest, exercise and labour ; (6) medicinal treatment ; (7) specific measures ; 
(8) operative treatment ; (9) symptomatic treatment. 

1. Sanatorium Treatment. — This constitutes the best mode of treatment 
for early and for certain types of chronic disease ; but is totally unsuited for 
acute febrile or very active cases. The advantages obtained are : (o) the 
patient learns the most suitable mode of life, and the methods employed to 
check the spread of the disease ; (6) the housing is specially designed and 
the climatic conditions are good j (c) the dietary is abundant and adapted 
to the patient’s needs ; (d) there is constant skilled medical supervision, and 
the daily routine is adapted to the actual physical condition of the patient. 

On arrival a newcomer is kept in bed for a few days in order that his 
resting temperature may be observed, and the necessary examinations 
carried out. If there is pyrexia, rest in bed must be enforced until the tem- 
perature falls to normal. If the temperature rises above 99° F. when the 
patient is up, return to bed is usually necessary. The routine of sanatorium 
treatment varies in different institutions, the most important divergence 
being whether or not a system of “ graduated exercise ” is employed. In 
nearly all an hour’s recumbent rest is enforced before lunch and dinner. 

After three months’ stay it is usually possible to decide whether the patient 
is responding to treatment, and, if so, it should, if possible, be prolonged for 
at least another three months, or until the sputum is free from tubercle 
bacilli. 

2. Home and Institutional Treatment. — Treatment at home, in nurs- 
ing homes or in special hospitals, is essential in early cases with fever, and in 
cases in which it is necessary to establish the diagnosis. Home treatment is 
also usually necessary on return from sanatorium or climatic treatment, if 
arrest is incomplete. An endeavour should always be made to carry out the 
principles inculcated at the sanatorium, and the patient should be under 
regular medical supervision. Advanced cases are best looked after in special 
institutions. 

3. Dietetic Treatment and Personal Hygiene. — It is desirable to 
graduate the diet in each case so that the patient is restored to the previous 
maximum weight ; but, in order to accomplish this, the food should be slowly 
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increased and all ideas of enforced overfeeding discountenanced. A total 
calorie value of 3000 to 3500 is usually ample ; but, if the patient is performing 
heavy work, as much as 4000 may be necessary. Meat, fish, eggs and fats are 
usually well tolerated. It is not often necessary to give large quantities of 
milk when the patient is on a full dietary. If extra food is required, the 
protein may be increased by raw meat sandwiches. Additional carbohydrates 
with small daily doses of insulin if they are not well tolerated are often helpful. 

In all cases in which there is expectoration the patient should be clean- 
shaven. Great care must be taken in the disposal of sputum to ensure that 
it does not become dry, and that flics do not have access to it. All patients 
who are up should carry special sputum flasks, while those who are in bed 
should have sputum cups suitably covered and containing disinfectant. The 
sputum should be burnt, or, if this is impossible, it should be emptied into the 
water-closet after disinfection with carbolic acid or other simple or cheap 
disinfectant. 

Smoking is best avoided in cases of active disease or laryngeal tuberculosis, 
and in no instance should inhaling be allowed. Woollen under- garments 
should be worn ; but all excess of clothing is harmful. Sun-bathing and 
injudicious uncontrolled sun exposure are dangerous and often activate 
quiescent lesions. Patients should be strongly warned of this danger. 

4. Climatic Treatment. — This is undoubtedly of value in carefully 
selected cases. The climatic resorts fall into three groups — mountain, 
marine and inland. 

The mountain resorts . — In Europe the most suitable places are found in 
Switzerland. Among these are St. Moritz (6090 feet), Arosa (6000 feet), 
Davos (5150 feet), Montana (5000 feet) and Leysin (4690 feet). In America 
the most celebrated resorts are in the Rocky Mountains at Colorado Springs 
(5000 feet) and Denver (5000 feet), or in the Andes or Adirondack Mountains. 
The advantages of high altitudes consist in the stillness, purity and rare- 
faction of the air, and the greater diathermancy of the atmosphere to the sun’s 
rays. Metabolism and the general circulation are thereby increased. 

High altitudes are suitable for early cases which are afebrile, or for quiescent 
cases of more advanced type. Contra-indications are recent heemoptysis, 
active disease with fever, extensive fibrotic lesions and complications such as 
emphysema, asthma, cardio-vascular lesions or nephritis. 

Marine and coast resorts . — Among the important coast resorts in the British 
Isles are Hastings, Bournemouth, the Isle of Wight, Torquay, Falmouth, 
Llandudno, Penmaenmawr, Scarborough, Mundesley and the various seaside 
towns in Thanct. Farther afield are the French and Italian Riviera, Madeira, 
the Canary Isles, Morocco, Algiers and Egypt, The climate tends to be warm, 
moist and equable, and the amount of ozone is probably increased. These 
rosorta are especially suitable for cases of more advanced and active disease, 
and for those complicated by hcomoptysis, bronchitis, emphysema and 
laryngitis. Residence by the sea actually at sea-level is undesirable. 

Inland resorts . — These are to be found on the English and Scottish moor- 
lands. The climate of California, the South African veldt, and parts of 
Australia and New Zealand are admirably suited to this disease, especially 
for arrested or earlj^ uncomplicated cases ; but the laws against the admission 
of tuberculous patients are strictly enforced at all of them. 

Sea voyages . — These are contra-indicated for all except completely arrested 
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cases owing to the lack of fresh air in cabins, the possibility of sea-aickneBs, 
and the difficulty of obtaining suitable treatment if the disease advances. 

5. Graduated Rest and Exercise. — Treatment in bed is necessary so 
long as there is fever, and if the raised temperature is persistent “ absolute 
rest ” should be enforced. This consists in keeping the patient recumbent in 
bed, sufficiently well covered to prevent any muscular contraction from chill, 
while feeding and washing are attended to by the nurse, and the use of the 
bed-pan and slipper for evacuations is insisted upon. When the temperature 
becomes normal the patient is allowed up for varying periods, commencing 
with 1 hour daily, and increasing slowly to 6 or 8. If still apyrexial, 
walking exercise of 1 or 2 miles or more daily can be allowed. 

The system of “ graduated exercise ” which Paterson instituted at the 
Frimley Sanatorium has proved of great value. There are six grades, the 
first and lightest consisting of walking up a slope carrying a light weight such 
as a basket of earth, while the sixth and heaviest involves hard manual labour 
with a pickaxe or shovel for 6 hours daily. This system is based on the 
principle that muscular exercise leads to the dischaige of tubercle toxins 
from the pulmonary focus, and by liberating these in gradually increasing 
doses, a condition of active immunity is induced. A careful watch must be 
kept during this controlled process of auto-inoculation to prevent excessive 
doses of toxin being discharged, wfiicli are early indicated by rise of tempera- 
ture and of pulse-rate, headache, increased cough and expectoration, lassi- 
tude and malaise. If such occur, the patient should be put back to bed for 
a few days, and when the condition has subsided the graduated exercise 
may be resumed at the grade which induced the over-inoculation or that 
immediately below it. 

6. Medicinal Treatment. — ^No specific drug has yet been discovered 
for the treatment of tuberculosis. Amongst the medicines in most general 

4 use are : 

(a) Cod-liver oil . — This may be administered by the mouth in doses up to 
2 ounces daily. The cod-liver oil may be of value either on account of its 
fat-soluble A and D vitamins content, or, as suggested by Rogers, it may 
assist by dissolving the capsules of the tubercle bacilli and so facilitating 
their disintegration. Halibut liver oil is now sometimes used instead. 

(h) Creosote . — This may be given in doses of min. 2 to 3 three times a day 
after food, cither in combination with cod-liver oil, or in capsules. It should 
be discontinued if gastric disturbance or haemoptysis ensue. 

(c) Hypophosphites . — These are not so generally used as formerly and, 
beyond their “ tonic ” effect upon the nervous system, have no demonstrable 
influence upon the pulmonary lesion. 

((/) *' Nascent " With the idea of liberating free iodine in the 

tissues, potassium iodide grs. 30 is administered after breakfast in half a 
pint of water, and throughout the day 3 to 5 ounces of chlorine water are 
consumed with lemonade. This treatment is of value in certain chronic 
fibroid cases, but it often produces no appreciable results, and may cause 
dyspepsia. 

(e) Arsenic . — Liquor arsenicalis min. 2 to 3 by mouth, or sodium cacodylatc 
gi. ^ to J subcutaneously, arc of value in some cases associated with anaemia. 
Neoarsphenamine, administered intravenously, is useful in chronic cases 
complicated by syphilis. 
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(/) Inhalations. — ^Disinfectant drugs when inhaled often check cough 
lessen expectoration and improve the general condition of the patient. Lees’s 
inhalation is of value. It consists of creosote, parts 2; acid, carbol., 2; 
liq. iodi mitis, 1 ; sp. jnthcris, 1 ; and sp. chlorof., 2. About 6 drops an hour 
are placed upon a Burney- Yeo mask, which should be worn almost con- 
tinuously throughout the day. A modification now more frequently employed 
is : menthol, 4 ; olci cinnamomi, 3 ; olei limonis, 4 ; creosote, 10 ; olei 
pini, 10 ; sp. chlorof., 10. 

ig) Calcium is often given by the mouth in the form of colloidal calcium 
in doses of 60 minims three times a day ; or intramuscularly, as calcium 
gluconate, 5 c.c. of a 10 per cent, solution once or twice a week. Parathyroid 
extract is sometimes administered at the same time. 

(h) There has been a revival of interest in preparations of gold in the 
treatment of this disease, notably by M0llgaard, who uses sodium aurothio- 
sulphate, to which the name of sanocrysin has been applied. It is now admini- 
stered in smaller doses than when it was first introduced. The initial dose is 
usually 0 01 g. dissolved in sterile saline solution and injected intravenously. 
The second dose is given 5 days later, and is as a rule0 025 g. If no reaction 
occur, the dose is increased to 0-1 g., and usually later to 0-25 g., the intervals 
being extended to a week. The total amount given in a course is usually 
3 g., or sometimes up to 5. The course may have to be interrupted owing to 
reactions, chiefly fever, albuminuria, stomatitis, diarrhoea, peripheral neuritis 
and skin manifestations. 

7. Specifio Measures. — ( a) Active immunisation. — Tuberculin and 
tubercle-vaccines. 

The tuberculin treatment has not fulfilled 'the high hopes held out on its 
introduction by Koch. There are now numerous forms of tuberculin avail- 
able, indicated by certain letters, and falling into three groups. (1) Those 
containing the exo-toxins only. These include Koch's old tuberculin T., 
O.T., and T.O.A., Denys' bouillon filtre (B.F.) "and albumose-free tuberculin, 
T.A.F. (2) Those containing the endo-toxins chiefly, such as Koch's “ new ", 
tuberculin, T.R. (3) Mixtures of endo- and exo-toxins, the most important 
of which are Koch's bacillary emulsion, B.E., the sensitised bacillary emulsion, 
S.B.E. and Beraneck’s tuberculin, T.Bk. 

The Therapeutic Substances Act, 1925, restricts the terra “ tuberculin " 
to the first of these groups, and recommends the name “ tubercle vaccine ” 
for any substance obtained directly from the bacterial bodies. 

Tuberculins and tubercle-vaccines may be prepared from human or bo\dne 
bacilli ; if from the latter the letter P. (porlsucht ) placed before the letters 
.indicating the variety of tuberculin, signifies its origin, e.g. P.T . In administra- 
tion, some aim at producing reactions and establishing tuberculin tolerance 
by giving largo doses at fairly frequent intervals ; others believe in minute 
doses at longer periods, the chief object being to avoid the production of any 
reaction. The actual doses are either measured in milligrammes of dried 
tubercle bacilli, or in cubic centimetres or cubic millimetres of the fluid 
tuberculin. The usual method is to measure the doses in cubic centimetres or 
fractions thereof, and to make the necessary dilutions in a series of bottles. 
Smaller initial doses should be used with a strong tuberculin such as the B.B. 
than with the weaker ones such as the T. or T.A.F. Thus, if adopting minute 
doses, Digriu. of B.B. would be a suitable initial dose, then for T.R. 
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iTnrTTTRr nigrm. would be used and f^^mgrm. of T., B.F., or T.A.F. As Llie 
Afferent tuberculins are supplied by the makers in varying strengths, 0*001 
c.mm. of the original fluid is equivalent to the above doses. 

Those who believe in minute doses commence with 0*001 c.mm. and work 
up to 0*1 C.C., whereas others commence with 0*6 to 1 c.mm. and increase to 
1 c.c. The tuberculin should be injected subcutaneously, and a careful 
observation kept for local, focal and general reactions. Tuberculin, if used 
injudiciously, can be productive of harm. At Midhurst Sanatorium it was 
tried for some years, and no better ultimate results were obtained than in 
the “ non-tuberculin ” years. It seems wise, therefore, to use tuberculin 
only in very carefully selected cases, thus T.B. does at times appear beneficial 
in chronic tuberculosis, promoting the formation of fibrous tissue and loading 
to the disappearance of tubercle bacilli from the sputum. 

Various attempts have been made to remove as far as possible the fatty 
and waxy constituents from the tubercle bacilli before preparing a vaccine 
from it. Much and his collaborators have employed partial antigens or 
partigens derived from tubercle bacilli, singly or in varying combinations. 
Some good results are on record from both of these methods, but on the 
whole their use has so far been disappointing. 

Grasset has recently recorded success with a preparation described as 
tubercle endotoxoid,” which he claims is freed from the toxic factor in 
ordinary tuberculins. 

(&) Passive immunisation . — The various serums such as those prepared 
by Marmorek and Maragliano have not proved successful, and this applies to 
the “ contra -toxin ” of Mehnarto and the “ I.K.” (immune bodies) of Spengler. 

8. Operative Treatment.— (a) Artificial f neumothorax.—Tlhi^ mode of 
treatment is now becoming more generally adopted in selected cases. It 
is increasingly employed in cases of early disease, where there are indications 
of incipient softening or of recent cavitation. In early cases without softening 
it is not as a rule used, unless there are indications of rapid spread or of pleural 
involvement when it is wise to start before adhesions have formed. In 
extensive bilateral disease it may be dangerous. If old and dense pleural 
adhesions are present, it is impracticable. If there is much emphysema 
or cardiac embarrassment, it involves risk. It is also of value in certain 
cases of repeated severe haemoptysis. Tuberculous laryngitis or enteritis 
are not contra-indications, providing that other conditions are suitable. 
Sterile air is introduced into the pleural cavity, and the lung allowed to 
collapse. The method of induction of artificial pneumothorax is as follows : 
A preliminary subcutaneous injection of ^ grain of papaveretum (omnopon) 
is given half an hour before the start. The patient lies on the sound side 
with the head low and supported on a pillow. A second pillow is placed 
under the chest to expand the intercostal spaces. The skin and the tissues 
down to the pleura are ansesthetised with 2 per cent, procaine hydrochloride 
solution after the application of iodine. The site usually chosen is in the 
sixth intercostal space in the mid-axillary region. A special pneumothorax 
needle, attached by a rubber tube to the pneumothorax apparatus, which 
is carefully examined to see that it is in proper working order, is then pushed 
through the intercostal space until the pleural cavity is reached. The 
apparatus is then adjusted so that the intrapleural pressure can be observed. 
No air should be introduced until the manometer shows a normal negative 
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pressure range with inspiration, of 5 to 10 or more cm. of water. This is 
the test of entry into the pleural space, and when this is established 200 to 
300 c.c. of sterile air may be allowed to enter the pleural cavity. The final 
pressures are then recorded and the needle is withdrawn. A refill is given 
next day and another after two more days, the quantities of air introduced 
being determined by the final pressures, which should be kept slightly nega- 
tive. Subsequent refills are ^adually spaced out to a week, then ten days 
and later to two, three and four weeks’ intervals. The usual custom now 
is to maintain the collapse for three years or even longer. If the condition 
of the patient is satisfactory, re-expansion may then be permitted cautiously. 
It should be remembered that after expansion pleural adhesion almost 
invariably occurs and the treatment by artificial pneumothorax cannot 
be repeated. In some cases of bilateral disease, which is active but not 
very extensive in either lung, a cautious use of bilateral artificial pneumo- 
thorax has proved practicable and helpful, but very great care is necessary 
in adjusting the pressures. 

There are certain dangers in the procedure. These are now rare, and they 
can usually be prevented by careful attention to the technique. Death 
has occurred from pleural shock when the needle has reached the pleura 
and before any air has been introduced. Adequate ancBsthcsia of the pleura 
is the only known method of eliminating or minimising this risk. If the 
lung is adherent to the cheat- wall, owing to pleural adhesions, or if the needle 
is pushed in too far, it may be inserted into the lung or into a pulmonary 
cavity ; the manometer will then show a swing above and below the zero 
line instead of entirely below it. Under these circumstances, no air should be 
allowed to enter. The needle may be inserted into a blood vessel. In this 
case the manometer pressure will rise above zero, and blood may appear in 
the glass section insei-ted in the rubber tube leading from the manometer 
to the needle. The needle should be withdrawn immediately, lest air should 
enter the vessel. 

If the pleura is found to be adherent at the site of the first puncture, 
another attempt may be made elsewhere, e.g. just below the inferior angle 
of the scapula. This spot may be selected for the initial puncture in left- 
sided cases where there is marked cardiac displacement. In cases in which 
localised band or cord adhesions prevent adequate collapse, it is often possible 
to cut them by clectrocautery or diathermy through an operating thoraco- 
scope, thus ensuring completely effective collapse. This is called internal 
pneumolysis. 

(h) Oleothorax . — Sterilised olive oil or liquid paraffin with a varying 
percentage of gomenol is sometimes used to maintain the collapse started by 
artificial pneumothorax. Paraffin is used when the mediastinum is unduly 
mobile, since it tends to thicken the pleura. The oil or paraffin is introduced 
by means of a Dieulafoy syringe, and air is withdrawn at the same time by a 
reversed artificial pneumothorax apparatus. Whichever is used, it is im- 
portant to test the sensitiveness of the pleura by small injections of 2 to 5 c.c. 
to start with. In later injections the amount introduced may be gradually 
increased to 200 c.c. or more. Oleothorax is now for the most part restricted 
to cases of therapeutic pneumothorax tending to obliterate from spreading 
adhesion, and those with mobile mediastinum. 

(c) Evulsion or crushing of the phrenic nerve . — This is now often performed 
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in order to produce basal collapse, but it helps to produce relaxation at the 
apex and may aid in the contraction and closure of a cavity. Division 
alone is not sufficient ; it is desirable to remove as long a stretch of the nerve 
as possible. In recent years temporary paralysis has been induced by 
crushing the nerve, the effects lasting about 6 months. This is often carried 
out instead of evulsion, since it does not prejudice further surgical treatment 
subsequently. 

{d) Thoracoplasty. — If owing to adhesions it is impossible to collapse 
the lung temporarily by an artificial pneumothorax, permanent collapse by 
thoracoplasty may be considered. In the Sauerbruch operation, the posterior 
3 or 4 inches of the ribs from the first downwards are removed, even to the 
tenth or eleventh, the lower level being determined by the extent of the com- 
pression of the lung it is desired to produce and therefore by the amount and 
situation of the diseased area. This operation is now performed in two or 
three stages, and generally under local ansBsthesia. Good lateral collapse is 
usually obtained by this operation, but antero-posterior compression is less 
complete. Semb’s operation is more satisfactory and is now more frequently 
employed. The first, second and third ribs are completely removed and the 
fascial supports of the apex of the lung are divided, which is thus allowed to 
sink down, producing a concentric collapse. The second and if nccess^y a 
third stage are similar to those in the Sauerbruch operation. 

(c) Apicolysis (extrapleural pneumolysis). — Successful local collapse can 
sometimes be attained by introducing some extraneous material like paraffin 
between the chest wall and the parietal pleura over a local area of disease, 
or a cavity which is not too near the j>leura. 

(/) Extrapleural pneumothorax. — In some cases where artificial pneumo- 
thorax fails owing to extensive apical adhesions, an extrapleural pneumo- 
thorax may be induced. A portion of the fourth rib is removed near the spine 
and the parietal pleura with the adherent lung is stripped away from the 
chest wall through the endothoracic fascia. The separation is carried down 
to the hilum on the mediastinal aspect, to the eighth rib posteriorly and to the 
fourth costal cartilage in front. The wound is then carefully closed and 
sutured. The extrapleural space thus produced is maintained by repeated 
refills of air, at first very frequent, subsequently at longer intervals. After 
about a month high positive pressures up to +18 and +24 must be main- 
tained, otherwise the space obliterates. This procedure, though sometimes 
successful, seems less generally satisfactory than apical thoracoplasty. On 
the other hand it involves less shock than the operation of thoracoplasty, 
and is therefore practicable in some cases where thoracoplasty cannot be 
considered. The existence of an intrapleural pneumothorax below where it 
is necessary to keep the lower lobe under control does not contra-indicate it. 

9. Symptomatic Trba^’MENt. — When cough is ineffective it may be 
relieved by a sedative lozenge or linctus containing diamorphine or codeine, 
or by the well-known liquorice lozenge. If there is difficulty in bringing up 
the sputum, a simple saline mixture is of value, such as sodii bicarb, grs. 10, 
Bodii chlorid. grs. 3, sp. chlorof. min. 10, and aq. anisi ad fl. oz. 1. 

Pain in the chest is usually alleviated by local application of pigmentum 
iodi, liniments, mustard leaves or other counter-irritants. 

Night sweats. — The windows should be widely opened at night. A piU 
containing zinc. oxid. grs. 3 and ext. belladonn. sicc. gr. ^ is often of value. 
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Picrotoxin, agaricin and stryclinine have also been used. A rush mattress 
as used in the tropics has been recommended. 

Fever . — Rest in bed up to the extent of “ absolute rest ” is the best 
means of lowering the temperature. Antipyretic drugs have no effect upon 
the course of the disease, but may alleviate malaise. Amongst these may 
be mentioned aspirin and cryogenin. 

Slight hsemoptysis, in which the sputum is only streaked, calls for 
no special treatment. Moderate haemoptysis, with expectoration of 3 or 
4 ounces of blood, requires more active measures. The patient should 
be put to bed, a saline aperient administered, and if there is anxiety or 
alarm a sedative drug should be given, such as heroin or morphine. In 
profuse or persistent haemoptysis the patient should be confined strictly 
to bed, and if it is known from which side the bleeding has occurred, it is 
best to lie on this side. If the cough is troublesome, or if the patient is 
alarmed, morphine gr. J to J, or diamorphine, hydrochloride gr. to 
should be injected subcutaneously. The food is best given cold, and may 
be iced ; no alcohol must be taken. A course of calcium lactate grs. 10, t.d.s., 
may be commenced ; but its action is somewhat uncertain. If the bleeding 
persists, various other remedies should be tried, these include the inhalation 
of amyl nitrite, or the injection of haemoplastin, coagulen ciba, horse serum, 
or emetine hydrochloride subcutaneously. Congo red, given intravenously, 
has proved of value in some cases. Ergot and adrenaline are both contra- 
indicated. If the haemorrhage is still unchecked, or is frequently repeated, the 
advisability of establishing an artificial pneumothorax must be considered. 

Gastro-intestinal symptoms . — Anorexia or dyspepsia can often be relieved 
by changes in diet, or by the administration of suitable drugs. Alkalis 
and gentian are especially valuable, and when hypochlorhydria is present, 
dilute hydrochloric acid (min. 10-30) should be given well diluted after 
meals. Digestive ferments, such as taka-diastase or papain, may be required 
at times. All tendency to constipation should be checked by laxatives, and 
if diarrhoea develops, avoidance of diet leaving bulky or irritating residues 
should first be tried, before administering drugs containing lead, opium, 
bismuth or tannic acid. 

Insomnia is often a troublesome symptom, and every endeavour should 
be made to obtain a good night’s rest by administration of mild hypnotics, 
and by relieving distressing cough and pain. 

The treatment of the complications of pulmonary tuberculosis is de- 
scribed under their respective headings. The after-care of patients dis- 
charged from sanatoria is an important subject, to which considerable 
attention is being devoted, and involves a consideration of the advisability 
of estabUshing training centres or industrial colonies for consumptives. 
These are proving of very great value. 


THE PULMONARY MYCOSES (PNEUMONOMYCOSES) 

A number of fungi produce pulmonary lesions. Considerable confusion 
exists in regard to their nomenclatures, and at the present time it is difficult 
to give accurate accounts of them. The pulmonary mycoses have one 
feature in common, in that they produce chronic pulmonary lesions 
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practically indistinguishable clinically from those of the chronic forms of 
pulmonary tuberculosis. 

Among the varieties of mycotic infection at present separated clinically 
may be mentioned — (1) Actinomycosis and other streptothrix infections ; 
(2) Aspergillosis ; (3) Blastomycosis ; (4) Sporotrichosis ; (5) Moniliasis ; 
(6) Mucormycosis. 


Streptotiuchosis (Actinomycosis) 

i£tiology. — The general characters of the streptothrix group of organisms 
are described in the section on Actinomycosis. It is now recognised that more 
than one of these may be pathogenic for man, and some authors give separate 
descriptions of the forms due to the various streptothrix organisms, At the 
present time there seems little advantage in so doing, since the important 
point in regard to treatment is to recognise that the morbid process is due 
to some form of streptothrix infection, the identification of the variety being 
a pathological refinement. The maimer of infection is at present obscure. 
The organism is now believed to be present not infrequently in the alimentary 
tract, but the conditions favouring its invasion of the tissues are not known. 
A large proportion of cases show the first lesions in the head and neck regions, 
but primary pulmonary cases occur, and are probably more frequent than is 
generally recognised. 

Pathology. — ^The streptothrix group of organisms produces an in 
fiammatory reaction which leads to the formation of granulomatous tissue. 
This, like the granuloma of tubercle, is very liable to undergo secondary 
changes producing small areas of pus formation or leading to fibrosis. Unlike 
tuberculosis, however, streptotrichosis tends frequently to transgress ana- 
tomical limitations and spreads by contiguity. In the primary pulmonary 
cases the distribution of the lesions is at first very similar to that of tuber- 
culosis, and the disease may extend in an identical manner. In the forms 
due to spread from other organs such as the liver, the base of the lung may 
be first involved, while in cases extending down from the neck the path of the 
infection is apparent. 

Owing to the tendency of the lesions to spread by contiguity, subcutaneous 
abscesses may form and simulate caries of the ribs. Pleural adhesion is 
the rule, but occasionally empyema results. When a subcutaneous abscess 
ruptures or is opened, the characteristic “ sulphur granules ” may be found, 
although this is not invariable. The skin around the sinuses which result 
is often puckered in a somewhat characteristic fashion. 

Symptoms. — These are in general identical with those of the chronic 
forms of pulmonary tuberoulosis, such as cough, expectoration, which may be 
ofiensive, dyspnoea, fever and night sweats. The occurrence of local 
abscesses under the skin or the presence of the organism elsewhere may 
give rise to special features ; but these are late developments in primary 
pulmonary cases. 

Complications and Sequelae. — ^These are usually due to the other 
localisations of the organism ; but, in addition, empyema and bronchiectasis 
may be mentioned. 

Course. — This is progressive, and leads eventually to asthenia, emaciation 
and death. 
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Diagnosis. — Tliis can only be established by the discovery and identifica- 
tion of the organism in the sputum and the discharge. The characteristic 
“ sulphur grains are not invariably present, and may escape notice ui|less 
looked for carefully. In any obscure case of pulmonary disease in which 
tubercle bacilli are not found after repeated search, Hhe possibility of 
streptotrichosis should be considered, and direct films should be specially 
examined. 

Prognosis. — This is serious, although some cases respond well to treat- 
ment . 

Treatment. — Large doses of potassium iodide should be administered, 
commencing with 5 or 10 grains three times a day, and increasing until the 
dose reaches a drachm or oven more thrice daily. In addition, collosol iodine 
(Crookes) may be given intravenously in doses of 5 o.c. at least once a week. 
If the organism grows well in culture, a vaccine may be prepared and em- 
ployed cautiously, especially if the iodides do not act satisfactorily. A stock 
vaccine may be helpful in other cases. Surgical treatment of local abscesses 
or of empyema may be required. External application of a radium pack is 
sometimes useful. 


Pulmonary Aspergillosis 

i^tiology. — Infection of the bronchi and lungs sometimes occurs by 
the Aspergillus Jumigatus^ more rarely by the A. nidulans. The disease 
has been most frequently observed in France. It occurs among pigeon 
breeders and hair sorters and combers. The former acquire the disease 
from the process of artificial feeding, from grains in the mouth to the beak 
of the bird ; the latter from the use of rye flour in cleaning the hair. Millers 
and farm labourers have also been the subjects of the disease. 

Pp,tHology,-^The fun^ induces nodular fomatjonp in the lung 
tissue somewhat resembling aggregated tubercles. Bronchitis, patchy 
lobular consolidation and fibrosis result. Emphysema, bronchiectasis and 
cavity formation may follow. A secondary aspergillosis may occur in 
chronic cases of bronchitis or lung disease, but is of little clinical 
importance, 

Symptoms. — Primary aspergillosis produces symptoms similar to those 
of bronchitis, broncho-pneumonia or pulmonary tuberculosis, according 
to the localisation and degree of the lesions. The sputum may be blood^ 
stained, or definite hemoptysis may occur. There is generally wasting with 
irregular fever. 

Course. — Acute broncho-pneumonic forms may be fatal in a few weeks 
or months. The chronic lesions may extend to years, and arrest with 
fibrosis is not uncornmon. 

Diagnosis. — The condition has to be differentiated from pulmonary 
tuberculosis, and from other varieties of pneumonomycosis. This depends 
upon the recognition of the fungus by microscopical and cultural examination 
of the sputum. 

Treatment. — This consists in avoiding further infection, and giving large 
doses of potassium iodide as in streptotrichosis. Open-air measures and 
general tonic treatment are also to be recommended. 

39 
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Other Myootio Infections 

Fungi of the genera Blastomyces (Oidium^ Coccidioides) and Sporotrichum 
are well known to produce cutaneous afiections simulating chronic gummatous 
or tuberculous lestbns. They may also give rise to pulmonary disease pro- 
ducing symptoms like those of tuberculosis. 

CasteUani has described various broncho-pulmonary conditions due to 
species of the genus Monilia, including the “ tea-tasters’ cough ’* and “ tea- 
factory cough.” Another fungus, Mucor miicedo, has been found in the 
sputum, and is regarded as pathogenic to man. 

All these moulds produce bronchitic symptoms and mild infections, 
while more severe forms simulate pulmonary tuberculosis. The diagnosis 
in each case depends upon the recognition of the fungus, and the treatment 
recommended is large doses of potassium iodide. 


SYPHILIS OF THE LUNGS 

i£tiology. — Clinically recognisable pulmonary syphilis is a rarity ; but 
syphilitic lesions occur in the lungs in both the congenital and acquired forms 
of the disease. 

Pathology. — Even post mortem it is often difficult to establish the 
syphilitic nature of the pulmonary lesions found in cases of syphilis, owing 
to the fact that they tend to the formation of scars presenting no char- 
acteristic features. 

Congenital syphilis. — The essential changes are — (1) Round-celled in- 
filtration with eventual fibrosis, starting round the bronchi and spreading 
to the inter-alveolar framework ; (2) periarteritis of the smaller arteries ; and 
(3) desquamation and degeneration of the epithelium of the alveoli and 
bronchi. Gummata may be present, but are rare. Spirochsetes can be 
demonstrated in the lesions by Levaditi’s method. The microscopic appear- 
ances comprise the “ white pneumonia ” of Virchow and an interstitial 
pneumonia, which is commoner, although both conditions are frequently 
associated. White pneumonia is found in premature or still-born infants, 
and in those dying soon after birth. The condition may be widespread or 
localised. The afiected areas are firm, consolidated, smooth and greyish- 
white in colour. There are no interstitial changes, and the consolidation is 
due to the filling of the alveoli with desquamated, degenerating epithelial 
cells. 

In the commoner interstitial form the lung is firmer, harder and darker 
grey in colour, and th^ connective tissue is mainly involved. To this con- 
dition the term “ pancreatisation of the lung ” has been applied by Rogers. 

Acquired syphilis. — Syphilitic lesions of the bronchi have already been 
described in the section on diseases of the bronchi. Gummata may occur in or 
around the intra-pulmonary bronchi or in the lung tissue. They may be 
single or multiple, and vary in size from that of miliary granules to a hen’s 
egg. They are said to be more common in the deeper parts of the lung near 
the roots and in the lower lobe. They undergo change.s similar to those 
occurring in gummata elsewhere, but tend more to fibrosis and contrac- 
tion than to softening. Owing to these secondary changes, the following 
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condiiiona may result : broncho-pneumonic processes, widespread fibrosis and 
contraction with pleural adhesion, bronchiectasis and occasionally excavation. 

Symptoms. — Small gummata may be latent and give rise to no 
symptoms or signs. When fibrosis occurs, they are similar to those of pul- 
monary fibrosis from other causes. It is generally recognised that in rare 
cases a destructive process occurs, formerly called “ syphihtic phthisis,” 
and almost exactly similar in its clinical manifestations to those of caseous 
or fibro-caseous tuberculosis. 

Complications and Sequelae. — Syphilitic lesions in the larynx, trachea 
or bronchi may complicate the course. Bronchiectasis has already been 
mentioned, and tuberculosis may occur as a complication. 

Diagnosis. — This is often diiiicult and sometimes inconclusive. Obscure 
pulmonary signs in a syphilitic subject should arouse suspicion. The Wasser- 
mann reaction should be determined, and other indications of syphilis looked 
for in all fibrosing and destructive lung conditions when no tubercle bacilli 
are found in the sputum. The difficulty of diagnosis is increased by the 
association of syphilis and tuberculosis mentioned above. 

Course and Prognosis. — Where the lesions are localised and can be 
recognised early, the course is favourable if anti-syphilitic treatment is 
applied. Where fibrotic changes occur, leading to bronchiectasis, the 
course is less favourable, and in the destructive form it is serious. An 
inter- current tuberculous infection increases the gravity of pulmonary 
syphilis. 

Treatment. — When a diagnosis of pulmonary syphilis has been estab- 
lished, vigorous anti-syphilitic treatment should be carried out. Its 
beneficial effect is undoubtedly promoted by open-air treatment, lu cases 
where tuberculosis coexists with syphilis, anti-syphilitic treatment is strongly 
recommended, especially by French physicians. 


NEW-GROWTHS IN THE LUNGS 

Both simple and malignant tumours may occur in the lungs, the latter 
being the more common. 

etiology. — Malignant tumours occur more frequently in the male sex 
in the ratio of five to one ; carcinoma is rare before the age of 40, but sarcoma 
may develop in earlier years. Simple tumours may arise at any age, but 
are found chiefly in adult life. The exciting cause is unknown. In some 
cases of malignant growth there is a history of thoracic trauma or disease. 

Pathology. — Simple tumours found in the lungs usually arise in the 
bronchial mucous glands or in the bronchi. They include adenoma, flbroma, 
lipoma and chondroma (see p. 1141). 

Malignant tumours may be primary or secondary. The primary growths 
are carcinoma, sarcoma or endothelioma. Carcinoma arises in the bronchi, 
usually as a columnar-celled growth. A variety of bronchial new-growth 
formerly regarded as a lympho-sarcoma is now called an oat-celled tumour. 
It is probably derived from ^e basal cells of the bronchial mucous membrane. 
Squamous-celled growths of the bronchi are rare and are now said to be 
derived from basal cells. Round-celled and spindle-celled sarcomata growing 
from the pulmonary connective tissue are met with, while endotheliomata are 
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usually derived from the endothelium of blood vessels and lymphatics, or 
from the pleura. A primary carcinoma of the breast, oesophagus or medi- 
astinum may directly invade the lungs. Secondary carcinoma may have its 
primary focus in the breast, stomach, intestines, liver, pancreas or prostate, 
whereas a secondary sarcoma most often results from metastasis of a primary 
bony growth. Chorion-epithelioma and hypernephroma also give rise to 
secondary deposits in the lungs. 

Primary malignant rumours arc unilateral ; but secondary growths 
are often multiple and diffuse. Dissemination in the lungs may occur by 
spread along the bronchi or vessels, and a condition of miliary carcino- 
maiosis is at times produced. The pleura is often affected by direct 
extension. Infiltration of, or pressure upon, the mediastinal structures 
frequently occurs. 

Symptoms. — Simple tumours except adenomata are pathological curiosi- 
ties and, as a rule, only produce symptoms when they cause obstruction of a 
bronchus or press on mediastinal structures (see pp. 1046 and 1280). 

The early symptoms of malignant growths are slight, and consist of 
malaise with, perhaps, cough and expectoration. Later, when the growth 
becomes more extensive and exerts pressure on, or involves the larger 
bronchi, mediastinum or pleura, they are more noticeable. Pain, (fyspneea 
and loss of weight with cachexia usually develop, and the cough and ex- 
pectoration are more marked. The latter is often of the typical “ currant 
jelly ” or “ prune juice ” appearance due to altered blood. Microscopic- 
ally, groups of large fatty cells, or irregular epithelial cells may be seen. 
Malignant cells may be found in 60 per cent, of cases by Dudgeon’s wet method. 
There are usually no definite physical signs until the tumour causes pressure 
upon the bronchi, mediastinum or deep thoracic veins or nerves. The chest- 
wall may bulge locally, owing to the presence of a growth near the surface, or 
it may be retracted if a main bronchus is obstructed. An actual subcutaneous 
swelling caused by the tumour eroding through the chest-wall may be visible. 
Enlarged veins often run across the chest, and one or other arm may be 
swollen or oedematous if there is mediastinal obstruction. Vocal fremitus 
is often unaffected ; but is increased when the growth is near the surface, and 
diminished if pleural effusion has occurred. The percussion note over a 
moderate-sized tumour is impaired and may be extremely dull ; more often 
the dullness is due to collapse of the lung. The breath-sounds vary with 
the size and position of the growth, and with the displacement or pressure 
effects produced. They may be weak, or loud and stridorous. The stridor 
is usually unilateral. Adventitious sounds depend upon the presence of 
complications such as^bronchitis. Some degree of fever often occurs. The 
supra-clavicular and axillary glands are not infrequently enlarged, and evi- 
dence of malignant disease may be present in other parts of the body such as 
the abdomen. 

One special variety of apical carcinoma is the superior pulmonary sulcus 
or Pancoast tumour, which gives rise to a somewhat characteristic or sug- 
gestive clinical picture. The chief symptoms are pain in the shoulder, inner 
side of the arm and forearm together with weakness and wasting of the small 
muscles of the hand. Paralysis of the cervical sympathetic on the same side 
develops. There is usually localised dullness at the extreme apex. Eadio^ 
logical investigation reveals a sharply defined apical shadow with destruction 
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of posterior part of the first three ribs and sometimes localised vertebral 
erosion. Pancoast suggests that these tumours may arise from remnants of 
the fifth branchial cleft. 

Complications and Sequelae. — ^Bronchitis is nearly always present in 
some degree. Pulmonary collapse, fibrosis, bronchiectasis, emphysema, 
gangrene, hsemoptysis, pleural effusion, abscess and empyema are sometimes 
observed. The effusion is frequently bloodstained. In cases of primary 
malignant disease of the lungs, secondary deposits may occur in other parte 
of the body such as glands, brain, suprarenals, heart and bones. 

Course. — This is progressive, the patient gradually losing strength and 
dying from cachexia or some intercurrent affection. 

Diagnosis. — This is difficult in early cases, and not easy in some 
advanced ones. It not infrequently happens that metastases, especially 
in brain or bone, afford the earliest manifestations to be recognised. Diffi- 
culties may arise in connection with pulmonary tuberculosis, fibrosis and 
gumma of lung, aneurysm, pericardial and pleural effusion and enlarge- 
ment of the mediastinal glands due to Hodgkin’s disease or tuberculosis. 
The whole body should be searched for evidence of malignant disease else- 
where. The sputum should be examined repeatedly for tubercle bacilli and 
for cellular elements, and an X-ray examination made of the chest. By the 
stereoscopic method excellent evidence of pulmonary neoplasms is often 
obtainable. Lipiodol injection and X-ray examination or tomography may 
demonstrate the obstruction of a bronchus by the growth which often presents 
a tapering or “ rat-tail ” appearance. Bronchoscopy may also serve to 
establish the diagnosis especially in bronchial carcinoma. Temporary 
artificial pneumothorax may be helpful in diagnosis, particulaily in differen- 
tiating simple tumours in the periphery of the lung, growths in the medias- 
tinum and in the chest- wall. 

The Pancoast tumour may give rise to special difficulty. It has to be 
differentiated from syringomyelia, cervical rib, apical pulmonary tubercu- 
losis and secondary sarcoma. 

Prognosis. — Apart from those cases in which early recognition ma,j in 
suitable conditions render lobectomy, with removal of the growth, possible, 
this is hopeless, death occurring in a few weeks, or being delayed for two or 
three years. 

Treatment. — Simple tumours are often capable of complete removal 
with gratifying success. 

In malignant growths lobectomy or dissection pneumonectomy with com- 
plete removal of the growth is only practicable for cases recognised early in 
which there are no secondary deposits. 

Radon seeds are sometimes used ; when practicable they are inserted 
into the growth through a bronchoscope. In other cases they may be intro- 
duced directly into the growth by thoracotomy. Treatment by deep X-ray 
application may be useful by diminishing local pressure and relieving S5)Tnptom8 
chiefly in sarcoma or oat-celled carcinoma. Cure by these methods is 
rare. 

In oases unsuitable for lobectomy and radiation treatment this can only 
be palliative and symptomatic. Useless cough should be checked by sedative 
lozenges or a linctus. Dyspnoea due to pleural effusion may be relieved by 
tapping with or without air replacement ; but the fluid often reaccumulates 
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rapidly. Pain should be relieved by analgesic drugs, and in the later stages 
those containing opium or its alkaloids may be required. 


PARAGONIMIASIS 

Synonyms. — Pulmonary Distomatosis ; Lung Fluke Disease ; Endemic 
HsBmoptyais ; Parasitic Hemoptysis. 

iEtiology. — (See p. 306). 

pathology. — The flukes settle down in the lungs and form burrows. 
These burrows may coalesce and give rise to cystic swellings, varying from J to 

inches in diameter. These in turn develop fibrous sheaths and may give 
rise to abscess formation or pleurisy. The adult fluke is hermaphrodite, and 
lays numerous eggs which measure 100 x 70 /x. These are coughed ui) in the 
sputum, and are easily recognisable owing to their large size. The adult 
parasites are also occasionally found in the brain, liver, lymph glands and 
peritoneal cavity. 

Symptoms and Complications. — ^The onset of symptoms, after in- 
fection has taken place, is insidious, with cough and expectoration. The 
latter is very constantly blood-stained, and there may be profuse haemoptysis. 
Secondary pleurisy occurs when the cysts reach the surface of the lungs, 
causing pain. Examination may reveal no abnormal signs, at most there 
are a few scattered rales, together with signs of dry pleurisy at one point. 
Later in the disease the characteristic signs of the various complications 
may appear. 

For general, abdominal and cerebral symptoms and complications, see 
pp. 306, 307. 

Course. — This is chronic : the disease often persists for years, without 
giving rise to any acute disturbance ajiart from periodic hromoptysis. 

Diagnosis. — Distinction from other forms of haemoptysis is accomplished 
by discovering the ova in the sputum. To facilitate the examination a little 
O’l per cent, sulphuric acid should be added to it. 

Prognosis. — The immediate prognosis is good, the ultimate unfavourable, 
as there is considerable difficulty in eliminating the parasites, and permanent 
damage is wrought in the luugs. 

Treatment. — Prophylaxis is important where the disease is endemic. 
No bathing should be allowed in infected rivers, and all water used for drink- 
ing or washing should be boiled or filtered. Crabs should not bo eaten. 
When the disease has developed the patient should move from the infected 
area. Potassium iodide (grs. 10-20, t.d.s.) is recommended, but other treat- 
ment is symptomatic. 


CONGENITAL CYSTIC DISEASE OF THE LUNG 

.Etiology. — Congenital cysts of the lung may be met with in infants, 
children or adults. There is no infective or parasitic cause, and as in some 
instances cysts have been found in the foetus they are considered to be due 
to developmental errors. 

Pathology. — The following varietes are described : 1, The large balloon 
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cyst. This may completely compress a lung in an infant or young child. 
2. The solitary cyst. This may occupy half the lung-field. 3. Multiple 
medium-sized cysts, often situated near the root of a lung. 4. Multiple small 
cysts. These cause a honeycomb appearance of the lung resembling bronchiec- 
tasis. 

It is probable that in all cases the cysts are of bronchial origin. The 
lining membrane of the cyst is uniform, the cells having the characters of 
bronchial epithelium. Microscopically, the irregular distribution of the 
cartilage, muscle, elastic tissue and mucous glands in the supporting tissues 
differentiates congenital cysts from bronchiectatic cavities. The cysts may 
contain air only, or the contents may be watery, mucoid, or purulent if they 
become infected. 

Symptoms. — These vary with the variety of cyst present. The large 
balloon cyst, met with in infants or young children, may result in severe 
respiratory and cardiac distress. In such cases there is cyanosis, dyspnoea 
and displacement of the trachea, mediastinum and heart to the opposite 
side of the chest. The percussion note over the cyst is hyper-resonant and 
the breath-sounds are absent. Solitary cysts often give rise to no symptoms 
and are only discovered on routine X-ray examination. When infected the 
clinical features may resemble those of lung abscess or bronchiectasis. With 
multiple medium-sized or small cysts no symptoms usually appear until 
infection occurs, though haemoptysis may occur early. When infected, 
toxaemic symptoms develop, such as loss of weight, irregular fever, cough 
and expectoration which is sometimes offensive. Clubbing of the fingers 
may then soon be noted. On examination scattered areas of slight dullness, 
weak air entry with a few persistent rales may be detected. 

Course, Complications and Sequelae. — The onset of complications 
usually leads to the development of symptoms which call for investigation. 
Thus spontaneous pneumothorax may result from rupture of a cyst. In 
other cases suppuration occurs in the cyst with the formation of lung abscess, 
bronchiectasis or empyema. Cerebral abscess may be a late sequel. 

Diagnosis. — This is suggested by X-ray and by lipiodol or neo-hydriol 
examinations and possibly tomography. If the space in the cyst is free from 
fluid the X-ray appearances must be differentiated from those of pneumo- 
thorax, an emphysematous bulla, a thin-walled tuberculous cavity or, in 
some cases, a diaphragmatic hernia. If the cyst contains fluid, further 
investigations are required to exclude the presence of such conditions as 
lung abscess, encysted pleural effusion or empyema, hydatid cyst, dermoid 
cyst or a blood cyst. A definite diagnosis can sometimes only be made after 
operation by microscopical examination of a portion of the cyst. 

Prognosis. — This varies with the t 3 rpe of cyst present, the development 
of complications, and the treatment adopted. In many cases the prognosis 
is good, apart from rupture or infection. In the large balloon cyst there is 
risk of sudden death during an attack of distension. 

Treatment. — The large balloon cysts which are causing respiratory and 
cardiac embarrassment call for immediate treatment by the insertion of a 
needle. Subsequently the only hope of recovery lies in pneumonectomy. 

When the cysts are infected, treatment by postural drainage should first 
be adopted. Failure usually follows attempts at surgical drainage or collapse 
operations. If the cysts are unilateral and infected, the only hope of cure lies 
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in removal of the portiou of lung involved, either by lobectomy or 

by pneumonectomy ; and ao in bilateral cases it necessarily follows that no 
radical cure is possible. 


hydatid disease op the lung 

Hydatid cysts may develop in the lung in patients infected by the ova 
the ToBnioh echinoooccus, 

/Etiology — Man is the intermediate host of this parasite, and becomes^ 
infected directly or indirectly from the dog. The modes of infection and the 
life-history of the parasite are elsewhere considered (p. 314). Males are more 
often affected, and the condition is commoner among the poor than the 
well-to-do. It is rarely seen in this country except in patients from abroad, 
especially from Australia. 

Pathology, — Hydatid cysts have been described in the lungs in from 
5-6 to 10-8 per cent, of cases of hydatid disease in different parts of the world. 
The right lung is more often the site of the disease than the left, and the cyst 
is usually basic, though it may occur in the upper parts of the lung. It is 
generally supposed that infection of the lung is usually secondary to the liver, 
the ova reaching the lung through the diaphragm ; but the occurrence of pri- 
mary lung hydatid suggests the possibility of the embryo gaining access to the 
general blood stream, and thus reaching the lung by the pulmonary artery. 
There is, as a rule, a single cyst in the lung, but multiple or multilocular cysts 
are occasionally observed. The cyst may become as large as a cricket ball, 
but usually ruptures before it reaches this size. It has the same structure as 
hydatid cysts of other organs, with ectocyst and endocyst. It may develop 
brood capsules and daughter cysts, but is often sterile in this situation. 

The reactive changes in the lungs arc at first irritative and congestive, but 
eventually some fibroid changes occur, producing a more or less deWte 
fibroid capsule around the ectocyst. The overlying pleura may become 
inflamed, thickened and adherent when the cyst grows near the surface. 
Rupture may occur into a bronchus, into the pleura, pericardium or peri- 
toneum, or occasionally into the aorta or pulmonary vein, Rarely the con- 
tents of a small cyst may become inspissated, thus producing spontaneous 
cure. 

Symptoms, — Until the cyst becomes large enough to cause irritation, there 
may be no symptoms, but sooner or later cough and expectoration develop. 
The latter is generally mucoid, and frequently bloodstained. Dyspnoea 
becomes apparent and pain results if the pleura is involved. The signs may be : 
diminished vocal fremitus, localised dullness and weak or absent breath^sounds 
and voice-sounds over a limited area, generally in the lower lobe. A few riles 
may be audible round the dull area. Occasionally with a large cyst there 
may be some bulging on the affected side, and “ hydatid fremitus ” has been 
described. The heart may be displaced in rare oases. Examination by the 
X-rays generally shows a suggestive rounded shadow with very little change in 
the surrounding lung, except in chronic cases where some fibrosis may be 
observed. 

Some degree of eosinophilia is common but not invariable. When rupture 
into a bronchus occurs, there is usually sudden copious expectoration of watery 
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fluid containing hooklets. Daughter cysts and parts of the ectooyst may 
be coughed up and lead to dyspnoea and even suflooation from laryngeal 
obstruction. 

After rupture, spontaneous cure may result if the ectocyst is expectorated. 
More commonly the cavity becomes infected and the symptoms and signs 
become those of chronic abscess (see p. 1179). Bupture into the pleural 
cavity produces great pain, dyspnoea, cyanosis and shock, similar to the 
condition induced by pneumothorax. Rupture into the pericardium or into 
a vein is usually quickly fatal. When rupture occurs into a serous cavity, 
urticaria and severe toxic symptoms sometimes develop. 

Course. — This is generally progressive, though occasionally spontaneous 
cure occurs either before or after rupture. More commonly the cyst causes 
increasing pressure or irritative symptoms, and eventually rupture or sup- 
puration produces acute manifestations. 

Diagnosis. — ^The clinical features of pulmonary hydatid may be sugp;estive 
of pulmonary tuberculosis, pleural eflusion or now-growth. Diagnosis may 
be difficult before rupture occurs ; after this the discovery of hydatid hooklets 
or pieces of cyst-wall may establish the diagnosis. In suspicious cases the 
X-ray findings may be of great assistance, and confirmatory evidence may be 
obtained from cytological and serological examination. The former fre- 
quently shows eosinophilia, and the latter gives complement deviation when 
a suitable antigen, such as extract of hydatid cyst-wall, is used. A precipitin 
reaction may also be obtained with the fluid from another cyst. The Casoni 
intradermal test with the appropriate antigen has established itself as having 
special diagnostic value. 

Prognosis. — The prognosis is serious owing to the risks of rupture and 
suppuration. Spontaneous cure is rare, but can occur. After rupture into 
a bronchus, recovery may ensue, but more commonly abscess formation 
results. Rupture into a serous cavity is frequently fatal. Barly surgical 
treatment either before or after rupture improves the outlook. 

Treatment,— Aspiration of the cyst, either exploratory or therapeutic, 
is to be avoided. If the cyst can be diagnosed or localised before rupture, 
the lung should be exposed by thoracotomy, the pleura stitched together and 
the cyst incised, the endocyst removed, and the cavity drained. Suppuration 
of a pulmonary hydatid must be treated as a pulmonary abscess. 


THE PNEUMONIAS 

The term pneumonia has been somewhat loosely applied to any in- 
flammatory condition of the lung producing consolidation. When the 
consolidation aflects large areas of lung uniformly it is described as lobar 
pneumonia, and when it is patchy or lobular in distribution it is called 
lobular or broncho-pneumonia. 


1. LOBAR PNEUMONIA 
Synonyms. — Croupous or Pleuro-Pneumonia. 

Definition.— This is an acute infectious disease characterised by an in- 
flammatory lobar consolidation. 
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iStiology. — Predisposing causes . — Pneumonia may occur at a ny age. 
It is common in children up to the sixth year, the incidence being about equal 
in the two sexes. It is commonest between the ages of 15 and 40, when there 
is a preponderance in the male sex of two or three to one. It is also a fre- 
quent terminal malady in the aged" of both sexes. It may be doubted 
whether race has much influence, although in America and in the Rand 
mines the incidence and mortality among the black races are both high. 
Pneumonia is met with all over the world, but it is more rife in localities 
with changeable climate and cold winds. I^ seasonal incidence is well 
marked ; it is uncommon in the summer and autumn, and is most prevalent 
om November to March in this country. Although pneumonia is as a 
frle endemic and sporadic in its incidence, it is generally admitted that 
localised epidemics occur. Urban conditions, defective sanitatiou, pver- 
cfd wding and insufficient ventilation all conduce to the incidence of pneu- 
'monia. It is not uncommon to obtain a history of several previous attacks. 
Although the disease often attacks those in normal robust health, there can bo 
no doubt that debilitating conditions and diseases predispose to it, among them 
being chronic nephritis, diabetes, over-fatigue, exposure and alcoholic excess. 

Exciting causes. — The exciting cause in most cases is the presence of 
the pneumococcus of Frankel. It may be the only pathogenic ojganism 
found in the lung lesions and in the sputum, but not infrequently others, 
such as streptococci, staphylococci or Pfeiffer’s bacillus arc also present. 
Occasionally these organisms, and others, such as Friedlander’s pneumo- 
bacillus, the Bacillus typhosus^ the gonococcus and the B. pertussis ^ cause 
lobar consolidation ; but these conditions should be regarded as varieties 
of secondary pneumonia, and differentiated from the acute primary condition 
now under consideration. 

The pneumococcus. — The pathogenicity of the pneumococcus has been 
the subject of an interesting study by Cole, Dochez, Avery and Gillespie 
and more recently by Georgia Cooper and her co-workers. Originally three 
types were described ; Types I., II., III., which together account for more 
than 50 per cent, of aU cases. The remainder were included in a group referred 
to as Group IV. This has now been separated into 29 other types, making 
32 in all, by means of serological reactions. 

The American observers have shown that 40 per cent, of contacts with 
cases of pneumonia due to types I. and II. may harbour the corresponding 
organism for an average period of 23 days, and that they may develop pneu- 
monia from it. They have further demonstrated that a convalescent patient 
may carry pathogenic pneumococci in his mouth for as long as 90 days from 
the onset of the disease. They have also found pathogenic pneumococci 
in the dust of rooms ii^ which patients suffering from pneumonia have been 
nursed. The significance of this work is obvious. It confirms the view that 
pneumonia is an infectious disease, capable of being spread by carriers, by 
the convalescent patient, and by the dust of rooms. 

Although the pneumococcus is the specific exciting cause, its activities 
are often determined by some other factor, such as chill, exposure, over- 
exertion or injury. The presumption is that these conditions lower the 
general resistance of the individual, and thus impair the defensive mechanisms. 
Post-operative pneumonia may be a further instance of this, but doubtless 
some supposed cases are in reality due to lobar collapse. 
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Pathology. — The pneumococcus is found in the pulmonary lesions and 
elsewhere when complications occur. In some patients it is found in the 
blood. These are referred to as bacteriinmic cases and are usually more 
severe and often associated with complications. Experimental investigations 
on animals indicate that the avenue of infection is to the lungs by way of the 
trachea and bronchi, the blood infection being secondary to the pulmonary 
lesion. Four stages are commonly described in the process by which the lung 
becomes consolidated and returns to normal, namely, engorgement, red 
hepatisation, grey hepatisation and resolution. 

In the stage of engorgement the affected part of the lung is slightly 
enlarged, deep red in colour, and heavier than normal, although it still 
crepitates and floats in water. The pleura over it may be injected and 
lustreless and may even show early fibrinous exudate. On section, the 
hyperemia is obvious and there may be some oedema. On squeezing, frothy, 
bloodstained fluid exudes. Microscopically, the engorgement of the 
capillaries, the swelling and partial desquamation of the alveolar epithelium 
are the chief changes to be noted. In the stage of red hepatisation the 
affected area becomes completely consolidated, the general aspect on section 
being remotely similar to liver, hence the name hepatisation. The pleura 
is now notably inflamed and may be obscured by yellow fibrinous exudate. 
The hepatised area of lung is larger and much heavier than normal and bears 
the impress of the ribs upon it. On section, it is seen to be red in colour, 
solid and completely airless. It does not crepitate and it sinks in water. 
The lung tissue is found to be more friable than normal. On scraping the 
cut surface, which has a granular appearance, a reddish fluid is collected, con- 
taining small fibrinous plugs, which are practically alveolar casts. Micro- 
scopically, the alveoli are occupied by a coagulated exudate rich in fibrin 
and red l3lood corpuscles, with scanty leucocytes and a few larger cells 
derived from the alveolar epithelium. In the stage of grey hepatisation 
the lung tissue, although still solid, airless and non-crepitant, is greyish in 
colour, softer in consistence and still more friable. The surface of the section 
is less granular, and on scraping, a pale yellowish, almost puriform fluid is 
obtained. Microscoi)ically, the blood vessels are found to be relatively 
empty, the alveoli are now incompletely filled, the fibrin and red corpuscles 
have largely disappeared, and the alveoli are occupied by leucocytes and 
desquamated alveolar cells. In the stage of resolution, the exudate becomes 
more liquid and its cellular constituents undergo fatty degeneration. The 
liquefied exudate is largely absorbed, although expectoration may possibly 
assist in its removal. The lung returns to its normal spongy state and the 
alveolar epithelium is replaced. Some pleural thickening or adhesion may, 
however, result. In very severe and fatal cases, the stage of resolution may 
be replaced by one of purulent infiltration, in which the lung becomes paler, 
softer and in places almost diffluent. The scrapings are practically purulent. 

Although these four stages are described, it should be remembered that 
they are not sharply defined from one another, and that they only represent 
special appearances in a continuous process. Consequently, although the 
major part of the affected area of lung may be characteristic of any one of 
them, all four stages may be recognisable, especially in cases of a spreading 
type. The base is more often affected than other parts, and the right sidq 
more than the left,”ih tEVra”fi^^ of 3 "to "2. The unaffected parts of the lung 
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may show some catarrhal bronchitis, or some degree of collateral hypersemia 
or oedema. Pleurisy is an integral part of the affection, but it may proceed 
to serous or purulent effusion. Pericarditis and less frequently acute 
endocarditis may be found in fatal cases. Pneumococcal meningitis, arthritis 
and otitis are very occasionally observed. The liver and kidneys may show 
cloudy swelling, and the spleen is often slightly enlarged and soft. Jaundice 
may be observed, especially in right-sided cases. The right side of the 
heart may be engorged and dilated. 

Symptoms. — The exact incubation period is not yet established, but it is 
short, being probably from 1 or 2 days up to a week. The onset is sudden 
and acute, with chill, shivering or rigor in the majority of cases. In children 
convulsions take the place of rigors. Vomiting at the onset is not infrequent, 
occurring in about one-third of the cases. Less commonly the onset is 
insidious, or is preceded by malaise and catarrhal symptoms. The tempera- 
ture rises with the rigor, and as a rule a short, dry, irritating cough develops 
quickly, accompanied by a severe cutting pain on the affected side. The 
pain often becomes intense, and coughing may cause the patient great distress. 
The cough is frequently restrained as much as possible, and the breathing is 
rapid and shallow. By the second or third day the pain becomes less and the 
cough easier and more effective. Sputum, which at first is scanty, extremely 
viscid, tenacious and difficult to expectorate, now becomes more abifndant, 
although remaining viscid. In typical cases it is characteristically rusty 
at this stage, containing mucus, altered red blood corpuscles, alveolar 
epithelium and large numbers of pneumococci. In a few instances a small 
but definite ha3moptysis occurs. Occasionally the sputum is thinner and of 
“ prune juice ” type. 

Sleeplessness is often a distressing symptom, especially in the early and 
late stages. In some cases there are marked cerebral symptoms. Headache 
at the onset is common. Delirium is frequent, particularly in the asthenic 
type, in apical cases, and in alcoholics. In the latter it may be violent and 
is often like delirium tremens. The temperature is usually of high con- 
tinuous type throughout, reaching 103°, 104° and even 105° F. or more on 
occasions, especially in the sthenic type. In the asthenic it is often of lower 
range. Defervescence is by crisis in about 60 per cent, of the cases. Crisis 
is commoner in sthenic patients in types I., IV. and VII., and occurs more 
often on the odd than on the even-numbered days of the disease. The most 
common day for the crisis is the seventh. It is rare before the third or after 
the ninth day. At the crisis the temperature falls to normal or subnormal in 
about 12 hours. The patient often sleeps soundly at this time and may sweat 
profusely ; respiration is slower and easier and the pulse-rate falls. On waking, 
a dramatic change in the condition is usually noticeable. Pain and distress 
are ameliorated, cough i^ loose and easy, and the patient feels better, although 
weak. Looseness of the bowels and free diuresis are not infrequent, constitut- 
ing the “ critical evacuations.” The crisis is sometimes preceded by a pseudo- 
crisis, in which a considerable fall of temperature occurs, with little or no 
improvement in the general condition. A slight post-critical rise of tempera- 
ture of 1° or 2° F, is sometimes seen, but as a rule the temperature remains 
subnormal for a few days and slowly returns to normal. The pulse-rate may 
be slow for a time. Convalescence is generally rapid, although in cases which 
have had marked delirium, some mental confusion may be present for a day 
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or two. Defervescence by lysis is more common in asthenic patients. The 
temperature remits and may take from 2 to 4 days to reach normal or sub- 
normal levels. 

j^hy sic al signs vary with the stage of the disease. At first there is 
some restVeashess, hut soon the patient assumes a dorsal decubitus, or lies 
more on the affected side. The cheeks are flushed, often markedly so on 
the side of the lesion. The eyes are bright, but the expression is one of 
pain or anxiety. A crop of herpes on the Ups is very common. The tongue 
IS thickly coated and white, becoming dry and cracked in bad cases at a 
later stage. The akin feels dry and pungently hot. The also nasi are in 
action, and in children a puff or grunt accompanies each expiration, while the 
pause follows inspiration, instead of expiration. The respiration and pulse- 
rate are increased, the former disproportionately, so that the pulse respiration 
ratio becomes 3 or even 2 to 1 , instead of the normal 4 or 5 to 1 . 

In the early stage the pulmonary signs are slight. At the most there 
is lessened movement and diminished vocal fremitus over the affected area, 
with dubious impairment of note, weak air entry and possibly a few crepita- 
tions (indux), or pleural friction sounds, vocal resonance being unaltered. 
Of these, lessened air entry is probably the most common. Shght hyper- 
resonance of the opposite lung, with harsh breathing, may lead to error in 
diagnosis as to the side affected. 

The signs of consolidation (hepatisation) are generally apparent on tlie 
second or third day, except in oases where the disease starts deeply (central 
pneumonia). There is definite limitation of movement on the affected side, 
which is, however, slightly increased in size, as can be demonstrated by 
mensuration. Vocal fremitus is markedly accentuated over the affected 
area, except in massive pneumonia, and friction fremitus may be palpable. 
The note on percussion is dull, but has not the resistant stony character 
of that over an effusion. The note above or below the consolidated area is 
sometimes skodaic. The breath-sounds are tubular, and a few crepitations 
may be heard, but frequently adventitious sounds ore absent. In some 
cases a friction rub is audible. Bronchophony and pectoriloquy are usually 
very marked over the consolidated area. The breath-sounds in other parts 
may be vesicular or harsh, and a few rhonohi may bo present, The heart 
is usually in its normal situation, but is sometimes slightly displaced away 
from the affected side. In later stages the signs of dilatation of the right 
heart may become apparent. 

During resolution, which begins after the crisis or during lysis, the tubular 
character of the breath-sounds disappears, and they become at first bronchial 
and later harsh or vesicular. Coarse moist sounds, known as redux crepita- 
tions, are heard both with inspiration and with expiration. The dullness 
gradually diminishes, and the voice-sounds return to normal. In basal 
cases, in which the diaphragmatic pleura is involved early, there may be 
pain, tenderness and nbdoniinal rigidity simulating peritonitis, perforation 
or appendicitis. Graham Hodgson has shown by X-ray examination that 
the diaphragm rises in pneumonia, and in types I. and II. the consolidation 
begins near the hilum and spreads peripherally. In type III. the appearances 
are less characteristic, and may begin peripherally and spread centrally. 
Resolution reverses the order of appearance. It is rare for tihe spleen to be 
sufficiently enlarged to be palpable. The blood shows a lenoocytosis up to 
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20,000, occaeionally up to 50,000 in young or sthenic patients. Blood 
culture may yield pneumococci, although this was successful in only 30 per 
cent, of cases at the Rockefeller Institute. The urine is diminished in quantity, 
and there is a great reduction in the sodium chloride excretion until the crisis. 
Albumin and albumose are frequently found in small quantities in the urine 
during the febrile stage, and a few granular casts may be present. The 
uric acid excretion is increased to two or three times the normal, commencing 
the day before the crisis and generally falling to normal during the ensuing 
week. This is probably due to disintegration of the exudate in the alveoli, 
and BO forms a measure of resolution, although some authorities maintain 
that it runs parallel with leucocytosis and not with cell destruction. Pneumo- 
cocci can sometimes be obtained from the urine at the height of the disease. 
The blood pressure usually falls during the course of pneumonia, and according 
to G. A. Gibson a sudden rise indicates the imminence of some complication, 
such as delirium, whereas a sudden fall suggests the onset of cardio-vascular 
paralysis. 

The disease does not always follow the typical clinical course, and certain 
varieties are described : 

Apical pneumonia. — The consolidation may be limited to the apex or 
upper lobe of one lung. This is more common in children, the aged and 
alcoholics, and is often associated with marked cerebral symptoms. ' 

Creeping pneumonia (Migratory or wandering pneumonia). — The consolida- 
tion spreads irregularly in one or both lungs. Partial resolution occurs, 
but there is no true crisis, and as successive portions of the lungs become 
involved the temperature exacerbates, eventually falling by lysis in cases 
that recover. 

Central pneumonia. — The symptoms and appearance of the patient may 
suggest lobar pneumonia, and yet no abnormal signs can be detected in the 
lungs. In some of these cases there may be a deep-seated consolidation, 
which can usually be revealed by X-rays. A typical crisis may occur. 

McLssive pneumonia. — The bronchi, as well as the alveoli, may be filled 
with a fibrinous exudate. It is a rare condition and leads to difficulty in 
diagnosis, as the physical signs resemble those of pleurisy with effusion, 
vocal fremitus being diminished and breath-sounds weak or absent. The 
heart, however, is not displaced, or only slightly so. 

Post-operative pneumonia. — It is probable that some cases that were 
formerly described as post-operative pneumonia were in reality instances 
of massive lobar collapse (see p. 1166). At times a pneumococcal pneumonia 
follows the administration of a general anaesthetic, but it does not present 
any peculiar features. 

Traumatic pneumonia. — The fact that an injury to the chest may be 
followed after a short interval by a pneumonic process in the lungs has long 
been recognised. The condition was called “ contusional pneumonia ” by 
Litten in 1881. Klilbs showed later that the changes in the lungs in dogs 
following local trauma were mainly heemorrhagic, and that the lung opposite 
to the side injured may be affected by “ contre-coup.^* In the recorded 
cases of traumatic pneumonia two types can be differentiated — (1) those 
with lieemorrhagic lesions only, and (2) those showing haemorrhagic foci 
with a superimposed bacterial infection. The former recover rapidly, the 
latter often lead to a fatal issue. 
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Pneumonia in children. — This often presents certain characteristic 
features. There is rarely any sputum, the expectoration being swallowed. 
Convulsions at the onset are common. The lesion is often at the apex* of 
the lung. Cerebral symptoms are frequent, and empyema or otitis media 
often occurs as a complication. 

Pneumonia in the aged . — This occurs frequently as a terminal infection, 
often leading to a rapid and comparatively painless death. The onset may 
be insidious and the physical signs slight. 

In 'pneumonia in the insane^ lobar consolidation is often observed, - 
without marked constitutional disturbance other than fever. 

Secondary pneumonia . — Lobar pneumonia may develop during the 
course of certain acute specific fevers, notably enteric, typhus and plague. 

It is doubtful whether a true lobar pneumonia occurs in influenza, the con- 
dition to which the name influenzal pneumonia is applied being due to 
coalescing lobular pneumonia with heBmorrhagic extravasations. 

Complications. — Delayed resolution not infrequently occurs, the signs ' 
of consolidation persisting for weeks instead of days. Frequent careful 
examinations should be made and possible errors in diagnosis considered, 
such as the presence of tuberculosis or empyema. Gangrene and abscess 
are rare but recognised complications. 

P_ry pleurisy is an invariable accompaniment when the consolidation 
reaches the surface, and in a considerable proportion of cases slight serous 
elTusion occurs. This occasionally becomes frankly purulent and an empyema 
results. Bronchitis is common and may be due to a complicating secondary 
infection. Cardiac failure is a grave occurrence and can be recognised by ‘ 
increasing cyanosis, lividity and dyspnoea, with signs of enlargement of the 
right heart and with enfeeblement of the heart-sounds. Pericarditis is not 
very uncommon and is a serious complication. It may be dry or proceed 
to serous or purulent effusion. Acute endocarditis, sometimes of infective 
type, occurs. Abdominal complications are comparatively rare. They in- ^ 
elude pneumococcal peritonitis, colitis and nephritis. Acute dilatation of the 
stomach occurs in rare cases, and is usually rapidly fatal. Meteorism is more 
common and, although serious, is more amenable to treatment. Jaundice, 
due to catarrh of the bile-ducts, or to hajmolysis, is sometimes present. 

Pneumococcal meningitis supervenes in rare cases, and is invariably 
fatal. Delirium has already been referred to, and is especially serious when 
occurring in alcoholics. Pe ripheral neuritis has been described, but is very 
uncommon. Otitis media and arthritisj proceeding sometimes to suppura- 
tion, occur as complications, both being commoner in children. A parqtitisi 
sometimes going on to suppuration, Ls an occasional and serious complica- 
tion, especially in old people. During convalescence, t^ombosis of the 
yeins of the legs may occur in rare instances. 

Sequelae of lobar pneumonia are uncommon. Perhaps the most remark- 
able is the liability to subsequent attacks possibly due to infection by different 
types of pneumococcus. Some permanent pleural thickeping or adhesion 
may occur, and after an empyema the usual sequelse may result. Pulinonary,\ 
fibrosis (chronic interstitial pneumonia) is rare, especially in comparison with 
its frequency after broncho-pneumonia ; this may lead to broncluectasis. 

Course.— The course depends on the type and virulence of the infection 
and on the resistance of the patient. In a typical sthenic case, consolidation 
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is well established by the second oi third day, defervescence by crisis occurs 
Usually on the seventh day, signs of resolution become apparent a day later^ 
and all signs clear up within 14 days of the onset. In asthenic cases the 
course is less typical and often prolonged to 9 or 10 days, defervescence 
occurring by lysis. In fatal cases, death commonly occurs between the 
fourth and tenth days, although severe cases may prove fatal as early as 
the first or second day. After the tenth day a fatal result is generally due 
to complications. An abortive course is described, in which typical symptoms 
occur with slight or indefinite signs, the temperature falling by crisis within 
36 hours, followed by rapid recovery. This group includes the “ maladie 
de Woillez.’* It is difficult in many instances to establish the true causation 
of Bucfi cases. 

Diagnosis. — When the disease is well established and the history is avail- 
able, diagnosis is as a rule easy. To prove the pneumococcal origin, sputUm 
examination, lung puncture, or blood or urine culture is necessary. The 
investigation of serum reactions is necessary to establish the type of pneumo- 
coccus concerned if specific treatment is employed. 

At the onset, especially before the signs of consolidation develop, rliffi- 
culties in diagnosis often occur. The initial rigor or convulsion witli vomiting 
may suggest scarlet fever. In children, especially those with early apical 
pneumonia, headache, vomiting, convulsions, head retraction, squint *and 
even slight Kernig’s sign may lead to an erroneous diagnosis of meningitis. 
Pain in the side and cough, the altered pulse respiration ratio, and the 
presence even of slight abnormal physical signs in the chest, usually suffice 
in both instances to suggest the correct explanation. 

Occasionally the onset of pneumonia may simulate an acute abdominal 
condition, such as appendicitis or perforation of a gastric ulcer, owing to 
referred abdominal pain, sometimes with rigidity. The diagnosis may be 
very difficult, and laparotomy has not infrequently been carried out in error. 
The history, the pulse respiration ratio, the absence of tenderness on rectal 
examination, and the presence of pulmonary signs usually enable a correct 
decision to be made. 

Influenza may start acutely and simulate pneumonia, but the distribu- 
tion of the signs and the examination of the sputum generally serve to dis- 
tinguish between them. Typhoid fever less often gives rise to difficulty, 
but some cases of pneumonia pass quickly into a typhoid state, while some 
cases of typhoid fever develop consolidation in the first week. 

When consolidation is well established, the chief conditions to be differenti- 
ated are — (1) Broncho -pneumonia. The slower onset, the more prolonged 
course, the bilateral patchy physical signs, and the marked predominance of 
the bronchitic manifestations usually suffice to differentiate this group of con- 
ditions. (2) Secondary pneumonias, such as those in plague, typhoid fever, 
Mid influenza, can be diagnosed only from the history, the associated symptoms 
alid signs, and from the bacteriological examinations. (3) Friedlflnder’s 
pneumonia is rare. Its course is short, its prognosis grave, and it can only 
be reco^ised bacteriological investigation. (4) Massive collapse. The 
diagnosis of this condition and its differentiation from j^neumonia are 
discussed on p. 1167. (5) Acute pneumonic tuberculosis. The onset 

and early signs may be identical with those of pneumonia. The persistence 
of the fever, its tendency to become remittent or intermittent, and the 
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Occurrence of night sweats should suggest looking for tubercle bacilli in the 
Sputum. (6) Pleural efEusion and empyenla. Differentiation is generally 
easy, except in cases of massive pneumonia. Investigation of the position 
of the cardiac impulse, and of vocal fremitus and resonance, affords the 
most valuable aid. Orocco’s triangle may also assist. In some cases the 
diagnosis can only be established by the exploring needle. (7) Infarction 
of the lung in cardiac disease, Causing pain, cough, blood-stained expectora- 
tion, and dyspnoea, may simulate pneumonia. The absence of fever, the 
presence of ^e cardiac condition and the localised physical signs are generally 
Characteristic. (8) Acute oedema of the lung, especially in mitral stenosis, 
may suggest pneumonia. Fever is generally absent, the sputum is typical, 
and the primary cause may be apparent. An attack of paroxysmal tachy- 
cardia may give rise to difficulty, when it leads to dullness and crepitations 
at the bases, but careful examination should establish the very rapid action 
of the heart and the evidence of venous engorgement in other parts. 

Prognosis. — ^Lobar pneumonia is a serious disease, with a high mortality 
rate. This is profoundly iniluenoed by age and by recent methods of treat- 
ment. It is but little fatal in childhood, except in the first years of life. After 
the age of 60, the mortality until the new chemo-therapeutic measures were 
employed was from 60-80 per cent. The New York investigations at the 
Rockefeller Institute demonstrated the importance of the type of pneumo- 
coccus in prognosis ; thus, it was found that the mortality of oases with 
types I. and II. was about 26 to 30 per cent., of those with type III. 50 per 
cent., and of other types collectively only 12 per cent. With M. and B. 693 
(Dagenan, sulphapyridine) the average mortality of all types has been reduced 
to about 8 per cent. 

The previous habits and liLstory of tJie patient intlueiice prognosis con- 
siderably ; chronic alcoholism doubles the risk of a fatal issue, and the outlook 
is grave in patients who are the subjects of diabetes, chronic cardio-vascular 
disease, nephritis, marked debility or obesity. Unfavourable indications 
during the course of the disease are profound toxSsmia, a pulse-rate persist- 
ently 130 or more, a blood pressure in millimetres of metcury lower than the 
pulse-rate, and a temperature remaining at 106° F. or over for several days. 
Absence of the usual leucocytosis is generally of sinidter import. Dilatation 
of the right heart, with cyanosis progressing to lividity, is most grave. Modern 
statistic!^ confirm the traditional view that labial herpes is a favourable 
prognostic sign. 

Of complications, meningitis is invariably fatal, unless it responds 
to treatment by sulphapyridine while septic endocarditis is extremely 
grave. Gases with abscess or gangrene, although serious, sometimes recover, 
especially if operative treatment is practicable. The prognosis of those 
with pericarditis is serious, but not uniformly unfavourable. Cases with 
bilateral empyemata show a high morality . Late delirium is a very 
serious indication. 

Treatment. — Prophylactic, — Prophylactic vaccination has been Used 
with success by Lister in South Africa. He employed a triple vaccine, lUade 
from three types, and gave 6000 millions of each. Three injections were 
made at weekly intervals. 

When a case has occurred, all contacts should have a throat eiammation, 
and if virulent pneUtoococci are found a suitable antiseptic mouth was^h 
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should be used. The room in which the patient has developed the disease 
should be disinfected afterwards. If possible, no case of pneumonia should 
be nursed in a general ward of a hospital, and the doctor and nurse in attend- 
ance should wear gauze masks. All sputum should be disinfected. The 
patient should lie in a narrow bed away from a wall to facilitate nursing. The 
room should be well ventilated, and the temperature maintained at 60° to 
65° F. Treatment in the open air is not advisable except in very mild 
weather. Two important factors are rest and sleep. The patient should, 
therefore, be disturbed as little as possible by the examination of the physician 
and by the attentions of the nurse. He should not, however, be allowed to lie 
flat all the time, to avoid basal congestion. The diet should be restricted to 
fluids and semi-solids, eggs, milk, meat extracts and the various invalid 
foods being given up to 2 or 3 pints in the 24 hours. Dextrose, in the pro- 
portion of 2 to 4 ounces to the pint of lemonade or orangeade, is useful. Too 
much milk should be avoided, as it is liable to cause indigestion and flatulence. 
The irritating cough, which induces such intense pain, should be checked 
by a sedative linctus, or by lozenges, but it may be necessary to inject 
Y^th grain diamorpliine hydrochloride (heroin), or even Jth grain morphine 
to reheve pain and to induce sleep in the early stage. Local applications to 
the chest help to relieve pain. Hot linseed poultices to the back and side 
may be employed, but cataplasma kaolini or antiphlogistine applied on lint 
does not require such frequent changing and disturbs the patient less. Care 
should be taken to avoid too hot application, which may injure the skin. A 
pneumonia jacket is preferred by some, by others the ice poultice or ice-bag 
is found very soothing. A dose of calomel should be given at the onset, and 
the bowels should be opened daily, cither by a laxative or by a small soap 
enema unless at any stage the patient is profoundly exhausted. 

Sulphapyridine (Dagenan, M. & B. 693) has proved of great value in 
the treatment of lobar pneumonia due to all types of pneumococcus. It is 
put up in tablets containing 0*5 grin, for adults, and 01 25 grm, for infants 
and young children. The usual dosage for adults is 4 tablets repeated in 
4 hours, followed by 2 tablets every 4 hours for 2J days. Subsequently 
1 tablet is given every 4 hours for 24 hours, then 1 tablet every 8 hours for 
36 hours, making a total of 23 grms. in 5 days. In infants 0-125 to 0-25 grm. 
is given four-hourly. The dose for children is based on the body weight, 
but they require proportionately up to 50 per cent, bigger doses than adults, 
e.g. up to the age of 3 years 0-375 grm., and at 5 years 0-5 grm. is given four- 
hourly, until the temperature falls to normal, when a smaller dose may be 
given eight-hourly for two further days. Children tolerate the drug well. 
The tablets are best administered crushed and suspended in water, milk or 
fruit juices. The patient should not be given sulphur-containing substances 
such as eggs, onions, Epsom salts or Glauber salts during the course of the 
treatment. A sufiicient quantity of fluid should be taken to result in the 
passage of at least 50 ounces of urine in the 24 hours. At whatever stage in 
the illness the treatment is instituted the temperature usually falls to normal 
by lysis in 24 to 36 hours when the drug is effective, although the actual 
process of resolution in the lung is not accelerated. In some cases vomiting 
prevents an adequate concentration of the drug in the blood and the treat- 
ment has to be abandoned, but frequently the difiiculty can be overcome by 
varying the method of administration. The most important toxic effects 
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which may occur include nausea and vomiting probably central in origin, 
headache, cyanosis due to methsemoglobinaemia, and hsematuria. The latter 
may occur if the urine is too concentrated and is thought to be due to the 
formation of crystals of acetylated sulphapyridine. If the drug is admini- 
stered for longer than 5 days there is a possibility of further complications 
ensuing, such as drug fever and granulocytopenia. In the former the 
temperature may rise to 104° or 105° F. and morbilliform, scarlatiniform 
or urticarial rashes appear. A preparation of soluble sulphapyridine 
(Dagenan — sodium) may also be given intramuscularly or intravenously if the 
patient cannot tolerate the drug by mouth. It is put up in ampoules con- 
taining 1 grm. in 3 c.c. The intramuscular injections are given undiluted and 
are painful. For intravenous injection the contents of the ampoule are 
diluted to 10 c.c. with normal saline. The usual dose is 1 grm. every 4 hours. 
In the early stage, a simple saline diaphoretic mixture may give comfort by 
promoting the action of the skin and by rendering the sputum less viscid. 
For this purpose liq. ammon. acetat. min. 120, potass, citrat. grs. 20, syrup, 
aurantii min. 60 and water to the ounce, may be given every 4 to 6 hours. 
The use of depressant drugs, such as tartar emetic, aconite, or pilocarpine, 
although formerly recommended, is now generally discarded. Expectorants 
such as ammonium carbonate or iodide of potassium in doses of 3 to 5 grains 
are often recommended after the second day, but are of doubtful utility. 

Cardiac embarrassment and failure are the conditions requiring the most 
active treatment in this disease. A careful watch should be kept upon the 
colour of the patient, tlie condition of the pulse and the size of the heart. 
Digitalis, in doses of 5 to 15 minims of the tincture, may be added to the 
mixture, or given with brandy. Nikethamide (ooramine), either by the 
mouth or hypodermically, is often of value and has largely replaced the use 
of camphor, though the latter dissolved in sterile oil may be given in 3-grain 
doses twice daily. If signs of acute heart failure occur, strophanthin gr. 
may be given intravenously, or digitalin gr. with strychnine sulphate 
or hydrochloride gr. nV hypodermically. The latter may be repeated 

in from 4 to 6 hours if necessary. Strychnine alone may be given in doses of gr. 

every 4 hours, and is often very useful. Other circulatory tonics which may 
be employed hypodermically are pituitary (posterior lobe) extract J to 1 c.c., 
or adrenaline 5 to 10 minims of 1 in 1000 solution. Alcohol is often useful ; 
it should not be given too early in the attack, but where there are indications 
of incipient cardiac weakness 4 to 6 ounces daily may be given, and this even 

to alcoholics. . 

Oxygen inhalations may be helpful in any case where there is distress or 
cyanosis. It should be warmed, and may be bubbled through alcohol. It 
may be administered continuously by means of a double nasal catheter with 
flow-meter and humidifier if available, or the B.L.B. mask by which with 
various adjustments an alveolar concentration of oxygen of more than 90 per 
cent, can be obtained. An oxygen tent is now rarely used except for infants 
and children. These methods may prove of the greatest value where 
there is marked anoxoemia. Venesection to the extent of 10 or 12 ounces 
is of some value if there is lividity from right-sided engorgement, especially 
in sthenic cases. As a rule it is best not to interfere with the temperature 
by antipyretic drugs and measures unless it remains over 104° F., when 
sponging, either tepid or cold, should be tried. 
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Sleeplessness is a frequent and distressing symptom and requires treat- 
ment. In the early stages 10 grs. of Dover’s powder or an injection of mor- 
phine or diamorphine hydrochloride (heroin) are usually effective. In the 
later stages, morphine should only be given with care, and then in association 
with atropine gr. to and strychnine gr to Paraldehyde min . 
120 with syrup of orange in 2 ounces of water, is safe and often effective. 
Chloralamide grs. 20 to 30, with bromides may be tried. In oases with delirium 
an ice-cap should be applied to the head, and the patient sponged with tepid 
water. Morphine may be necessary, and in severe cases hyosoine, gr. ^inr, 
may be injected j but the latter is a dangerous drug and the patient’s con- 
dition should be watched, and strychnine administered if necessary. Tympan- 
ites, .when present, is distressing and exhausting, and should be treated by 
passing a rectal tube or by the administration of an enema of asafcetida or a 
turpentine wash-out. If these measures fail, carbachol (doryl) or acetylcholine 
may be employed cautiously. 

Specific . — Specific antiserums arc now available for many of the types, 
and have been used with some success. Horse serums, highly concentrated 
and refined by Felton’s method, are now available for types I., II., IV., V., 
VII. and VTII. Eabbit antipneumococcus serum is available for type HI., 
and many others. It has the advantage of ease of preparation and of con- 
siderable concentration. If it is proposed to employ serum treatnnfent it 
is necessary first to determine the type of pneumococcus concerned by sero- 
logical tests. A rapid method involving the testing of the organisms in the 
fresh sputum against test serums has been introduced by Armstrong and 
simplified by Neufeld. The specific scrum causes swelling of the capsules in the 
corresponding type. The patient’s sensitiveness to the serum must then be 
determined by an intradermic injection of 0*02 o.c. of diluted serum (diluted ^ 
with saline), and if he shows a reaction he must be desensitised by small injec- 
tions to prevent anaphylaxis. The serum is then diluted with an equal volume 
of warm sterile saline and 10 to 15 c.c. injected intravenously at the rate 
of 1 c.c. a minute, followed by 90 c.c. more during the next quarter of an 
hour. This dose is repeated every 8 hours until improvement occurs. 
Felton’s serum (2000 units in 1 c.c.) is administered intravenously undiluted, 
after being warmed to body temperature and after careful preliminary tests 
as to sensitiveness. The initial dose is 10,000 units, slowly injected intra- 
venously. Amounts up to 40,000 or 50,000 units are given in the first 24 
hours, though as much as 100,000 units may be necessary in severe cases. 
The earlier it is given, the greater is the likelihood of success. It is as a 
rule unnecessary in young children and adolescents, and contra-indicated in 
advanced age and in patients known to be allergic. Rabbit serums are given 
undiluted intravenously after being warmed to body temperature. At least 
5 minutes should be takeh to inject each dose. If anaphylactic manifestions 
occur adrenaline should be given subcutaneously at once. 

Vaccine treatment is recommended by some, but the results are generally 
disappointing during the acute stage. A common method is to give 20 
millions of a stock pneumococcus vaccine, and then to use an autogenous 
one as soon as it can be made. Sensitised and detoxicated vaccines have 
also been prepared. Vaccines seem to be more valuable in cases of delayed 
resolution. 

Artificial pneumothorax has been suggested as a method of treatment. 
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There is as yet no convincing evidence of its value, but in cases with severe 
pain, the introduction of sufficient air to separate the inflamed surfaces of 
the parietal and visceral pleura is worth considering. 


2. BRONCHO-PNEUMONIA 

Synonyms. — Lobular Pneumonia ; Catarrhal Pneumonia ; Capillary Bron- 
chitis. 

Pulmonary consolidation of lobular distribution occurs in a variety of 
conditions which have little else in common. A satisfactory classification 
is at present difficult. The term capillary bronchitis is misleading and should 
be regarded as obsolete, since any inflammatory condition affecting the finer 
bronchi is invariably associated with alveolar changes. For convenience 
the following varieties of broncho-pneumonia may be described ; (1) Primary. 
(2) Secondary. (3) Aspiration or deglutition. (4) Tuberculous. 

a. Primauy Broncho-pneumonia 

.£tiology. — This form almost invariably affects infants under 2 years 
of age, in whom a lobular pneumonia seems sometimes to occur under con- 
ditions which would induce lobar pneumonia in older children or adults. 
It occurs equally in the two sexes, and is commoner in the winter and the 
spring. Rickets, malnutrition and debility are predisposing conditions, 
but it sometimes develops in healthy robust infants after exposure or chill. 
The pneumococcus is the organism usually found, either alone or in associa- 
tion with others, such as streptococci, staphylococci, the Micrococcus catar- 
rhalis or Friedlander’s pneumo-bacillus. 

Pathology. — Widely scattered patches of consolidation are found in one 
or both lungs. These may be small and separated by areas of collapse or 
emphysema. Occasionally they are almost confiuent, and at first sight 
appear like lobar pneumonia, constituting the pseudo-lobar form ; but 
careful observation shows that the distribution is lobular and that zones of 
incomplete consolidation or of normal lung tissue separate the solid areas. 
If the .process reaches the surface some degree of pleurisy is present, although 
this is less than in lobar pneumonia. 

Microscopically, the appearances approximate to those of the lobar 
form ; the alveoli are found to be filled with exudate, in which leucocytes 
and desquamated epithelial cells are present, together with some fibrin and 
red blood corpuscles. Catarrhal changes are also present in the bronchi. 

Symptoms. — The onset is acute, with vomiting and chill, or convulsion, 
as in lobar pneumonia, but may be more gradual. Cough, cyanosis and 
dyspnena develop rapidly. There is no expectoration, since infants and 
young children swallow the sputum. Cerebral symptoms simulating menin- 
gitis are common. The temperature rises quickly to 103°, 104° F., or 
higher, and the range is of the same character as in lobar pneumonia. Defer- 
vescence by lysis is the rule. 

The physical signs are variable. In cases with widespread consolidation 
they are very similar to those of lobar pneumonia, with dullness, tubular 
breathing, increased voice-sounds and crepitations. In other cases, although 
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the aspect of the infant appears characteristic of pneumonia, with rapid 
breathing, cyanosis, reversed rhythm of inspiration and expiration, sucking 
in of the lower ribs and dilation of the alse nasi, the signs are more scattered. 
Tubular breathing and increased voice-sounds may only be heard in localised 
patches, especially in the lower lobes. Crepitations are commonly present, 
and rhonchi may be audible over both lungs. 

Complications and Sequelae. — These are similar to those of lobar 
pneumonia. 

Course. — This is usually short, the temperature falling in from 3 to 7 
days, but it may be more prolonged and be suggestive of tuberculosis, or 
some other form of secondary bronchitis. 

D^gnosis. — Primary broncho-pneumonia has to be distinguished from 
the lobar form to which setiologically and pathologically it is so closely related. 
The acute onset without previous respiratory symptoms will suggest its 
primary character, while the patchy distribution of the signs generally 
suffices to establish its lobular distribution. In pseudo-lobar forms, this 
differentiation may be almost impossible during life. The cerebral symptoms 
at the onset, and the early absence of pulmonary signs may give rise to 
difficulty, as in the first stage of lobar pneumonia. 

Prognosis. — The prognosis of primary broncho-pneumonia is generally 
unfavourable, especially in very young or debihtated infants. 

Treatment. — This is practically identical with that of secondary broncho- 
pneumonia in children. 

h . Sbcondaky Bboncho-pneumonta 

In this condition there is inflammation of the bronchi, spreading down 
to and involving the alveoli. It is generally a catarrhal process, but may go 
on to septic or suppurative manifestations. 

iCtiology. — A secondary broncho-pneumonia may occur at any age, but is 
much more common in early and advanced hfe. It is equal in its incidence 
in the two sexes. It frequently occurs as a complication of measles, whoop- 
ing-cough, psittacosis and influenza, less commonly in cases of diphtheria, 
scarlet fever, plague and the enteric group. A bronchitis starting in the 
larger tubes may spread downwards to the alveoli. Broncho-pneumonia 
may develop during the course of acute gastro-enteritis. A secondary 
broncho-pneumonia occurs as a terminal infection in many old and debilitated 
persons and in those with chronic wasting or cachectic diseases, and also in 
chronic cardio-vascular conditions, chronic renal disease and in many pro- 
gressive nerve degenerations. Any septic process may produce a metastatic 
broncho-pneumonia. This occurs in association with otitis media, suppura- 
tive processes about the appendix or Fallopian tubes, and cerebral abscess. 

Bacteriology . — This is, as might be expected, very varied. Streptococci 
are frequently present, especially the haemolytic variety, generally associated 
with other organisms, such as the pneumococcus, Pfeiffer’s H, inJluenzcB, 
staphylococci and those found in catarrhal conditions of the upper air-passages. 
The B. pertussis may be found in cases associated with whooping-cough, the 
B. pestis in plague, and occasionally the B. diphthericB in diphtheritic broncho- 
pneumonia. The importance of Friedlander’s B. pneumonicB was formerly 
overestimated in this connection. 
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Pathology. — When, from any of the above-mentioned causes, an in- 
flammatory process reaches the finer bronchi, the alveoli become affected in 
three different ways. Owing to the blocking of the bronchi by secretion or 
exudate, small areas of collapse of lobular distribution are produced. The 
inflammatory process extends into some or all of these, and areas of lobular 
consolidation result. Not infrequently the adjacent groups of alveoli become 
distended and are thus in a condition of acute emphysema. The lungs are 
normal in size or slightly enlarged. The surface presents a somewhat 
uneven, mottled appearance. There are small projecting patches of firmer 
consistence and reddish - grey colour, due to the consohdated lobules. 
Adjacent areas may be depressed and slaty blue, from lobular collapse, while 
the intervening lung tissue is normal or pinkish and emphysematous. There 
may be dimness or slight roughening of the pleura where the consolidated 
areas reach the surface, but serous or purulent effusion is uncommon. On 
section, the lung is found to be congested and sometimes oedematous, especi- 
ally at the bases, while the bronchi exude pus or muco-pus from their cut 
ends. The reddish-grey areas of consohdation arc found to vary in size 
from a pin's head to a hazol nut. They are generally more abundant in 
the lower lobes, especially posteriorly. The consolidated and coDapsed 
areas both sink in water, and do not crepitate. There is often some peri- 
bronchitis, and the bronchial glands are usually enlarged. Microscopically, 
the finer bronchi and the consolidated alveoli are found to be filled with an 
exudate containing large numbers of leucocytes and desquamated, pro- 
liferating epithelial cells, but in which few red blood corpuscles and little or 
no fibrin are found. 

In the very acute conditiou to which the name capillary bronchitis was 
formerly applied, consohdation may not bo apparent, but microscopical 
examination invariably demonstrates the involvement of the alveoli. In 
influenzal broncho-pucumonia the pathological changes probably commence 
as an exudative bronchiolitis, associated with capillary haimorrhagcs. 
Secondary infections are probably responsible for the consecutive broncho- 
pneumonic process, wliich results in flooding of the alveoli with an exudate 
containing red cells, but Httle or uo fibrin. 

Symptoms. — In the cases ensuing on bronchitis in infants or old people 
(formerly called capillary bronchitis), initial symptoms may be sUght, and 
simply those of ordinary bronchitis, namely, malaise, slight fever and cough, 
with or without expectoration. The implication of the finer tubes and 
alveoli is usually marked by a rapid rise of temperature, great prostration, 
quick breathing and an irritating, persistent and often ineffective cough. 
In children, the also nasi work, the lower ribs are sucked in, and the pneu- 
monic type of breathing develops. The patient becomes cyanosed, the pulse 
is rapid, 120 or more, and the respirations 50 or 60 per minute. The physical 
signs are in general indistinguishable from those of primary broncho-pneu- 
monia, but breath sounds are often harsh and puerile, while tubular breathing 
is not heard, or orJy in very locahsed areas. In old people, cyanosis, rest- 
lessness and delirium may occur, and later the cough become less frequent, 
the patient being drowsy and tending to sink down in the bed, whereas 
previously there was orthopnoea. These symptoms are ominous and indicate 
failure of the respiratory centre. 

The physical signs are often those of bronchitis, harsh or weak ixispiia- 
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tion and prolonged expiration, sibilant and sonorous rboncbi and crepitations 
or crepitant ralea especially at the bases. Patches of tubular breathing 
with increased voice sounds may develop but are not always present. 

In other forms of secondary broncho - pneumonia similar symptoms 
and signs develop more insidiously in the courise of the primary disease. 
Broncho-pneumonia should be suspected when cough, expectoration and 
dyspnoea, together with a remittent type of temperature, develop in tlie 
course of an acute specific fever or other severe illness. In all forms, anorexia 
is common, the mouth and tongue become dry, and thirst is complained of. 
The urine presents the usual high-coloured, concentrated character of febrile 
conditions. It is often diminished in quantity, may contain a small quantity 
of albumin, and not infrequently deposits urates. 

Complications and Sequelae. — These are relatively infrequent. Pleurisy 
may proceed to eflusion, and when this occurs it is often purulent. Abscess 
and gangrene are rare, but develop rather more frequently than after lobar 
pneumonia. Other complications, such as pericarditis, endocarditis, menin- 
gitis and nephritis, are probably due to blood-borne metastasis. 

The most, important sequel is pulmonary fibrof^is, which is often the origin 
o£ bronchiectasis later in life. Pulmonary tuberculosis is frequently described 
as a sequel, especially after measles, and may be due to inflammatory changes 
in the bronchial glands activating a quiescent tuberculous deposit there. 
In many cases of tuberculosis described as following on broncho-pneumonia, 
it is more probable that the original lung affection was tuberculous. 

Course. — Secondary broncho-pneumonia generally has a longer course 
than either the primary form or the lobar variety of pneumonia. The fever 
often persists in remittent type for two or three weeks, and sometimes even 
for two or three months, although in this case tuberculosis should be sus- 
pected. The decline is almost always by lysis. Convalescence is often slow', 
the patient being left thin, weak, anaemic and debilitated. 

Diagnosis. — The development of pulmonary symptoms, and of more or 
less characteristic physical signs in the course of measles, whooping-cough 
or one of the other diseases mentioned above, usually renders the diagnosis 
easy. Difliculty may arise in regard to tuberculosis, which in one form 
produces lobular pneumonic lesions with symptoms and signs indistinguish- 
able from other varieties of secondary broncho-pneumonia. In any case 
where the fever lasts more than three weeks, or where the signs show no 
tendency to resolve or are chiefly apical, tuberculosis should be suspected. 
Unfortunately in children sputum is rarely available. An attempt is some- 
times made to obtain it on gauze held in forceps, after exciting cough by 
touching the fauces. The mucus in the fauces may also be examined for 
tubercle bacilli. The diagnosis may, however, remain doubtful, until signs 
of softening become establislied. 

Bronchitis rarely gives rise to difficulty. The fever is usually less high, 
and of shorter duration, while the physical signs are different, sigiis of con- 
solidation being entirely absent. Hypostatic pneumonia may have to be 
oonsidered. There is usually some obvious cause for this, such as cardiac 
di^se and failure, or prolonged confinement to bed. The temperature la 
gunemlly lower and the distribution is lobar. 

Pleural effusion and empyema can generally be differentiated by the 
alteration of vocal fremitus and the displacement of the cardiac imptdse. 
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In case of difficulty the exploring syringe enables a distinction to be 
made. 

Prognosis. — The prognosis in secondary pneumonia is serious. Many 
deaths occur from this compHcation in the acute specific fevers, particularly 
with measles and influenza. Even the form lollowing on severe bronchitis 
is frequently fatal, especially in old people and in wrongly fed or debilitated 
infants. The development of delirium, of a pulse-rate over 160, of marked 
cyanosis and dyspnoea is unfavourable. In old people, drowsiness, sinking 
down in the bed, and cessation of cough are very grave indications. 

Treatment. — The treatment is very similar to that of lobar pneumonia, 
except that slimulant and expectorant drugs may be necessary from the 
first. At the present time there is practically no difference in the methods 
of treatment applicable to the primary and secondary forms. In cases due to 
pneumococcal infection sulphapyridine should be employed (see p. 1234). If 
streptococci are established as the infecting agent , one of the sulphanilimide 
preparations should be given at once. 

The patient must be in bed, and the position should often be changed 
BO as to prevent hypostatic congestion. The room should be well ventilated, 
but without draughts, and the temperature kept at 65® F. both night and 
day. In the early stages the air may be moistened by a steam kettle, but 
the use of a tent is generally to be avoided. Poultices are now less generally 
employed than formerly, especially for children, and a light pneumonia jacket 
of Gamgee tissue is usually preferred. The diet should be restricted to fluids 
and semi -solids, as in pneumonia. Stimulants may be given early if the 
pulse becomes weak, in doses of 10 drops of brandy every 2 hours to infants, 
and quantities up to 4 or 6 ounces in the 24 hours to old people. The dry, 
distressing cough at the onset may be loosened by giving a simple alkaline 
febrifuge mixture, such as liq. ammon. acetat. min. 120, pot. citrat. grs. 10, 
sod. bicarb, grs. 10, with flavouring agents, such as syrup of tolu and chloroform 
water. Later, ammon. carb. and tinct. ipecac, may be given, but large doses of 
expectorants are to be avoided because of their irritant effect on the stomach. 
Opiates should not be administered except as tinct. opii camphorata or possibly 
Dover’s powder in the early stages. In infants they should not be given 
at all. 

When in infants or children, the bronchi are becoming blocked by the 
secretion within them, as evidenced by increasing dyspnoea, an emetic should 
be given. For this purpose tinct. ipecac, or ammon. carb. in emetic doses is 
the most effective. In old people, ammon. carb. may be given in milk in 
doses of grs. 10 two or three times a day, and energetic counter-irritation 
applied to the bases by means of turpentine stupes, dry cupping or strong 
liniments. 

Strychnine either by the mouth or hypodermically is strongly recom- 
mended in cases in which the respiratory centre shows signs of failure. It 
may be pushed, if necessary, to the point of producing slight muscular 
twitchings. Nikethamide (coramine) or camphor injections and cardiac 
tonics may be given under the same conditions as in lobar pneumon a. 
The administration of warmed oxygen may give relief to dyspnoea and 
distress. 

In cases in which resolution is delayed the question of vaccine therapy 
may be considered. It seems sometimes to be oi distinct value. 
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c. Inhalation, Aspiration and Deglutition BRONCHo-PNEUMONtA 

Acute broucho-pneumonic processes may be caused by the inhalation 
or aspiration of fluid or solid particles, derived from the upper air-passages 
or from other parts of the lung. To this form the name of aspiration, or 
inhalation pneumonia is applied. When from any cause food particles are 
drawn into the bronchi and broncho-pneumonia results, the conebtion is 
referred to as deglutition pneumonia. The resultant processes are similar, 
and are in effect analogous to those caused by other septic or infected foreign 
bodies inhaled into the bronehi. 

etiology. — These conditions may occur at any age, but are more common 
in adult life. They result from septic processes in the mouth, naso-pharynx, 
larynx or trachea, and from any morbid state leading to anassthesia of the 
pharynx, or to difficulty in deglutition. They occur in association with 
ulcerating growths of the mouth, tongue, tonsil, pharynx or larynx, and after 
operations for these conditions or upon the nose and throat, including 
tracheotomy. Aspiration broncho-pneumonia may also result from vomit- 
ing during or after the administration of an ansesihetic. Carcinoma of the 
oesophagus eroding the trachea may be a cause. Diphtheritic or other 
forms of paralysis, coma from any cause, especially cerebral vascular 
lesions and uraemia, may lead to the passage of food particles into the, air- 
passages. Other cerebral lesions, such as abscess or tumour and bulbar 
paralysis, can also produce the same condition. Infected material may be 
aspirated from diseased to healthy parts of the lung, as in ha)moptysis, 
abscess, gangrene and bronchiectasis, or after rupture of an empyema into a 
bronchus. 

Pathology. — Any material reaching the air-passages in this manner is 
certain to be laden with infective micro-organisms, which may induce bron- 
chitis and broncho-pneumonia. Since pyogenic organisms are often present, 
suppuration is frequent and single or multiple abscesses result, or even 
gangrene. If the pleura becomes involved, empyema may develop. 

Symptoms. — These are in general similar to those of secondary broncho- 
pneumonia and are superadded to those of the primary condition. There 
is generally high temperature, sometimes with rigors, cough and expectora- 
tion which is occasionally offensive. It may be mixed with food material 
and with blood. The physical sigius are those of bronchitis and widespread 
broncho-piieumonia. 

Complications and Sequels. — Tlicsc are somewhat similar to those of 
other inhaled foreign bodies, and compri^^c abscess, gangrene and empyema. 

Course. — The course is generally short, owing to the severity of the 
process and the gravity of the primary cause. In the comparatively rare 
cases that recover the course may be severe and protracted. 

Prognosis. — From the ffhturc of the primary condition and the intensity of 
the resulting broncho-pneumonia, this is usually grave. 

Treatment. — Prophylactic. — The utmost care should be paid to the 
toilet of the mouth and pharynx in disease of, or opeiaions upon, these 
parts. In paralysed or unconscious patients it may be necessary to resort to 
nasal feeding. In haemoptysis or bronchiectasis the patient should lie rather 
on the affected side. 

The treatment of the developed condition can be only palliative or 
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symptomatic in many cases. In most instances the general treatment is 
similar to that of secondary broncho-pneumonia. 

d , Tubbeculous Broncho-pneumonia 

This constitutes one form of pulmonary tuberculosis (see Acute Caseous 
Tuberculosis, p. 1191). 


PNEUMONITIS 

Definition . — K localised or disseminated inflammatory process involving 
the whole texture of the lung and bronchial structures in the areas affected. 

Etiology. — ^Any severe septic infection of the bronchi or lungs may 
proceed to pneumonitis. The commonest infecting agents are streptococci, 
especially the hajmolytic and anaerobic varieties. The fusi-spirochaetal 
organisms may also cause it. Pneumococci alone seldom lead to pneumonitis, 
though they may be found in association with other organisms. Pneumonitis 
is chiefly met with in later adult life, and more in the male sex. It may 
be produced by the aspiration of foreign bodies. It sometimes occurs in 
association with bronchiectasis and may be one of the conditions associated 
with the febrile attacks occurring in that condition. 

Pathology. — The affected area is deeply congested, solid and airless. 
The bronchi may exude pus. Softening is frequent, leading to the formation 
of one or more abscesses. Empyema may occur as a sequel or complication. 

Symptoms. — The onset is usually acute and the general clinical features 
are identical with those of severe broncho-pneumonia. There is usually 
troublesome cough, with more or less copious mucopurulent expectoration. 
Dyspnoea and cyanosis may be marked. There is marked prostration and the 
patient is almost always gravely ill. The physical signs are usually those of 
localised pneumonia or &oncho-pneumonia. The blood picture is similar 
to that of abscess of the lung — a leuoocytosis with polymorphonuclear pre- 
ponderance. 

Diagnosis is generally established by X-ray examination, showing diffuse 
dense areas of consolidation, often progressing to abscess formation. The 
areas may be multiple and the process may spread widely. 

Prognosis. — The prognosis is in the main serious, and depends to some 
extent upon the cause. Many cases, however, recover under treatment either 
with or without abscess formation. 

Treatment is in the first instance that of broncho -pneumonia. When 
abscess formation occurs, postural drainage, adapted to the situation of the 
abscess or abscesses, should at once be adopted. 

A simple pneumonitis has been described in children by Gill. The 
symptoms are cough, anorexia and loss of weight. On physical examination 
one or more areas of impaired percussion note with a few rales are found. 
Badiological examination reveals opacities in the corresponding situations. 
These symptoms and signs usually clear up in a few days without treatment, 

R. A. Youno. 

G. E. Beaumont. 
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DISEASES OF THE PLEURA 

PLEURISY 

Pleurisy or pleurilis is an inflammation of the pleural membrane covering 
the lung, or of its parietal reflexions. 

An sstiological classification, based on the bacteriological findings, would 
be the most satisfactory one, but is at present impracticable, chiefly owing 
to the difficulty of establishing the bacteria concerned in many cases. The 
classifioation usually adopted depends upon the effects produced. If the 
process leads only to fibrinous deposit it is described as dry 'pleurisy. If, in 
addition, much serous fluid is poured out, the condition of pleurisy with 
effusion results, while if pus-formation occurs, the aflection is described as 
purulent pleurisy or empyema. 

It is, however, important to recognise that, although such a classification 
is convenient from a clinical standpoint, the three conditions are in reality 
only stages or degrees in the pleural response to irritative or noxious agents. 
The form occurring in any given case depends upon the nature of the cause, 
the extent of the infection and the degree of resistance possessed b^ the 
individual affected. Further, pleural inflammations may be primary or 
secondary to local disease or to blood infection, and they may be acute or 
chronic in course. 


A.— ACUTE DRY PLEURISY (ACUTE FIBRINOUS OR 
PLASTIC PLEURISY) 

iCtiology. — This affection may be primary or secondary, the latter being 
much more common. Even in many cases of so-called idiopathic or primary 
pleurisy, the condition is in reality secondary to latent or unrecognised 
disease of the lung or adjacent structures. 

Primary dry pleurisy. — Predisposing causes include occupation and climate. 
Exposure to sudden changes of weather or cold winds, and the necessity of 
remaining in wet or damp clothing, favour its onset. It is commoner in men, 
particularly in those of poor physique. It may occur at any age, but is most 
frequently seen between the ages of 20 and 40 years. Chill seems to be 
common as a determining cause. It is now certain that the great majority 
of cases are due to the tubercle bacillus, and that chill or injury is simply 
concerned in lowering resistance and thus promoting activity of the bacillus 
It is possible that some cases may be due to acute rheumatism. 

Secondary dry pleurisy. — Dry pleurisy is a ficquent complication or 
concomitant of many diseases of the lungs, notably of pulmonary tuber- 
culosis in any form. It is almost invariably present in lobar pneumonia. 
It occurs in association with pulmonary collapse, interstitial pulmonary 
fibrosis, bronchiectasis, abscess, gangrene, infarcts and new growths of the 
lung. Injuries of the chest-wall, disease of the ribs, chronic nephritis, septi- 
csemia or pyaemia may all be complicated by acute dry pleurisy. 

Pathology.— The inflamed area is often localised, but the process may be 
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widespread or even involve the whole pleural surface. Either the visceral 
or parietal layer may be first affected, but as a rule both become involved. 
There is at first hyperaemia with exudation of serum into the subpleural 
connective tissue. The pleura then appears slightly dull or matt, instead 
of shiny. Further exudation leads to the deposit of fibrin on the roughened 
pleural surfaces in the form of a thin false membrane, which often presents 
a rough or even shaggy appearance. This membrane consists of fibrin 
entangling leucocytes, a few red blood corpuscles and desquamated epithelial 
cells. 

During the process of resolution, localised adhesions commonly form, 
but this is not invariable, and a patch of thickening without adhesion may be 
the ultimate result. 

Symptoms. — The onset is usually sudden with acute pain in the side, 
often described by the patient as a “ stitch.” Occasionally a sense of malaise 
may precede the development of the pain by a few hours or even days, but 
this is not the rule. The pain is aggravated by deep inspiration, by coughing 
or even by movement. Cough is generally an early symptom, and it is 
characteristically short, dry, ineffective and distressing. The temperature 
is usually raised, but, as a rule, only to 100° or 101° F., and some cases are 
practically apyrexial. In secondary pleurisy these symptoms are added to 
those of the primary condition. 

The decubitus is variable. The patient may lie on the affected side, 
but in some cases this aggravates the pain, and it is more comfortable to lie 
on the back or slightly turned towards the sound side. There is diminished 
movement on the affected side, and breathing may be rapid, although not 
dyspnceic. On palpation, vocal fremitus is unaffected, but local tenderness 
is sometimes elicited, and occasionally a friction fremitus may be felt. The 
breath-sounds are generally unaltered, but they may be short or jerky in 
the neighbourhood of the lesion. The characteristic sign of dry pleurisy is 
the friction rub. This is typically a creaking, rubbing or leathery sound 
heard towards the end of inspiration and sometimes at the beginning of 
expiration. In tlie early stages there may be fine crepitant friction sounds 
only at the end of inspiration. These are very similar in character to intra- 
pulmonary crepitations and can only be distinguished by their association 
with local pain, and by being unaltered by cough. Pleural friction sounds 
may be localised to a small area, and may not be present with every respira^ 
tion. They may sometimes be brought out again after disappearance by 
moving the arm, or by taking a deep breath. The voice-sounds arc not 
altered. 

Complications and Sequelae. — Dry pleurisy may proceed to effusion, or 
may lead to pleural adhesion, and this in turn may result in interstitial pul- 
monary fibrosis. The most common sequel is pulmonary tuberculosis, 
sometimes after an interval of years, the explanation being that the original 
pleurisy is frequently tuberculous. Aching pain in the side with some dyspnoea 
may be a temporary sequel of dry pleurisy. 

Course. — The temperature usually subsides in 2 or 3 days, the pain 
in the side and cough disappear, and convalescence is rapid, unless effusion 
occurs. 

Diagnosis. — The differentiation of dry pleurisy from the other causes 
of pain produced in, or referred to, the chest-wall is not always easy and 
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requires careful observation of the case. The distinction is important, since 
an erroneous diagnosis of pleurisy may arouse a suspicion of tuberculosis 
in subsequent febrile diseases. In the conditions comprised in the term 
pleurodynia, which include hbrositis of the intercostal musmes and membranes, 
the pain is increased by deep inspiration, by other muscular movements, 
and by local pressure, but there is no rise of temperature and pleural friction 
is not present. In intercostal neuralgia, the pain follows the course of the 
nerve and is often periodic in character. It may be influenced by movement, 
but is less affected by respiration than that of pleurisy. There may be 
tenderness and hyperalgesia over the points of exit of the posterior primary, 
lateral or anterior cutaneous branches of the nerve affected. Similar mani- 
festations may occur at the onset of acute posterior ganglionitis or herpes 
zoster: Other conditions inducing pain referred to the chest-wall are tumours 
or aneurysm pressing on the intercostal nerves, malignant disease of the 
spinal cord or of its membranes, and caries of the vertebrae. Where the 
pain lasts more than a few days, and no friction is heard, these conditions 
should be borne in mind. 

Occasionally adventitious sounds of extra-pleural origin may give rise 
to some difficulty. Contraction of the muscles of the chest may cause a 
muscular “ suaurrus ” ; grating sounds may be produced in the shoulder- 
joint or in the fascial planes of the back muscles. The origin of these sounds 
can usually be determined by causing the patient to cease breathing while 
carrying out movements of the shoulder or back muscles. Occasionally 
true friction sounds may have a cardiac rhythm as well as a respiratory one, 
when the area of pleura involved is near the pericardium. It is then referred 
to as pleuro-pericardial friction. 

Having established the evidence of dry pleurisy, a careful search 
should be made for some primary condition before regarding the case as 
one of simple primary dry pleurisy. Pulmonary tuberculosis, pneumonia, 
bronchiectasis and the other causes mentioned above should be considered 
and excluded. 

Prognosis. — The immediate prognosis is good, but as has been mentioned 
already, the condition may be of tuberculous origin, and eventually be followed 
by active disease of the lung. 

Treatment. — The patient should be kept in bed, no matter how mild the 
attack. The diet should be fluid or semi-fluid, especially if more than a 
moderate degree of fever occurs. The pain can often be relieved by strapping 
the affected side. Strips of adhesive plaster are applied from the sternum 
to the vertebrae, beginning from below and working upwards. Occasion- 
ally this fails to afford relief and may even induce dyspnoea. As alternatives, 
a local application of tincture or ointment of iodine, a mustard leaf, capsicum 
ointment or small flying blasters may be employed. Leeches may also give 
relief in severe cases. Sometimes the pain is so intense that a small injection 
of heroin or morphine is necessary. A small artificial pneumothorax has been 
suggested as a means of separating the inflamed surfaces and giving relief to 
the pain in severe cases. A dose of Dover's powder is useful in the early 
stage to ensure a night’s rest. The irritative cough is often relieved by 
strapping, and a sedative linctus or lozenge may be a comfort to the patient. 
An aperient is usually advisable, ks a rule no other drugs are necessary, 
but in coses suspected to be due to rheumatism, salicylates and alkalis should 
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be administered. Convalescence is usually rapid, but the patient should not 
be allowed to resume work until fully restored to health, and if a tuberculous 
origin is suspected prolonged treatment on sanatorium lines should be advised. 

Certain localisations of dry pleurisy require separate notice. These are 
the diaphragmatic and interlobar forms. 


Diaphragmatic Acute Dry Pleurisy 

iEtiology. — ^This affection may occur primarily under conditions similar 
to those causing dry pleurisy in other parts ; not infrequently it is secondary 
to pathological changes in the abdomen. Thus hepatic cirrhosis, perihepatitis, 
perisplenitis, perinephric suppuration or peritonitis may lead to a spread 
of infection through the diaphragm to the adjacent pleura. It may also 
occur as a localised variety of secondary dry pleurisy, when the primary 
lesion is situated near the base of the lungs. 

Symptoms. — Pain is usually very severe and may be referred to the 
shoulder or to the abdomen. The former is caused by nociceptive impulses 
ascending the phrenic nerve to its origin in the third to the fifth cervical 
segments of the spinal cord, leading to pain and hyperacsthesia referred to the 
cutaneous area of distribution of the fourth cervical root, at the summit of 
the shoulder. The abdominal pain is in the epigastric and hypochondriac 
regions, and in addition there is a localised tender spot, known as the “ bouton 
diaphragmatique ” of Gueneau de Massy. This is situated in the subcostal 
plane, about 2 inches from the mid-line. The diaphragm is nearly motion- 
less on the afiected side, and there is often some rigidity of the corresponding 
upper abdominal muscles. Hiccough may be a noticeable and troublesome 
symptom. The diaphragm, being nearly fixed in the inspiratory position, 
may cause a slight downward displacement of the liver if the pleurisy is on 
the right side. A pleural friction rub is rarely heard, the only abnormal 
signs commonly present being diminution of air entry, and possibly slight 
dullness over the corresponding lower lobe of the lung. 

Diagnosis. — This is often difficult, owing to the fact that the severity 
of the symptoms and their localisation frequently suggest the occurrence 
of some acute abdominal catastrophe such as perforation of a hollow viscus. 
The alxdomen should be most carefully examined in every case. The history, 
the collapsed state of the patient and the evidence of free gas in the 
peritoneal cavity in perforation may assist in distinguishing between these 
conditions. 

Treatment. — This is similar to that of simple dry pleurisy elsewhere, save 
that morphine should be withheld until the diagnosis is conclusively estab- 
lished. 


Interlobar Dry Pleurisy 

Just as inflammation may be limited to the diaphragmatic portion of the 
pleura, so the membrane in the cleft between two lobes of the lung may be 
alone afEected. This does not give rise to definite symptoms and signs by 
which it can be diagnosed during life, though its effects are not infrequently 
seen in X-ray films. It is frequently discovered on autopsy, but is generally 
secondary to pulmonary tuberculosis or pneumonia, and there is usually 
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evidence of pleurisy elsewhere. It only assumes clinical importance when 
followed by effusion, and this conditio^ is considered later. 


B.— CHRONIC DRY PLEURISY 

Under this heading a variety of conditions are included. Strictly it should 
be restricted to those rare cases, probably usually tuberculous in origin, in 
which the signs of dry pleurisy persist for long periods, or recur at frequent 
intervals. In such cases coarse dry friction may be heard over large areas of 
one lung, often with little or no accompan 3 dng pain. 

Pleural adhesion and tliickening are usually included in the group of 
chronic dry pleurisies. There may be no symptoms, or at most slight 
dyspncea on exertion, with aching or pain on straining, or on lifting weights. 
Signs suggesting adhesion are local flattening and limitation of movement 
of the cheat-wail. Litten’s sign is also absent or diminished w’^hen the ad- 
hesion is basic, that is, the shadow cast by the movement of the diaphragm, 
best seen in the region of the seventh and eighth ribs in the anterior and mid- 
axillary lines, is not present or is much restricted. The vocal fremitus may 
be diminished and the percussion note impaired. The breath -sounds are 
often slightly weaker, and the voice-sounds may be diminished over thq area 
where the thickening or adhesion exists. 

Chronic diaphragmatic pleurisy or adhesion may give rise to a group of 
symptoms simulating chronic gaatric ulcer. There is paiu in ibc hypo- 
chondrium extending through to the back and aggravated by food. Radio- 
graphic examination may be of value in demonstrating limitation of move- 
ment of one cupola of the diaphragm, together with an angularity due to 
alteration of its normal contour. Investigation of the gastric functions 
may also prove of value in diagnosis. 

The treatment of chronic dry pleurisy is mainly symptomatic. 


C.— PJ^URISY WITH EFFUSION 

Many cases of pleurisy, possibly the majority, proceed to effusion. The 
effusion is usually serous in character, but may be hremorrhagic. Inflam- 
matory effusions must be distinguished from passive transudates, which 
will be considered separately under the heading of hydrothorax. 

Smno-FiBRiNoue Pleurisy 

iStiology. — This is in the main identical with that of dry pleurisy, of 
which it is, in effect, a laj^er stage. It has now been established that the 
majority of cases of sero-fibrinous pleurisy are due to the tubercle bacillus. 
The evidence on which thisjconclusiou has been arrived at is — (1) the subse- 
quent history of the cases shows that a considerable proportion develop 
active lung signs within 5 years ; (2) the oytological and bacteriological 
examination of the exudate ; (3) post-mortem examination pf fatal cases ; 
(4) the results of tuberculin reactions. 

Other conditions which may give rise to serous effusions are lobar Jtnij 
lobular pneumonia, pulmonary infarpts apd new growth. It niay also occur 
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in the course of generalised infections such as the enteric group, acute rheu- 
matism, and septicaemia due to streptococci or staphylococci. In most of 
these conditions the exudate often becomes purulent. Inflammatory serous 
eflusion may also occur as a complication of severe anoemias, leukaemia, 
chronic nephritis, injury to the chest-wall and inflammatory conditions 
below the diaphragm or in the pericardium. It is also a common feature of 
polyorrliornciiitis. 

Pathology. — The aflecticn commences with dry pleurisy, spreading over 
the visceral and parietal pleura, the fibrinous exudate soon forming a thick 
rough layer on the surface. Further exudation of fluid occurs and accumu- 
lates in the pleural cavity, the lung collapsing pari passu to accommodate it. 
Owing to the hilar attachment of the lung, it retracts upwards and inwards, 
allowing the fluid to accumulate at the bases and in the axillary region, 
where it reaches its highest level, unless pieviously existing adhesions pre- 
vent it. The lung retracts in this way owing to its elasticity, until the pleuial 
negative pressure is completely abolished. In like manner the mediastinal 
contents, including the heart, are displaced away from the affected side. If 
fluid continues to be effused after the lung has retracted to the full extent, 
and after the negative pressure has become abolished, a positive pressuie is 
produced. The lung is now compressed, and the diaphragm with the liver and 
spleen are pushed down, while the mediastinal sbructurcs arc now displaced 
further towards the sound side. In long-standing cases, the lung may 
undergo the change known as carnification, as the result of the compression 
a pneumatosis. The lung appears dark red or slaty grey in colour, is firm, 
airless and heavier than water. If old adhesions are present, the effused 
fluid may be loculated and the collapse of the lung may be only partial. 

If there is much positive pressure collateral hyperaemia of the sound 
lung may result and progress to cederna. The fluid in the pleural cavity is 
pale and clear ; it often coagulates after withdrawal. Its characters are 
further described on page 1252. The quantity may amount to as much as 
5 or 6 pints. 

Symptoms. — The onset is usually similar to that of dry pleurisy, but the 
constitutional symptoms are often more marked. There may be an initial 
rigor, but as a rule pain and dry cough are the earliest symptoms. The 
fever is of moderate degree, although it may reach 103° F. or more. When 
effusion develops the pain is often relieved owing to the separation of the 
inflamed pleural surfaces. If a large quantity of fluid is poured out rapidly, 
distress of another kind becomes apparent, namely dyspnoea caused by the 
mechanical effects of the fluid, collapsing the lung and dislocating the media- 
stinum. In more slowly develojfing effusions there may be little or no 
dyspnoea, except on exertion. Expectoration is not common, unless there is 
ro-«Ti'!tont pnlmoufjrv disease, or niHoss (pd^rnn of the snnnH birg dev^'^ops. 

The patient often lies on the affected side or may be propped up in bed. 
Cyanosis is not a marked feature even iu large effusions, unless there is 
collateral hyperasmia of the sound side. There is generaUy some prominence 
on the side of the effusion, but the intercostal spaces are rarely bulged. 
Movement is restricted or absent in the lower part of the chest on the affected 
side, although with a moderate effusion the apical region may still expand. 
The cardiac pulsations may he seen in an abnormal position, the impulse 
being displaced away from the side of the fluid. In left-sided effusions, the 
40 
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pulsation may be most marked in the fourth space on the right side as far 
out as the nipple line. On palpation, the position of the impulse should be 
verified, and then the amount of chest movement and the character of the 
vocal fremitus determined. The latter is diminished or completely absent 
over an efl!usion of moderate or large size, although it may be obtained over 
the area where the collapsed or relaxed lung is in contact with the chest- 
wall. The percussion note over the fluid is one of stony dullness, and the 
sense of resistance is greatly increased. The exact limits of this area of 
dullness should be determined with the patient sitting up and recumbent. 
With moderate effusions the upper level is usually found to assume a curved 
fine, with the summit in the mid-axilla ; this is known as the S-shaped curve 
of Ellis or Damoiseau’s line. In the recumbent position, a change in the 
level of this line may be observed, particularly in the front of the chest and in 
the axilla. This shifting dullness forma one of the pathognomonic signs of 
fluid, but it is not always easy to demonstrate. It is much more apparent 
in cases of pyo-pneumothorax. In large effusions, the dullness may extend 
up to the level of the clavicle and reach across the mid-line of the sternum ; 
moreover, in left-sided effusions it blends with the cardiac dullness, and the 
area of gastric resonance, known as Traube’s space, may be encroached on 
or obliterated. The relaxed lung above the effusion in front often yields a 
skodaic note, which becomes dull if the quantity of fluid increases. At the 
back there is a triangular area of relative or moderate dullness above the 
stony dull area of fluid. This is known as Garland’s dull triangle. It also 
corresponds with the relaxed or collapsed lung. At the extreme base on the 
contralateral side there is often a small area of dullness known as Grocco’s 
triangle. The apex is usually at the vertebral column, about the upper 
level of the effusion, the base extends outwards at the lower margin of the 
lung for 1 or 2 inches. This paravertebral dull area is believed to be due to 
mediastinal displacement by the effusion. Elsewhere over the sound lung 
the note may be slightly hyper-resonant. The area of deep cardiac dullness 
should be carefully marked out. In left-sided effusions it is displaced to the 
right and extends beyond the sternum in the third and fourth spaces, even 
to the nipple line or beyond it. In right-sided effusions, the displacement 
may be very obvious, the left margin of the dullness extending as far out as 
the left mid-axillary line. The auscultatory signs are very variable, and 
much less characteristic than those obtained by palpation and percussion. 
In some cases, the breath- sounds over the dull area are distant and weak or 
even absent, in others they are loud and bronchial or tubular. This in- 
constancy probably depends upon the extent of pulmonary collapse and 
the degree of patency of the bronchi. With marked collapse and patent 
bronchi, bronchial breatHng is heard ; with partial collapse and obstructed 
bronchi, the breath-sounds are almost or quite abolished. As a rule, no 
adventitious sounds are heard, but rales may be audible in the lung above 
the effusion. Conduction of spoken voice is diminished or abolished, but 
towards the upper part of the effusion and just above it, the sound produced 
is heard distantly and with a peculiar nasal or bleating twang, a condition 
known as jegophony. Baccelli stated that the whispered voice is conducted 
through a serous but not through a purulent effusion, and called this sign 
“ pectoriloquie aphonique/’ but no reliance can be placed upon this as a 
dia^ostic sign. The breath-sounds heard under the clavicle over the relaxed 
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lung above the effusion are frequently harsh or puerile. In the contra- 
lateral lung the breath-sounds may be vesicular or exaggerated, and in 
cases of large effusions, where there is marked circulatory obstruction, there 
are frequently signs of congestion or oedema at the base. Similarly pressure 
on the descending thoracic aorta may cause lowering of the blood-pressure 
in the leg as compared with that in the arm (0. K. Williamson). There may 
be a systolic murmur over the cardiac region (displacement murmur). The 
abdomen should be examined to determine any downward displacement of 
the liver or spleen. The blood count in sero-fibrinous pleurisy rarely shows 
any leucocytosis, apart from complications. 

Complications and Sequelae. — ^Acute oedema with albuminous ex- / 
pectoration is rare, but is a dangerous condition unless treatment is prompt. 
Permanent collapse and carnilication of the lung may remain after absorp- . 
tion in prolonged cases, and may progress to diffuse interstitial fibrosis. 
More commonly some degree of pleural thickening and adhesion persists, 
and expansion of the lower lobe may never be completely restored. Sero- 
fibrinous effusion due to tuberculosis rarely becomes purulent, but this 
sequence is common in other forms. Tracking of the fluid externally through 
the chest-wall and rupture through the lung occur but rarely. An infrequent 
complication is hemiplegia, probably due to an embolus derived from a - 
thrombus originating in a pulmonary vein. Miliary tuberculosis occasion- 
ally follows rapidly on an effusion ; more commonly active tuberculosis of 
the lungs occurs after a lapse of some years. 

Course. — In effusions of moderate size the temperature usually subsides 
in from 7 to 10 days, and spontaneous absorption is complete in 2, 3 or 4 
weeks. In large effusions reaching up to the second rib or higher, the course 
may be less favourable. The fever may persist even for weeks, and absorp- 
tion of the fluid may be slow or wanting entirely. Aspiration may accelerate 
the resolution, and usually only one tapping is necessary, the fluid left behind 
being absorbed rapidly. In rare cases fluid reaccumulates quickly after 
repeated tappings, and a so-called inexhaustible effusion occurs. In some 
such patients fluid may remain in the pleura for the rest of life. 

Diagnosis. — The recognition of the presence of fluid in the pleural cavity 
is generally easy, but with small or localised effusions it may be difficult. 
The most valuable signs are the displacement of the heart, the absence of 
vocal fremitus, and the stony resistant dullness. The auscultatory signs are 
of less value, and may even be misleading. The chief conditions which may 
simulate effusion are fibroid lung with thickened pleura and bronchiectasis, 
pneumonia, particularly the massive form, malignant disease of the lung, 
pleura of mediastinum, massive collapse, a large pericardial effusion, and an 
aneu^^ pressing on one or other main bronchus. Subphrenic abscess may 
also give rise to difficulty (see Empyema). Fibroid disease can usually be 
recognised, since there is generally flattening and sinking-in of the affected 
side instead of bulging. The heart, if displaced, is drawn towards instead of 
awajr from the affected side, vocal fremitus is present although possibly 
diminished, and the dullness is rarely of the stony character obtained over 
fluid. The breath-sounds are generally weak, and if bronchiectasis is also 
present, the characteristically variable signs of that condition should be 
helpful in diagnosis. In massive pneumonia the differentiation may be 
difficult, since breath-sounds and voice-sounds are sometimes completely 
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absent, but the position of the cardiac impulse is generally of decisive import- 
ance. In malignant disease and aneurysm, careful observation should afford 
diagnostic indications, such as glandular enlargement or abnormal pulsation, 
and in both instances the X-rays may establish the diagnosis. Malignant 
disease of the pleura may first show itself as a pleural effusion ; the tendency 
to recur after tapping, the presence of blood in the effusion, and the 
onset of emaciation may help to suggest the cause. In massive collapse 
there is, as a rule, but little difficulty, owing to the displacement of 
the cardiac impulse to the affected side. In pericardial effusion the 
shape of the cardiac dullness may be suggestive, and the dislocation of 
the impulse may indicate the real condition ; moreover, the dullness 
over' the Inng behind is rarely of extreme degree unless pleural effusion co- 
exists. In any doubtful case, examination by the X-rays is desirable, since 
it may give valuable aid in diagnosis. The shadow of serous fluid is generally 
dense, but does not obscure the rib shadows completely. The upper level 
is curved and shifts to some extent with the position of the patient. It 
merges into the shadow of the collapsed lung above. The diaphragm is 
immobile on the affected side. A further aid to diagnosis consists in ex- 
ploratory puncture, which has the advantage of establishing the nature of the 
fluid as well as its presence. The technique of puncture is similar to that of 
paracentesis described on pages 1253, 1254, save that a 5 or 10 c.c. syringe 
with a needle long enough to enter the pleura is used instead of an aspirator. 
The preliminary local anajsthesia by novocain or some similar preparation, 
with or without adrenaline, should be employed in every case, not only to 
avoid pain but also to obviate the risk, remote though it be, of pleural 
shock. Serous pleural fluid of inflammatory origin varies in colour from 
pale greenish yellow to brown. The specific gravity is usually 1018 or 
over. Protein is present as serum albumin, serum globulin and fibrinogen, 
the total quantity being, as a rule, over 4 per cent. The fluid generally 
clots spontaneously after withdrawal. The cytology of the fluid is varied, 
showing lymphocytes, polymorphonuclear cells, erythrocytes and altered 
endothelial cells in varying proportions. A marked preponderance of 
lymphocytes is very suggestive of a tuberculous origin, while the presence 
of large numbers of polymorphonuclear cells is usually an indication of some 
other infection, generally by a pyogenic organism. In rare cases large numbers 
of eosinophils have been found. The origin of these cases of so-called “ eosino- 
phil pleurisy ” is at present doubtful. Cultural examination of tuberculous 
fluid usually proves sterile unless Loewenstein’s medium is used, but in fluid 
from other causes the infecting organism can often be grown. To establish 
the tuberculous nature of a pleural fluid, inoculation of 15 c.c. of the fluid 
into a guinea-pig may be tried. Other methods formerly employed were 
examination of the centrifugate from the fluid, and Jousset’s “ inoscopy,” 
which consists in examination of the clots derived from the fluid after they 
have been submitted to artificial gastric digestion. These two methods, 
however, fail in many cases. The methods of differentiation of an inflamma- 
tory exudate from a passive transudate are given on page 1259. 

Prognosis. — The immediate prognosis is good, although with large effu- 
sions of 4 pints or more, sudden death sometimes occurs from acute oedema of 
the lungs, cardiac failure or embolism. The ultimate result depends on the 
cause. In non- tuberculous effusions, recovery may be complete, save for 
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pleural adhesion, or they may progress to empyema. In tuberculous effusions 
arrest may remain complete, but, as already stated, a considerable proportion 
of the cases develop active pulmonary disease in after years. 

Treatment. — The patient should be kept in bed in an airy and well- 
ventilated room until the temperature is normal. Fluid should be restricted, 
and the diet may be salt-free with advantage. The administration of diuretics, 
diaphoretics and saline or mercurial aperients may assist in the disappear- 
ance of the exudate. The use of iodide of potassium has been recommended, 
but it is of doubtful value in these cases. The application of counter-irritants 
to the chest- wall in the form of iodine or of fly blisters is often helpful. 
A sedative lozenge or linctus may be given for the irritating cough present 
in the early stage. Exploratory puncture is generally advisable to permit 
the examination of the fluid. Opinions differ somewhat as to the indications 
for paracentesis, which, liowever, is nowadays performed earlier and more 
frequently than was formerly the case. It is unnecessary in cases in which 
absorption of the fluid is apparent within 10 days. The following conditions 
may be considered to suggest its employment : (1) if the effusion is large 
and causing positive pressure, as shown by dullness up to the clavicle, marked 
dyspnoea, downward displacement of the liver or spleen, and collateral hyper- 
aemia of the sound lung ; (2) if absorption is slow, the fluid remaining at the 
same level for a fortnight or more ; (3) if acute oedema with albuminous 
expectoration occurs ; (4.) in cases of bilateral effusion with increasing 
dyspnoea, the aide with the larger effusion may be aspirated. Paracentesis 
can be performed in various ways. The simplest method is that of siphonage ; 
a long rubber tube filled with sterile saline solution is attached to a trocar 
and cannula, wliioh are passed into the pleural cavity and the fluid is siphoned 
into a receptacle at a lower level. This method has the great advantages 
that the degree of suction employed is under control, and the lung expands 
gradually as the fluid is withdrawn. It is often difficult to remove a large 
quantity of fluid by this means, and it fails in loculated effusion. Aspiration 
is more generally effective, and may be carried out either by Dieulafoy’s pump 
and two-way tap, Martin’s syringe, or by Potain’s apparatus. With these 
methods it is impossible to withdraw all the fluid, and removal with air 
replacement is now often practised with advantage. For this purpose an 
aspirator and an apparatus like that used in the induction of artificial 
pneumothorax are required. This method permits of almost complete 
removal of the fluid, prevents cough and discomfort, lessens the tendency 
to recurrence of the effusion and promotes expansion of the lung. In per- 
forming aspiration the patient should sit up in bed, or lie slightly turned on 
the unaffected side, and the area for operation should be painted with iodine. 
The skin and muscles down to the pleura .should be ansesthetised with procaine 
(novocain) or other local aneesthetic, and a small incision made through the 
skin, though this is not essential in the case of a small instrument. The 
trocar and cannula are then pushed carefully into the pleural cavity just 
above a rib to avoid puncturing the intercostal artery. The sites chosen 
depend on the situation of the fluid, but the most convenient are in the 
sixth space in the mid-axilla, the seventh space in the posterior axillary line, 
or the eighth space just below the angle of the scapula. Aspiration should 
be stopped if cough occurs, if pain is severe, or if albuminous expectoration 
with signs of oedema supervenes. In rare cases sudden death from pleural 
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shock has occurred. The risk of this may be obviated by careful local 
anaesthesia down to the pleural level. Other risks are due to faulty technique, 
and comprise entrance of air into the pleural cavity from wrong connection 
of the apparatus or from wounding the lung, and infection of the pleural 
cavity from failure in the aseptic preparations leading to empyema. Air 
replacement seems preferable, since it allows of almost complete removal of 
the fluid. 

After absorption or removal of the fluid, re-expansion of the lung may be 
promoted by the use of Wolff s bottles, or by appropriate breathing exercises. 
With the former, fluid is forced from one bottle to another by blowing. In 
the latter, the patient takes deep inspirations while seated in a chair with 
the sound side partly flxed. In aU cases in which a tuberculous origin is 
proved or suspected, prolonged convalescent treatment on sanatorium 
principles is advisable. 

Anomalous Pleural Effusions 

Two unusual forms of pleural effusion require brief mention — they are 
encysted interlobar and encysted diaphragmatic sero-fibrinous pleurisy. 
The former of these can only be recognised by X-ray examination followed 
by exploratory puncture. Encysted diaphragmatic sero-fibrinous pleurisy 
is rare, but a case has been erroneously recorded as acute serous mediastinitis. 
This condition is simply one of pleural effusion localised to the space between 
the mediastinal pleura, the diaphragm and the lung. Both of these condi- 
tions, if diagnosed, should be treated on general principles. The effusion 
may absorb spontaneously, but if not, aspiration may be necessary. 

Purulent Pleurisy (Empyema) 

In this condition the pleural exudate becomes purulent. The fluid may 
be turbid and the presence of pus be apparent only on microscopical 
examination, or it may consist of typical pus. 

i^tiology. — Predisposing Causes. — Empyema is common in children 
under 10 years of age, and the younger the child the greater the 
probability that any effusion will be purulent. In adults it is commonest 
between the ages of 20 and 40 years, jirobably owing to the heavy incidence 
of pneumonia in this age period. Debility, exposure and alcoholism may 
promote its occurrence. Purulent pleurisy is but rarely primary, except in 
the form due to the pneumococcus. It is most commonly due to extension 
from the lungs, especially from lobar pneumonia and from broncho- 
pneumonia. Other pulmqpary causes are tuberculosis, bronchiectasis, abscess, 
gangrene, new-growth, or septic infarcts in infective endocarditis. It may 
develop in association with mediastinal lesions, such as suppurating glands, 
ulcerating carcinoma of the oesophagus, or from suppuration in the neck track- 
ing downwards. Infection of the pleura may occur through the chest- wall as 
a result of gunshot wounds, stabs, fractured ribs, and faulty technique in 
aspiration of a serous effusion. The primary source of pleural infection may 
be in the abdomen, the organisms passing through the diaphragm from a 
perinephric, subphrenic, or hepatic abscess, or from localised or generalised 
peritonitis consequent on rupture of a gastric or duodenal ulcer. The involve- 
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ment of the pleura may take place through the blood in aepticsemia, sup- 
purating gunshot wounds, compound fracture of the femur, and in otitis 
media with lateral sinus thrombosis. 

Empyema may develop during the course of many of the acute specific 
fevers, such as scarlet fever, variola, measles and the enteric group ; but 
since in these conditions it is usually secondary to broncho-pneumonia, it 
belongs strictly to the pulmonary group. 

Exciting Causes. — The organisms most frequently found in purulent 
efiusions are the pneumococcus and the streptococcus, the former accounting 
for more than half of the cases. Occasionally the pus proves to be sterile 
on culture ; such cases are generally the result of the tubercle bacillus or of 
a pneumococcus which has died out. Other organisms less commonly 
found are staphylococci, Pfeiffer’s H. inJluenzcB, the B. typhosus, and Fried- 
lander’s pneumo-bacillus, Streptothrix organisms are occasionally found (see 
Actinomycosis), also various saprophytes and anaerobic organisms, especially 
in fetid empyema. 

Pathology. — The initial stages are similar to those of dry and sero- 
fibrinous pleurisy, but when the effusion occurs, it proves to be rich in leu- 
coc 3 d;es undergoing disintegration and to contain the infecting organism. 
It varies from a slightly turbid semi-translucent fluid to typical thick, opaque, 
creamy pus. Its colour ranges from pale amber to green or greenish grey. 
It may be odourless or extremely offensive. In cases secondary to gangrene, 
it may be thin and horribly fetid, while in pneumococcal cases it may be 
curdy and of slightly sweetish odour. The pleura is covered with a more 
or less thick layer of sodden fibrinous exudate. In cases due to the pneu- 
mococcus this false membrane may be very thick. Adhesions form quickly, 
leading to encystment or loculation of the pus. Such adhesions also prevent 
the lung from expanding after evacuation of the pus, with the result that the 
lung becomes carnified and interstitial fibrosis results. There is usually 
some enlargement of the bronchial glands. In long-standing cases there 
may be lardaceous disease of the liver, spleen, kidneys and intestines. 

Symptoms. — Since empyema usuaUy develops in the course of, or as a 
sequel of, some other disease, its symptoms are often masked by those of 
the primary disease and may easily be overlooked. In primary cases due 
to the pneumococcus the onset may be like that of pneumonia ; in the more 
common secondary cases a rise of temperature and increase of signs develop 
after the crisis. In general it may be stated that the symptoms are similar 
to those of sero-fibrinous pleurisy, but more severe. There is more malaise, 
and the patient may appear profoundly ill, with rigors, sweats and dyspnoea. 
The temperature ranges higher, up to 103° F. or more, and may be of septic 
type with marked daily remissions, but some cases are almost if not completely 
apyrexial. The signs are usually exactly similar to those of sero-fibrinous 
effusion, but in some instances special features may be noticed. In neglected 
or prolonged cases, wasting, pallor and cachexia become marked. The 
intercostal spaces may be found to bulge, and cedema of the chest-wall is 
sometimes apparent. The pus may track through an intercostal space, 
generally the fifth near the nipple, producing a fluctuating swelling known as 
a pointing empyema or empyema necessitatis. This may infiltrate the skin 
and simulate a superficial abscess. The swelling so induced may pulsate, 
especially if it be on the left side — ^a condition known as pulsating empyema. 
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Pulsatibn cammunicated to the chest’ wall may also be observed in some 
large left-sided purulent effusions without local swelling. The displacement 
of the liver or spleen may be greater than with serous efiusLons, probably 
owing to the higher specific gravity of the pus, w'hich is usually 1030 or more, 
and to the associated inflammation of the diaphragm. In fetid empyema, 
the breath and sputum may be offensive, even before rupture into a bronchus 
occurs. Clubbing of the fingers and toes occurs in empyema of long standing, 
but may develop in a few weeks. Blood examination reveals a moderate 
leucocytosis in the majority of cases. Counts of 15,000 leucocytes per cubic 
millimetre are usual, and in some instances figures up to 100,000 per cubic 
millimetre are obtained. 

Complications atid Sequelae. — In neglected or untreated empyema the 
pus may track and become discharged in various directions. The commonest 
is rupture through the visceral pleura into the lung and discharge through a 
bronchus. This may lead to sudden death from suffocation ; on the other 
hand, in small empyemata spontaneous cure may follow this evacuation of 
the pus. In other instances pyo-pneumothorax results, and occasionally 
gangrene of the lung. A second method of discharge is through the chest- 
wall, as an empyema necessitatis. Perforation may occur into the pericardium, 
or into the oesophagus with the formation of a pleuro-oesophageal fistula, 
I'he diaphragm may be perforated with the production of a subplAenic, 
lumbar or psoas abscess, while in other cases general peritonitis may ensue. 

The pericardium or the mediastinum may become infected without 
perforation ] similarly costal periostitis may be induced. After spontaneous 
or operative evacuation the cavity may fail to close and a chronic empyema 
or sinus result. This is generally due to the lung being permanently coUapsed 
and adherent, and therefore failing to expand. It subsequently undergoes 
fibrosis with development of bronchiectasis. Sometimes the failure to close 
may be due to the nature of the infection, particularly when it is due to 
tuberculosis or actinomycosis (streptotricosis). In other cases it may be due 
to a bronchial fistula, or to a foreign body in the pleura. Generalised infec- 
tion is rare, but cerebral abscess, probably of embolic origin, is not very 
uncommon, especially in cases due to streptococci. Chronic pulmonary 
osteo-arthropathy is an occasional complication, and lardaceous disease 
sometimes occurs in cases of long duration. Diphtheritic infection of the 
wound, with subsequent paralysis, has been recorded after operation, more 
especially in cases secondary to influenzal broncho-pneumonia. 

The sequelae in untreated cases may be fistulae, such as pleuro-bronchial, 
pleuro-CBSophageal or external, and various deformities. The sequelae after 
operation may be a small amount of pleural thickening, or if operation were 
delayed, and re-expansion incomplete, there is falling-in of the chest, with 
flattening, dropping of the shoulder and secondary scoliosis. In other 
cases, as mentioned above, a chronic sinus may result. 

Course. — Apart from spontaneous cure of small empyemata by inspiaaa- 
tion of the pus, or discharge through a bronchus or through the chest-wall, 
death generally occuis in untreated cases witliin a month or two. As in 
sero-fibrinous pleurisy, sudden death may occur. Death may occur after 
operation, from exhaustion or from cerebral abscess. 

Diagnosis. — The diagnosis of empyema involves two distinct problems — 
one, the recognition of the presence of fluid in the pleura, which id considered 
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Under Bero-fibrinoiis pleurisy ; the other, the demonstration of its purulent 
character. In spite of the more severe symptoms, empyema is frequently 
overlooked even by physicians of experience. This is partly due to the fact 
that its development may be insidious, with signs increasing but little from 
day to day, and partly to its secondary character, its onset being obscured 
by the clinical features of the primary condition. It is wise, therefore, to 
suspect its existence in any case of obscure lung signs, especially those with 
dullness, cardiac displacement and fever, consequent on pneumonia of any 
variety. 

There are a few special difficulties as compared with scro-fibrinous effusion 
which merit separate mention. The first of these is subphrenic abscess. 
This may lead to immobilisation of the diaphragm on one side, more commonly 
the right, and cause collapse of the lung and even pleural effusion. The 
difficulty is the greater when the subphrenic abscess contains gas as well as 
pus. The history, the absence of displacement of the heart’s impulse, and 
exainination by X-rays may a!! assist, but the differentiation is often 
extremely difficult. 

Empyema necessitatis may simulate a tuberculous or other abscess about 
a rib, and empyema should always be suspected in any case of local fluctuating 
swelling about the chest-Avall. Pulsating empyema requires to be distinguished 
from aortic aneurysm ; the pulsation is less forcible and little, if at all, expansile 
in the former. The cardiac displacement, the X-rays and cautious exploratory 
puncture, enable the nature of the condition to be recognised. 

In any case in which empyema is suspected three examinations may be 
undertaken — a blood count, radiographic methods, and exploratory puncture. 
A polymorphonuclear leucocytosis of 15,000 per cubic millimetre and over, 
a dense shadow in the radiogram obscuring the ribs, together with cardiac 
displacement may be very suggestive, while puncture may prove the presence 
of pus. Sometimes, however, puncture may fail, although pus is present. 
This may be due to the pus being too thick to pass through the needle, to 
loculation of the pus, or to wrong choice of the site for puncture. In this 
case, if the other signs indicate pus, repeated punctures with a larger needle 
under anresthesia are called for, but it is well to be prepared to proceed to 
operation if pus is found. 

Prognosis. — This depends upoif the primary cause, the method of treat- 
ment adopted, and the duration of the effusion before the operation. The 
most favourable forms are those due to the pneumococcus, which are re- 
cognised and treated at an early stage. In neglected oases, with profound 
toxeemia, with gangrene of the lung or lardaceous disease, the outlook is 
extremely grave. Empyemata due to streptococcal infection are aedous, un- 
less recognised early ; similarly with cases of fetid empyema -due to anaerobic 
infections. Infected hsemothorax consequent on gunshot wounds of the cheat 
is of grave prognosis. The outlook is serious in cases of bilateral empyema, 
but recovery may follow successive evaeuation of the pus on -the two 
sides. 

Treatment. — This consists in the evacuation of the pus by operation as 
Boon as the diagnosis is established in pneumococcal cases. In those of 
streptococcal origin, operation should not be resorted to while the ffuid is of 
thin -sero-purulent character, but -should be posi^onied until it ia defficitely 
purulent. Premature operation in streptococcal canes has 'been ahovm by 
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the American Empyema Commission to be a very dangerous procedure, since 
the fluid is not shut off by adhesions and operation may lead to open pneumo- 
thorax, with flapping mediastinum. At this stage, the condition is described 
as pyothorax. A preliminary aspiration is of advantage in large effusions, and 
may be repeated in streptococcal effusions until they are ready for operation. 
The operation consists in drainage by removal of a piece of rib subperi- 
osteally and incision of the parietal pleura. For the operation a general anaes- 
thetic may be given, but it is now almost always carried out under local 
ansesthesia ; but if the patient’s condition renders this undesirable, an incision 
under local anaesthesia may be made through an intercostal space and a 
drainage tube inserted, a piece of rib being removed later under general ox 
local, anaesthesia when improvement has occurred. The wound is dressed at 
least daily and the drainage tube sterilised, every endeavour being made to 
prevent secondary infections. To this end the pleural cavity may be irrigated 
daily by the Carrel-Dakin method, or washed out with some antiseptic such 
as flavine or brilliant green. To avoid pleural shock, free exit for the wash 
fluids must be ensured. By some authorities pneumococcal empyemata, 
particularly in young children, are treated by repeated aspirations or by 
siphon drainage. If the pus is thick and difficult to evacuate, incision of 
the pleura with immediate suture is performed, any reaccumulation being 
treated by aspiration with or without oxygen replacement. If, ho\^ever, 
toxic symptoms persist, drainage should be effectively established at once. 

In cases of chronic empyema, or of sinus failing to close, the question of 
some plastic operation must be considered. Various forms of operation 
have been devised, involving removal of portions of many ribs, and the 
decortication operation of Fowler and Delorme. The general condition of 
the patient must be carefully considered before these operations are advised. 
In some cases an autogenous vaccine seems to be of value, if drainage is 
satisfactory. 

Special vakieties op Empyema. — Certain special localisations of purulent 
pleurisy require separate consideration, notably apical, interlobar and dia- 
phragmatic empyemata. 

Apical empyema . — This condition is usually secondary to apical pneu- 
monia, less commonly to pulmonary tuberculosis. It is one variety of en- 
cysted empyema, the pus being shut off from the rest of the pleural cavity 
by adhesions. The symptoms and signs are not characteristic, but may be 
suggestive. There is very marked dullness below the clavicle, not transgressing 
the middle line, with weak or absent breath-sounds, and possibly some indica- 
tions of mediastinal displacement. Diagnosis can, as a rule, be established 
only by the X-rays and exploratory puncture, the latter being carried out 
in the second space near the mid-clavicular line. The treatment consists in 
drainage by incision as n^r the lower limit of the effusion as possible. 

Interlobar empyema . — Pus collecting between two of the lobes may be 
difficult to differentiate from pulmonary abscess, gangrene and bronchiectasis. 
It is often not diagnosed until rupture into a bronchus draws attention to 
it, The signs arc generally most marked in the axilla or near the angle of 
the scapula. They are often slight until rupture occurs, and even then 
there may be only a small area of dullness in the line of an interlobar fissure, 
with distant or weak bronchial breathing and a few rales. The pus expecto- 
rated may be fetid, and the patient’s breath may be offensive a few days 
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before rupture occurs. The condition simulates abscess of the lung, and may 
be almost impossible to differentiate from that affection. Examination by 
the X-rays gives the greatest help in the diagnosis. Recent observations 
suggest that interlobar empyema is much less common than abscess. The 
treatment is identical with that for pulmonary abscess. 

Diaphragmatic einpyema. — The pus is usually encysted, and may be 
so deeply situated as to give but few signs. The initial symptoms are 
generally severe, being those of diaphragmatic pleurisy, but hiccough is 
often a troublesome feature. When pus forms, there may be marked con- 
stitutional symptoms, and obscure signs may develop, such as dullness, at a 
point just above the base behind, with weak or distant bronchial breathing. 
With such a history and obscure basic signs, especially when they occur after 
an attack of pneumonia, the use of the X-rays and of the exploring needle 
should not be neglected. In cases not recognised and treated, rupture into 
a bronchus or through the diaphragm may occur. The treatment is similar 
to that for ordinary empyema. 


HYDROTHORAX (DROPSY OR HYDROPS OF THE PLEURA) 

Hydrothorax is the name applied to a collection of clear fluid in the 
pleural cavity, the result of passive transudation from the capillaries. 

iStiology. — The commonest cause of hydrothorax is cardiac failure from 
chronic valvular disease, or from myocardial weakness or degeneration. It 
occurs in acute and chronic renal disease, under conditions similar to those 
leading to dropsy in these affections. It is sometimes found in severe 
anaemias, especially pernicious anaemia. Obstruction to the azygos veins 
may lead to transudation into one pleural cavity or into both. This obstruc- 
tion may be induced by pressure from without by a mediastinal or pulmonary 
new-growth, or by internal causes such as thrombosis. 

Pathology. — The pathology of hydrothorax is that of dropsy elsewhere. 
It is produced by mechanical or chemical conditions affecting the blood flow 
through the capillaries, and it must be distinguished carefuUy from in- 
flammatory effusion. There is a difference in the composition as well as in 
the origin of the two kinds of pleural fluid. The characters of inflammatory 
effusions have been described under pleurisy with effusion. The fluid in 
hydrothorax is pale yellow in colour, and the specific gravity is 1015 to 1010 
or less. It is clear and does not clot after removal. There is little protein, 
often not more than 1 per cent., but transudates due to local obstruction 
may contain as much as 3 per cent. The cellular elements are scanty, 
although some endothelial cells may be present, often united together in 
plaques. The fluid may be definitely bloodstained, when it is described as 
ha3mo-hydrothorax. 

Hydrothorax is usually bilateral in cases due to cardiac or renal disease, 
but in the former there is often more fluid on the right side, or the fluid 
may be confined to that side. The explanation of this is somewhat obscure. 
It has been suggested that it is due to pressure or traction on the vena azygos 
major by the enlarged right heart, but according to Fetterolf and Landis, a 
more likely explanation is pressure of the distended right auricle upon the 
pulmonary veins. Fluid may also collect in greater quantity on the side 
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upon which the patient lies most constantly. In cases with unilateral pleural 
adhesion, oedema of the lung may occur on that side, while hydrothorax 
occurs upon the other. 

Symptoms. — The symptoms of hydrothorax are generally overshadowed 
by those of the condition causing it, but the occurrence of dyspnoea and 
cyanosis in any case of cardiac or renal disease should suggest careful ex- 
amination of the bases of the lungs. In the absence of inflammatory com- 
plications the condition is afebrile. The signs are identical with those of 
sero -fibrinous pleurisy, save that no friction sounds are audible at any stage. 
It is, however, more difficult to assess the significance of displacement of the 
cardiac impulse, owing to the increased size of the heart in the cases of cardiac 
origin. 

Diagnosis. — This depends upon the presence of signs of fluid in the pleura 
in association with cardiac or renal disease, with absence of fever, and also 
upon the characters of the fluid withdrawn by puncture or aspiration. 

Treatment. — Removal of the fluid may give great relief. It may be 
necessary to repeat the o])eration, since the fluid often rcaccumulates. The 
treatment of the ])rimary condition should also be, carried out. 


HEMORRHAGIC PLEURAL EFFUSIONS 

All fluids poured out into the pleura contain a certain number of red 
blood corpuscles. It is only when a number sufficient to give a definite red 
colour are present, that the fluid is regarded as haemorrhagic. 

For convenience of description three forms may be differentiated — 
(I) Haemorrhagic pleurisy or haemo-serothorax ; (2) haemo-hydrothorax ; and 
(3) haemothorax. 

1, Hjsmorbhagio pleurisy. 

This is simply a pleurisy with effusion, in which the exudate is blood- 
stained. 

^Etiology,— The usual causes are malignant disease of the lungs, pleura 
or mediastinum, and rarely tuberculosis of the lung and pleura. Haemor- 
rhagic pleurisy may occur in association with hepatic cirrhosis, but in 
this case it is often the result of a terminal tuberculosis. It occurs less 
frequently in association with blood diseases, such as purpura, and with 
the malignant or haemorrhagic varieties of acute infectious fevers such 
as scarlet fever and small-pox, and occasionally with lobar pneumonia. 
Sometimes in tapping a sero-fibrinous effusion for the second- time, it is found 
that the fluid, which was originally clear, is now blood-stained. This is 
not necessarily an indication of increase in the severity of the process, but 
may be due to injury of a tlood vessel at the first operation. 

Symptoms. — The symptoms and signs are identical with those of serous 
effusion, and the hsemorrhagic character can only be recognised by with- 
drawal of the fluid. An interesting point is the frequency of excess of 
eosinophils in these effusions. Diagnosis and treatment are the same as 
for sero-fibrinous pleurisy. 

2. H.fflMO-HYDROTHORAX. 

This condition has been referred to under hydrothorax. It consists 
dimply in blood-staining of a passive transudate into the pleura. 
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3. Hemothorax. 

HeBmorrliage into the pleural cavity is the result of injury or disease of 
the vessels of the lung, mediastinum or chest-wall. 

Etiology. — The chief causes are injury, such as penetrating chest wounds 
or fracture of the ribs, rupture of an aneurysm, and erosion by new-growth. 
Experience of the traumatic group has been largely increased during the 
War of 19H-191B. Htemothorax was noted in about 70 per cent, of chest 
wounds. 

Pathology. — The effused blood generally comes from the lung vessels, 
less commonly from the intercostals. It is “ whipped ” by the movements 
of the heart and lungs, with the result that fibrin is deposited in layers upon 
the diaphragmatic pleura, and the parts of the visceral and parietal pleura 
in contact with the blood. The fluid remaining in the pleura or withdrawn 
by aspiration is largely defibrinated and therefore does not clot, unless a 
secondar)^ pleurisy develops. 

The lower lobe of the lung on the affected side becomes collapsed and 
eventually carnified, unless absorption occurs or unless the blood is aspirated. 
The upper lobe may show some compensatory emphysema, and adhesions 
nijiy form in the pleura, separating it from the haimothorax below. When 
secondary infections of the bronclii or lungs occur, such as bronchitis or 
broncho-pneumonia, the collapsed lower lobe is not affected. 

Symptoms. — The symptoms of haemorrhage into the pleura from 
medical causes, such as rupture of an aneurysm or erosion of a large vessel, 
are (!ollapsc and rapid death. When due to disease or injury of an inter- 
costal vessel, they may be insidious and slowly ingravescent until dyspnoea, 
restlessness and the other indications of internal haemorrhage develop. When 
due to injury, similar symptoms occur, but may be masked or overshadowed 
by the shock, haemoptysis and cough, induced by the wound of the lung or 
chest- wall. The signs arc those of pleural effusion, but in traumatic cases 
certain special features may be mentioned. There is a great tendency to 
retraction of the chest-wall on the affected side, and the cupola of the dia- 
phragm on this side is displaced upwards. This is thought to be due to an 
active lobar collapse of the lung, the lung contracting, not as the result of the 
pressure of the effusion, but in consequence of a nervous protective reflex 
initiated by the trauma. Vocal fremitus is usually diminished or absent. 
The breath-sounds over the effusion are frequently bronchial, and well- 
marked bronchophony and pectoriloquy may be present. 

Complications and Sequelae. — The most serious complication is in- 
fection of the effusion. This is generally due to organisms introduced at 
the time of the wound, cither by the missile or by portions of the clothing 
or skill carried in with it. Aerobic organisms, such as a streptococcus, or 
anaerobic ones, as the B. aerogenes cncapsulatus or the B. sporogeneSi may be 
present. A hsemo-pneumothorax may develop, the gas entering the pleural 
cavity from the wound in the lung or through the chest-wall. Gas may also 
be formed by gas-producing infecting organisms in the effusion. Massive 
collapse may occur in the contralateral lung, or other complications may 
arise, such as bronchitis, broncho-pneumonia, lobar pneumonia or cedema 
of the lungs. If the effusion is small and not infected, there are usually no 
permanent after-effects. In severe cases sequelse, similar to those of sero- 
fibrinous pleurisy and empyema, may result. 
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Course. — This depends upon the cause and size of the haemothorax, 
and upon the mode of treatment adopted. It is profoundly and gravely 
influenced by infection of the effused blood. A small sterile haemothorax 
is generally absorbed spontaneously. Medium -sized and large effusions 
may not disappear unless aspirat(‘d. An infected haeniothorax will inevit- 
ably prove fatal, if untreated. 

Diagnosis. — Ha3mothorax should be suspected when basic dullness 
develops shortly after a gunshot wound of the chest. The mistake that is 
most likely to be made in such cases is to confuse hsemothorax with lobar 
pneumonia. The cardiac displacement and the diminution of vocal fremitus 
over the dull area are the most valuable diagnostic signs. An active lobar 
collapse is distinguished by the fact that the heart is displaced towards the 
aflebted side. The X-rays afford valuable confirmatory evidence in most 
cases. When air and blood are present, the upper border of the dark area 
in the radiogram has a sharply defined edge, while the pleural cavity above 
is very translucent. The use of the exploring syringe generally settles the 
diagnosis, except in certain cases in which, although a considerable quantity 
of blood may be present, none is removed by aspiration owing to the needle 
entering the clot. 

Prognosis. — In a sterile hsemothorax due to a chest wound the prognosis 
is good. If infection occurs, the prognosis depends upon the promptitude 
with which this condition is recognised and radically treated, although in very 
acute infections death may occur in 2 or 3 days despite immediate operation. 

Treatment. — A small sterile hsemothorax may be left untouched. In 
medium and large-sized effusions, recovery is accelerated by aspiration. 
The possible danger of renewal of the hoemorrhage, as the result of lower- 
ing the pleural tension by this operation, is very slight, and negligible if it 
is delayed until 2 or 3 days after the wound. If the temperature in a case 
of haBmolhorax rises suddenJy to 102° or 103° F. in the evening, it is criminal 
to wait until the next morning to see what will happen. A specimen of 
fluid should be withdrawn and examined microscopically. Direct films 
may occasionaUy reveal the presence of organisms, but the important point 
to determine is the number of polymorphonuclear leucocytes present. 
When these are numerous, operation should be performed without awaiting 
the findings of aerobic and anaerobic cultures. A rib should he resected as 
in empyema, and the blood and clots should be removed from the pleural 
cavity and drainage established. 


CHYLOUS AND OTHER MILKY EFFUSIONS 

A milky fluid is occasionally obtained on exploratory puncture or aspira- 
tion of a pleural effusion. It is usual to classify such fluids into three groups 
— (1) Chylothorax ; (2) chyliform fluid ; (3) pseudo-chylous fluid. 

1. Chylothouax. 

There is an effusion of pure chyle or of serous fluid mixed with chyle. 

iEtiology. <— Chylothorax is usually the result of injury to, or disease 
of, the thoracic duct. The traumatic form is, as a rule, secondary to crush- 
ing of the chest- wall with fracture of the ribs. In disease, the thoracic duct 
may be pressed on by a malignant growth or enlarged mediastinal glands, 
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or the flow may be obstructed by thrombosis of the left subclavian vein. In- 
vasion of the thoracic duct by the Filaria sanguinis hominis may also be a cause. 

Pathology. — The fluid in true chylothorax is a milky emulsion which 
remains so on standing, although a cream-like layer may form at the top. 
With the microscope fat globules can be seen, which stain with the usual fat 
stains and can be dissolved by ether. 

2. Chyliform effusion. 

In this condition fat is present, but it is not derived from the thoracic 
duct. 

etiology. — Chyliform effusions occur in association with tuberculosis 
and carcinoma of the pleura or lung. 

Pathology. — The fluid is milky and contains fat in emulsion, although 
in smaller quantities than in true chylothorax. On microscopical ex- 
amination large fat droplets are seen, and numbers of cells, chiefly leucocytes 
undergoing fatty degeneration. It is, no doubt, from this process that the 
fat is derived, 

3. Pseudo-chylous effusion. 

In this condition the milky appearance is not due to fat, but to other 
particles causing opalescence. 

iEtiology. — Pseudo-chylous fluid has been observed in chronic effusions 
due to heart disease, nephritis, tuberculosis and malignant disease. 

Pathology. — The milky appearance is due in some cases to a lecithin 
globulin complex (Wallis and Scholberg). Other rare causes of milky, 
opalescent or turbid effusions are the presence of particles of calcium phos- 
phate, cholestcrin or filarial embryos. These fluids are distinguished from 
the above by showing a deposit on standing. 

Diagnosis. — This can only be established by microscopical and chemical 
investigation of the fluid withdrawn. 

Prognosis. — The prognosis in most cases of milky effusions is serious, 
owing to tlic gravity of the primary condition. Some traumatic cases of 
true chylothorax recover. 

Treatment.— The treatment is for the most part symptomatic and 
dependent upon the primary condition. In true chylothorax, removal of 
the fluid is inadvisable, unless it is causing dyspnoea or other symptoms of 
pressure. The drain of fat caused by it is a serious loss, especially if the 
tapping has to be repeated frequently. In chyliform effusions there is a 
marked tendency to recur after removal of the fluid. 


PNEUMOTHORAX 

In pneumothorax, gas, usually air, collects between the layers of the 
pleura, which now becomes a real instead of a potential space. When 
serous fluid is present as well as the gas it is called a hydro -pneumothorax, 
when pus forms the condition is described as pyo -pneumothorax, and when 
blood and gas collect the term hsemo-pneumothorax is applied. 

.etiology, — Pneumothorax is more common in men, and the maximum 
incidenne is between the ages of 20 and 40 years, but it may occur at any 
age. The air may gain access to the pleural cavity in the following ways : 
(1) Through the visceral pleura from the air in the lungs and bronchi. This 
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accounts foT 95 per cent, or more of tbe cases. The commonest cause is 
rupture of a subpleural tuberculous focus. Rupture of an empyema into the 
lung is the next most frequent antecedent condition. Other pulmonary 
causes are gangrene, abscess, septic infarct, bronchiectasis, new growths of 
lung and pleura, and rupture of an emphysematous bulla or vesicle. Puncture 
of the lung during paracentesis, or rupture of the pleura over a diseased 
focus, owing to rapid expansion of the lung during the same operation, 
may lead to pneumothorax. A broken rib perforating the lung can also 
induce it. It may occur as a complication of artificial pneumothorax treat- 
ment, especially when this is bilateral. (2) Through the chest- wall, as a 
result of penetrating wounds, although pneumothorax is not a common 
result. An abscess in the chest- wall opening externally and through the 
pleura, or a discharging empyema necessitatis, may be a cause. (3) Through 
the mediastinum, by ulceration of an oesophageal growth, or of a diseased 
^ bronchial gland, into the pleura, or from accidental perforation of the 
oesophagus during the passage of an oesophageal bougie or oesophagoscope. 
(4) Through the diaphragm, from some hollow abdominal viscus, e.g. an 
ulcer of the stomach or duodenum may perforate, leading to the formation 
of a subphrenic abscess, which in turn may break through the diaphragm 
into the pleura. (6) Gas may accumulate in the pleura owing to infection 
of a pleural efiusion by gas-producing organisms. This is generally the 
result of wounds. 

Sudden spontaneous pneumothorax in apparently healthy persons occurs 
more commonly than is generally recognised, and is described as simple or 
benign pneumothorax. The causation is obscure. Rupture of an emphy- 
sematous vesicle, or of a latent or healed tuberculous focus, have both been 
suggested, though the latter is improbable, since there is usually no plemal 
reaction and the lung rapidly re-expands. In rare cases, however, the collapse 
of the lung is long-continued and may even be permanent. The condition is 
often recurrent, and is exceptionally bilateral. Complete recovery is the 
rule. Very occasionally spontaneous hsemopneumothorax occurs. The 
symptoms are usually more severe and a fatal result is not uncommon. 

The exciting cause of pneumothorax may be physical strain or violent 
cough, but many cases occur while the patient is at rest or even during 
sleep. 

Pathology. — The entrance of air between the layers of the pleura dis- 
turbs the pressure relations in the thorax in a similar way to the effusion 
of fluid ; but whereas with the latter the process is gradual, in pneumo- 
thorax it is rapid, and the pressure within the pleura changes from the 
normal negative figure to that of the atmosphere, often in a few minutes or 
less. Mediastinal and cardiac displacements like those in pleural effusion, 
and due to the unopposed traction of the sound side, are also rapidly 
produced. The subsequent pressure relations depend upon the source of 
the air. If the opening is in the chest wall, the intrapleural pressure 
will remain equal to the atmospheric, until the opening becomes closed. 
If the opening is in the lung, three varieties occur : (1) the open- 

ing may remain patent, when the pressure keeps at atmospheric level ; 
(2) the opening may be valvular, permitting the entry of air into the pleura 
during inspiration, but preventing its escape during expiration. In this 
case the pressure in the pleura rises above that of the atmosphere, and 
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the air within it is at a positive pressure, oausiug further cardiac and 
mediastinal dislocation with downward displacement of the diaphragm ; 
(3) the opening becomes sealed, and there is a condition of closed pneumo- 
thorax in which the pressure may be equal to, greater or less than, that of 
the atmosphere. 

To demonstrate pneumothorax post mortem, the autopsy may be per- 
formed under water, or a Hap being made of the skin and muscles at the 
side of the thorax, this may be filled with water before puncturing the inter- 
costal spaces. A third method is to dissect carefully through an inter- 
costal space down to the pleura, when the lung will be found to be retracted. 
On opening the tliorax the appearances vary. If the air entering the pleura 
is sterile, no inflammatory reaction occurs, the pleura remains shiny and 
no fluid is formed, tiie condition being one of simple pneumothorax. More 
commonly, bacteria gain access to the pleura with the ingoing air, or sub- 
sequently through the opening when this remains patent, with the result 
that either serous fluid or pus collects. In the former case the condition 
is described as hydro-pneumothorax, in the latter as pyo-pneumothoinx. 
The appearances of the pleural membrane are similar to those found in sero- 
fibrinous pleurisy and em})yema respectively. The lung is collapsed in 
every case of pneumothorax, and lies retracted towards the hilum and the 
spine. In tuberculous disease, a caseous focus or small cavity just under 
the pleura is the most frequent cause. The perforation may be a large 
circular rent or a small pin-hole, but multiple apertures may occasionally 
be present. The opening can usually be found, even ii small, by submerging 
the lung under water while ])umping air down the trachea. When ex- 
tensive adhesions are present, the collapse of tlie lung is largely prevented 
and the pneumothorax is only partial. In such cases the perforation is 
frequently near the adhesions. In cases where fluid is present the diaphragm 
may be seen to be depressed on the affected side and its curvature lessened 
or reversed. 

Symptoms. — In a considerable proportion of cases the onset is sudden 
and the condition of the patient becomes alarming at once. On the other 
hand, pneumothorax may develop insidiously, with surprisingly little pain 
and dyspnoea, so that its occurrence may be overlooked or only discovered 
on routine physical and radiographic examination, including a lateral film. 
This is more likely to be the case when perforation occurs in a lung extensively 
diseased or when the aperture is small, and the leak of air is slow. In the 
acute form of onset the patient is seized with severe pain while coughing 
or engaged in some extra exertion. There is often a feeling of something 
having given way,’’ and at once great dyspnoea develops with signs of collapse 
and severe mental anguish. The patient may appear blue, cold and clammy, 
breathing is rapid and shallow, the temperature falls to subnormal, the 
heart beats quickly and the pulse becomes small and weak. The ;patient 
is often restless, very alarmed and unable or afraid to speak. Occasionally 
death occurs in a few minutes. As a rule, the more acute symptoms subside 
in a few hours, but the temperature rises and the rapid breathing usually 
persists for some time. On examination the patient will usually be found 
sitting up, with also nasi working and with rapid shallow breathing. The 
affected side is almost or entirely immobile and is usually bulged. The 
displacement of the cardiac impulse towards the unaffected side is generally 
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obvious, and is almost immediate. Palpation confirms the absence of 
movement, and vocal fremitus is found to be absent, except where the 
collapsed lung remains in contact with the chest-wall, over which area it 
may be increased. The exact position of the cardiac impulse should also 
be determined ; in right-sided cases it will be found in the left axillary 
region ; in left-sided cases it may be under or beyond the right nipple. 
The liver may be felt much depressed in right-sided cases. The note over 
a pneumothorax is characteristically tympanitic or drum-like, as a rule, 
but in cases with positive pressure the tympany may be flat and muffled. 
The tympanitic area should be carefully mapped out ; it may be found 
to extend across the middle line, or to encroach on or obliterate the liver 
dullness in right-sided cases. On the other hand, in partial pneumothorax, 
the area may be small and easily escape recognition. In left-sided cases, the 
cardiac dullness may be completely wanting on that side, and a dull area 
found to the right of the sternum. This may give a useful hint as to the 
diagnosis. On auscultation, the breath-sounds are often absent, but they 
may be present at the apex, although weak. In other instances distant 
tubular breathing may be audible from the collapsed lung ; in cases with a 
large patent opening hollow cavernous breathing may be heard. The voice 
sounds have an amphoric or metallic quality, and an amphoric echo may 
occur with any sound produced near the pneumothorax. Metallic tinkling 
is an example of this, being the quality conveyed to rales or other adventitious 
sounds produced in breathing. The bell sound or bruit d'airain is a valuable 
sign, but is not invariably present. It is elicited by listening to the chest, 
near where a coin is placed fiat on it and tapped with another. A similar 
sound may be heard with the stethoscope on flicking over a pneumothorax 
with the thumb and finger. The displacement of the heart can be confirmed 
by auscultation, and the heart sounds may be found to have a metallic 
character. When air and fluid arc present in the pleura the signs are some- 
what modified. There is dullness at the base, which shifts its level with the 
patient’s movements, the upper limit being straight, in contrast with the 
curved line of ordinary effusions. A marked succussion splash may be heard 
and felt on shaking the patient, or the patient may demonstrate the sign by 
a sudden shake or jerk. 

Complications and Sequelae. — Cardiac failure and rapid death occur 
occasionally. The chief complications are due to the entry of infective organisms 
into the pleura, leading to pleurisy and the effusion of sero-fibrinous fluid or 
pus. The sequelai may be pleural adhesions in cases that recover, especially 
if effusion occurs. There may be also permanent collapse of the lung in 
long-standing cases, and in pyo-pneumothorax a fistula, either pleuro- 
pulmonary or external, may remain in spite of treatment. 

Diagnosis. — The recognition of a large or of a complete pneumothorax 
is easy as a rule, the sign^ being characteristic. When a large quantity of 
fluid is present in an open pneumothorax, the presence of air may not be 
recognised until after paracentesis or X-ray examination. The latter gives 
information of the greatest value and sometimes demonstrates the presence 
of local pneumothorax where it has not been suspected. The air space between 
the lung and pleura shows most clearly in radiograms, and if fluid is present 
as well, the dead level of the upper border of the shadow, varying with 
position, is most characteristic. Diagnosis is more difficult in cases where 



PNEUMOTHORAX 


12G7 


pleural adhesions exist, or where the pneumothorax is small and localised, 
especially if X-ray examination is not available. The following conditions 
may give rise to difficulty and should be considered in doubtful cases. (1) 
Total excavation of a lung, or a large pulmonary cavity, in either of which 
the note may be boxy or even tympanitic, the breath sounds amphoric and 
the rales metallic or tinkling, while the coin sound may be obtained. These 
conditions can usually be distinguished by the flattening and retraction of 
the chest-wall over them, and the absence of cardiac displacement, or if it 
exists, the traction of the heart towards the affected side by fibrosis. 
(2) Advanced emphysema, with complete obliteration of the cardiac dullness, 
may be confused with pneumothorax. Large bilateral bullm may be mistaken 
for bilateral pneumothorax. (3) Massive collapse of one lung, with com- 
pensatory emphysema of the opposite side, may also be mistaken for it. 
In both these conditions careful examination will establish the real nature. 
(4) A subphrenic abscess containing gas (subphrenic pyo -pneumothorax) ; 
in this condition the diaphragm may be displaced upwards, and the note 
over the lower ribs may be markedly tympanitic. These signs are more 
suggestive when right-aided. Succussion splash and bell sound may be 
elicited. The heart, if displaced, is pushed upwards. The history of previous 
abdominal disease may be helpful, and a radiogram may give conclusive 
evidence of the subphrenic origin of the condition. (5) A hernia of the 
stomach or bowel through the diaphragm, or eventration of the diaphragm, 
all rare conditions, may simulate pneumothorax, but in all there is generally 
abdominal flattening and little if any cardiac displacement. Examination 
by X-rays after an opaque meal will, as a rule, establish the nature of the 
condition. 

Course and Prognosis. — The course and prognosis of pneumothorax 
are profoundly influenced by the cause. In cases due to rupture of an em- 
physematous vesicle, or of a small localised healed tuberculous focus, where 
the pleura remains sterile and the aperture of entry closes, the air is usually 
completely absorbed in a few weeks and recovery is often complete. In 
tuberculous cases with moderate disease, in which the pleura remains sterile, 
pneumothorax may exert a favourable influence. In tuberculous cases with 
extensive disease, the pleura becomes infected and death usually results in 
a few ^v^eeks or months, although with judicious treatment life may be pro- 
longed for years in some cases especially where surgical treatment such as 
thoracoplasty becomes practicable. In pneumothorax secondary to some 
grave disease, such as carcinoma or gangrene, the course is brief and the 
prognosis is grave in the extreme. In cases secondary to empyema, surgical 
treatment may be followed by complete recovery. 

Treatment. — The indications in cases of acute onset are to relieve the 
patient’s pain, distress and anxiety, and to lessen the intrapleural pressure, 
if this is positive, A hypodermic injection of morphine, gr. ^ for an adult, 
with oxygen inhalations if necessary, may achieve the first of these. If 
dyspnoea is extreme and the cardiac displacement marked, a trocar or large 
hypodermic needle should be inserted through an iptercostal space to allow 
air to escape. An initial pneumothorax needle, with a long rubber tube, the 
end of which is placed under water, is the safest. This simple manoeuvre may 
be the means of saving the patient’s life in valvular pneumothorax, as well 
as of relieving distress. In less urgent cases, the pressure may be taken with 
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an artificial pneumothorax apparatus, and if the pressure be positive, as 
much air as is necessary may be removed by its means. In simple cases no 
other treatment may be required, although the puncture may need to be 
repeated. Tn cases of recurrent spontaneous pneumothorax or of persistent 
valvular pinuimothorax, it is sometimes helpful to induce an aseptic x)louTisy 
by means of various injections into the pleural space. Chandler recommends 
for this purpose a solution of gomenol in olive oil. At first 2 c.c. of a 2 per 
cent, solution are used, and this is gradually increased if necessary up to 
20 c.c. of a 20 per cent, solution. A strong solution of dextrose is sometimes 
employed for the same j)urpose. In valvular pneumothorax Chandler has 
used a self-retaining catheter with a valvular attachment allowing the escape 
of air. ' If serous fluid or pus collect in the pleura, they may be withdrawn, 
preferably by sii)honage, and in this case, as also with removal of air, too much 
should not be withdrawn in the early stages, as a slight positive pressure jnay 
assist in closure of the aperture in the lung, whereas a negative pressure may 
open it, after it has begun to close. 

The question of operation in pneumothorax may be difficult to decide. 
In cases secondary to empyema, resection of a part of a rib and drainage 
often lead to satisfactory results. In cases of moderately severe or advanced 
tuberculosis with pyo-pneumothorax, open operation is generally contra- 
indicated, and if performed is hable to result in a permanently open pneumo- 
thorax. It is preferable to remove fluid from time to time by aspiration, 
with or without air replacement until thoracoplasty can be considered. 
Pleural wash-outs with mild antiseptics, such as weak methylene blue, flavine, 
or euBol, are often useful. This method of aspiration sometimes seems to 
assist the lung to re-expand, KSurgical methods sometimes employed are 
intercostal tube drainage with slight suction, water-scaled drainage, or 
thoracoplasty in several stages. 


HYDATID DISEASE OF THE PLEURA 

Hydatid cysts may be primary in the pleura, or may encroach on the 
pleura, although originating in adjacent structures such as the lung, liver, 
spleen or jnediastinuin (parapleural hydatid). 

iEtiology and Pathology. — Primary pleural hydatid is rare, but secondary 
invasion of the pleura is more common. In this situation the cyst may 
roach a large size, even 5 or 6 inches in diameter, before rupture occurs. As 
in other situations, a fibrous capsule is developed around the cyst bom the 
irritative changes set up in the adjacent tissue. Contrary to what might 
be expected, extensive ])lcng’isy is uncommon until rupture or suppuration 
of the cyst occurs. The pressure of the cyst may lead to collapse of 
the contiguous areas of lung and to displacement of the heart and 
mediastinum. 

Symptoms. — These may be absent until the cyst is large enough to pro- 
duce pressure symptoms, such as dyspnoea, pain and cough. There i.s little 
or no expectoration, unless rupture into a bronchus occurs, when cyst wall, 
daughter cysts and booklets may be found in it. There is no fever until 
suppuration occurs. The signs are practically identical with those of encysted 
pleural efiusion. 
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Complications and Sequel as. — Rupture and suppuration are the two 
most important complications. Rupture may take place into the lung, into 
the pleural cavity, rarely through the chest-wall or through the diaphragm. 
At the time of rupture an urticarial rash may develop. This is probably 
an anaphylactic phenomenon associated with the liberation of toxin present 
in the fluid of the cyst. 

Course. — The cyst may be latent fur some time, but it usually enlarges 
and produces increasing symptoms, culminating in rupture or suppura- 
tion. Very rarely death of the cyst occurs and its contents become 
inspissated. 

Diagnosis. — The symptoms and signs generally suggest either pleural 
effusion or new growth, and hydatid disease may not be suspected. Obscure 
basic signs, in patients coming from countries where hydatid disease is common, 
should suggest special methods of investigation as to the possibility of its 
presence. Should it be suspected, aspiration is to be deprecated, unless all 
preparations for immediate operation are complete, if the diagnosis is con- 
firmed. These methods comprise X-ray examination, an eosinophil blood 
count, the complement-fixation test, the Casoni intra-dermic test and the 
precipitin reaction (see page 315). 

Prognosis. — If untreated until rupture occurs, a fatal result is most 
probable. If diagnosed and treated before rupture, the prognosis is not 
unfavourable. 

Treatment. — The former practice of aspiration and injection with 
formalin or iodine, although sometimes successful, is dangerous and should 
be discarded. Exposure of the cyst by thoracotomy, and its removal entire, 
should be the treatment if practicable, or if too large, it may be aspirated 
and then dissected out. 


STREPTOTRICHOSIS (ACTINOMYCOSIS) OE THE PLEURA 

The general characters of infection by the streptothrix group of organisms, 
and the special features of the pulmonary localisations have been described. 
It is possible, although improbable, that the infection may be primarily 
pleural, more commonly clinical manifestations may point to a predominating 
involvement of the pleura, although the primary lesions may be in adjacent 
structures, such as the lungs, mediastinum or liver. 

Symptoms. — The symptoms and signs in such cases are those of empyema, 
but the following points are noteworthy. The empyema is rarely large, 
and it commonly extends through the chest-wail, producing a local swelling 
which soon discharges through the skin if untreated, causing a suggestive 
infiltration and puckering around. Exploratory puncture of a streptothrical 
empyema often fails, since the grumous caseous material it contains may be 
too thick to pass through the needle. 

Diagnosis. — The characteristic “ sulphur granules ” in the pus may draw 
attention to the real nature of the condition, but they are not always present. 
Direct films should always be made from the pus obtained from empyemata. 
The streptothrix may be found in this way, when culture fails. If the lung 
is involved as well as the pleura, the organism may be found in the expectora- 
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tion, and the nature of the pleural condition may thus be established before 
operation. 

Prognosis. — >Some cases respond to treatment, but prognosis is in general 
unfavourable, death resulting from exhaustion or toxaemia due to dissemina- 
tion of the disease. 

Treatment. — The pultaceous pleural contents should be removed as far 
as possible by operation, and large doses of potassium iodide given by the 
mouth, increasing the quantity until 60 to 90 grains, three times a day, are 
given. An autogenous vaccine may be tried if the organism can be grown. 
A radium pack has sometimes given successful results. 


SIMPLE TUMOURS OF THE PLEURA 

These arc very rare and are, as a rule, only discovered after death. They 
are almost invariably of extrapleural origin and their presence in the pleura 
is due to the direction taken by the growth. Lipoma of the subpleural or 
of the mediastinal fat may occur as small pedunculated tumours or very 
rarely as a large mass. They can be differentiated from tumours of the lung 
by X-ray examination after a diagnostic pneumothorax. 


MALIGNANT TUMOURS OF THE PLEURA 

Primary malignant disease of the pleura is rare, and may take the form 
of endothelioma, carcinoma or sarcoma. Secondary carcinoma and sarcoma 
are more common. 

.etiology. — Primary endothelioma of the pleura is more common in late 
adult life and in the male sex. Sarcoma is more likely to occur in children 
and in young adults. Secondary growths may occur at any age, but more 
commonly in later life. 

Pathology. — Endothelioma of the pleura is a growth of obscure origin. 
It has not been conclusively established that it is derived from the pleural 
endothelial cells, and by some writers it is classed as a carcinoma. It is 
at first unilateral, but it involves the affected pleura over a wide area, some- 
times universally. The membrane appears to be overlaid with an irregular, 
rough hard covering, sometimes nodular. In other cases there is more 
thickening and the condition may be localised. There is nearly always a 
large amount of blood-stained serous effusion. The condition may spread 
to the bronchial or supraclavicular glands, the lung, the spine, the diaphragm 
and the peritoneum. 

Primary carcinoma of the pleura has also been described, but is very 
rare. Primary sarcoma is also extremely uncommon, but the round-celled 
and spindle-celled varieties may occur, and angio-sarcoma, fibro-sarcoma, 
myxo-sarcoma and chondro -sarcoma have all been recorded. 

Secondary carcinoma and sarcoma of the pleura are relatively common, 
and may occur from direct extension in growths of the lung, bronchi and 
mediastinum, by meiastases of growths in almost any distant part, or by 
lymphatic permeation in mammary carcinoma. In the last-named condition 
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pleural and pulmonary growths are a not infrequent form of recur- 
rence, sometimes occurring months or years after removal of the primary 
growth. 

Symptoms. — These are not characteristic, and increasing dyspnoea due 
to an accumulation of fluid may be the first indication. More commonly 
pain and cough, similar to those of pleurisy, may occur acutely or develop 
more gradually. Although afebrile as a rule, the occurrence of fever does 
not exclude malignant disease. Cachexia and wasting are often not marked 
until the condition is advanced. The signs are generally indistinguishable 
from those of ordinary pleural effusion, unless secondary growths become 
manifest in the cervical or axillary glands. Sometimes coarse dry friction 
may be heard, or there may be signs of pleural thickening without fluid. 
There is often local pain and tenderness over the chest. Exploratory 
puncture may demonstrate the haemorrhagic character of the effusion. The 
specific gravity is generally 1018 or over, and the cytology of the fluid may 
be suggestive, especially if excess of endothelial cells, often aggregated into 
plaques, is found. 

Complications. — The growth may spread to the lung and cause cough 
and expectoration, often blood-stained, or it may involve the chest-wall. 
Metastases sometimes develop along the course of the needle track after 
aspiration of the fluid. The secondary growths, especially those in the 
glands, may exert pressure, e.g. the axillary glands may cause mdema and 
swelling of the arm. 

Course. — This is almost invariably progressive, the duration being rarely 
more than 2 years, and occasionally much less. 

Diagnosis. — A chronic pleural effusion in a middle-aged man, not associated 
with fever, and not due to tuberculosis, should arouse suspicion of malignant 
disease of the lung and pleura. Evidence of fluid in one pleura, at an interval 
after excision of the breast for malignant disease, is very suggestive of second- 
ary pleural growth. A heomorrhagic effusion, not due to tuberculosis or renal 
disease, should also arouse suspicion of malignancy, especially if reaccumula- 
tion after tapping is rapid, and if the subsequent tappings show increasingly 
hBBmorrhagic characters. When aspiration of a considerable quantity of 
fluid gives little relief to symptoms, or when irregular dull areas remain 
where resonance might be expected, the probability of growth must be borne 
in mind. Growth involving the chest-wall, or the presence of cervical or 
axillary glandular metastases render it certain. Radiological examination 
after removal of some of the fluid may show characteristic plaques on the 
pleura. 

Prognosis. — Malignant growth of the pleura is invariably fatal unless 
removal is possible. 

Treatment. — From the nature of the condition this can only be palliative. 
Analgesic drugs may be given freely for the relief of pain, morphine being 
reserved for the severe forms and later stages, as far as possible. Repeated 
tappings may be almost compulsory, if there is much distress from the 
reaccumulation of the fluid, but it must be remembered that in haemorrhagic 
effusions the loss of blood by this means is considerable. Air replacement 
may sometimes give relief for a longer period than simple aspiration. In 
rare cases, removal by operation may be practicable if the diagnosis is 
made early and the growth is localised in an accessible position. 
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INJURY 

Injury to the pleura may occur in fracture of the ribs, the fragments 
piercing or tearing it. Similarly in penetrating wounds of the chest, the 
pleura may be extensively lacerated. It may also be torn by direct violence 
without breaking of the ribs, and in rare cases a hetnial protrusion of lung 
may occur, forming a small swelling in an intercostal space, protruding with 
inspiration and emptying with expiration. 

R. A. Young. 

G. E. Beaumont. 


DISEASES OF THE DIAPHRAGM 

SPASM OF THE DIAPHRAGM 

Diaphragmatic spasm may be either clonic or tonic, the former being 
termed hiccough. 

Clonic spasm . — This may be due to a variety of causes, namely : (a) 
Alimentary : From irritation of the oesophagus or stomach by pungent or 
irritant substances such as pepper, pickles, or tobacco. It occurs also a6 a 
symptom in gastritis, dilatation of the stomach, enteritis, intestinal obstruc- 
tion, tympanites and peritonitis, and in the late stages of debilitating 
disease, (h) Nervous : as in hysteria, cerebral tumour, meningitis, hydro- 
cephalus, epilepsy and alcoholism. It may also result from peripheral 
nerve irritation, in such conditions as mediastinal tumour, mediastinitis, 
enlarged thoracic glands, diaphragmatic pleurisy, or pericardial effusion. 
Epidemic hiccough has been regarded as a form of encephalitis lethargica. 
There is usually some slight pyrexia, and the condition may persist 
without intermission for several days, (c) Renal : As in chronic nephritis 
and uraemia. 

Tonic spasm . — This may be met with in tetanus, strychnine poisoning, 
laryngismus stridulus, eclampsia, epilepsy and hydrophobia. If there is 
associated intercostal or laryngeal spasm, there is grave risk of death from 
asphyxia. 

Treatment. — Simple hiccough may often be relieved by holding the 
breath, pressure on the cheat, or by simple inhalations, such aa^f ammonia, 
ether, or spirits of chloroform. Hiccough due to organic disease or to peri- 
pheral irritation may only be relieved by removal of the cause. In epidemic 
hiccough, in obstinate cases of hiccough due to other causes and in the tonic 
form of spasm, various antispasmodic measures may be tried, such as 
trinitrin, bromides, or phe^obarbitone, by the mouth ; adrenaline, or 
adrenaline and pituitary (posterior lobe) extract, hypodermically ; or the 
inhalation of chloroform. 


DIAPHRAGMATIC PLEURISY 

This condition is described on page 1247 under the heading of Pleurisy. 
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PARALYSIS OF THE DIAPHRAGM 

Definition, — ^Paralysis and inactivity of either leaf of the diaphragm, 
or of both. 

iStiology. — Paralysis of the diaphragm may be caused by disease 
damaging the centre in the spinal cord, by conditions affecting the phrenic 
nerve in its course, or by reflex inhibition of the centre. Causes involving 
the centre include poliomyelitis, hajmorrhage into the spinal cord, and 
tumours of the spinal cord or its membranes, or of the spine itself. The 
phrenic nerves may be affected by diphtheritic neuritis. Either or both of 
the nerves may be compressed by mediastinal tumours, or by inflamma- 
tory exudates. They may be severed or injured by wounds in the neck. 
Evulsion or crushing of the phrenic nerve is now frequently employed thera- 
peutically, in order to promote collapse of the base of one lung and closure 
of cavities in cases of tuberculosis and in bronchiectasis. 

Symptoms. — Diaphragmatic paralysis results in the affected leaf of the 
diaphragm becoming immobile and remaining at a higher level in the thorax 
than normal, or showing paradoxical movement, i.e. ascending with inspira- 
tion. This can easily be seen on X-ray examination. Sometimes this is 
noted as a reversal of the ordinary abdominal movements during respiration, 
with the result that there is epigastric recession during inspiration. 

Treatment. — This is, in general, that of the condition causing the paralysis. 


HERNIA OF THE DIAPHRAGM (see p. 553, 554) 
EVENTRATION OF THE DIAPHRAGM (see p. 666) 


DISEASES OF THE MEDIASTINUM 

The mediastinum is the interpleural space, and occupies the median part 
of the thorax, from the superior aperture above to the diaphragm below. 
Strictly speaking, any affection of any of the important structures occupying 
this space, such as the pericardium, heart, great vessels, air passages and the 
thymus, might be included under this heading. They are, however, more 
conveniently grouped under the various systems to which they belong, and 
diseases of the mediastinum are commonly restricted to conditions arising in, 
or affecting the connective tissue and glands found in this space. 


MEDIASTINITIS 

Mediastinitis, or inflammation in the mediastinal connective tissue, may be 
acute or chronic. In the acute forms there may be an inflammatory serous 
exudate causing oedema, or the inflammation may progress to abscess forma- 
tion. The chronic forms are indurative or fibroid in character, although 
chronic abscess may occur. 
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Acute Simple Mediastinitis 

iEtiology. — Acute mediastinitis without suppuration may result from 
injuries to the chest- wall or sternum, and from lacerating wounds of the 
oesophagus or trachea. It is sometimes secondary to inflammatory processes 
in the lungs, pleurae, pericardium or peritoneum, and to periostitis of the 
sternum or vertebrae. Pneumonia is a not uncommon cause. 

Pathology. — There is hyperaemia of the mediastinal connective tissue 
with inflammatory oedema. Mediastinal serous efEusions have been described, 
but these are, without doubt, encysted pleural effusions encroaching on the 
mediastinum. 

Symptoms. — The clinical manifestations of acute mediastinitis are vague 
and not characteristic. There is a mild pyrexia, the temperature reaching 
99° or ' 100° F. Pain under the sternum may be complained of, and on 
auscultation over it a few fine crepitations may be heard on deep breathing, 
or they may occur synchronously with the heart beats. 

Course. — The affection may subside or proceed to abscess formation. 
It may result in fibroid thickening or adhesions. 

Diagnosis. — Mediastinitis is often not recognised or suspected, since it is 
masked or overshadowed by the clinical manifestations of the primary 
condition. 

Treatment. — No special treatment is required, apart from that appro- 
priate to the condition inducing it. 

Acute Suppurative Mediastinitis 

i^ltiology. — Acute suppurative mediastinitis or mediastinal abscess is 
more common in males, and may occur at any age, although it is more fre- 
quently seen in early adult life than at other periods. Some cases are of 
traumatic origin, and follow perforating wounds or blows on the sternum, 
not necessarily causing fracture. Perforation or injury of the oesophagus is a 
comparatively frequent mode of access of pyogenic organisms to the medi- 
astinum. This may occur from ulceration of an oesophageal new-growth, from 
injury due to a swallowed body such as a tooth-plate, or from the passage of 
an oesophagoscope or bougie. Perforation of the trachea or main broncm by 
an inhaled foreign body is sometimes the cause of mediastinal suppura- 
tion. Various pulmonary conditions may lead to pyogenic infection of 
the mediastinum, such as pulmonary abscess or gangrene, pneumonia and 
bronchiectasis. Periostitis or osteomyelitis of the sternum, vertebree or 
ribs, suppuration in the mediastinal glands, or tracking down of deep 
cervical abscesses may all lead to mediastinal abscess. Extensions of 
pyogenic processes from the pericardium, pleura or peritoneum may also 
be causes. A suppurating hydatid or dermoid cyst may rupture into the 
mediastinum, and, lastly, the infection is blood-borne in some cases from 
infective endocarditis, pyaemia, erysipelas or enteric fever. Dieulafoy 
pointed out that certain cases of empyema, originating near the medias- 
tinum, may, by encroaching on this region, induce predominating mediastinal 
symptoms, which he described as the “ mediastinal syndrome.” Such cases, 
although abscesses in the mediastinum, are not mediastinal abscesses, but 
are in reality special instances of encysted empyema. 
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Pathology’. —The suppuration may be limited to any pari of the ana- 
tomical subdivisions of the mediastinum, or may spread from one compari;- 
ment to another. The pus sometimes tracks in various directions, e.g. 
upwards to the neck, downwards to the abdomen, or it may point in the 
chestrwall. The abscess may rupture into the cesopbagus, trachea, aorta, 
pleura or pericardium. 

Symptoms, — The onset may be insidious or acute. In the latter case it 
may be ushered in by severe pain under the sternum , radiating to the back and 
shoulders. The symptoms may be divided into those due to the inflammatory 
process, and those resulting from the pressure exerted by the collection of pus. 
The former com prise malaise, fever and sometimes rigors, while blood examina- 
tion may demonstrate a leucocytosis of 10,000 per c.mm. or over. The 
pressure symptoms vary according to the amount of pus produced and its 
situation. They include dyspnoea and paroxysmal or brassy cough, from com- 
pression of the vagus nerve or direct pressure on the trachea. There may 
also be dysphagia from obstruction of the oesophagus, and hoarseness from 
pressure on the left recurrent laryngeal nerve. Pressure on the spinal nerve 
roots, intercostal nerves, or brachial plexus may lead to severe neuralgic pains. 
Partial or complete obstruction of the great veins may be apparent from 
distension of the superficial thoracic veins or of those in the neck. CEdema 
of the chest-wall is sometimes seen from this cause, or it may result from the 
inflammatory process extending to the chest-wall. The signs in severe cases 
will be those caused by the pressure effects just described. The patient looks 
ill, distressed, dyspnoeic and more or less cyanosed. The respirations may 
be noisy, as there is sometimes inspiratory dyspneea with stridor, this being 
known as the hruii de cornage. The dilated veins may be apparent and the 
direction of the current may help to localise the seat of the obstruction. 
There is sometimes local redness and oedema from pointing of the abscess, near 
the sternum, in the neck, or in the interscapular region on either side. Pal- 
pation may reveal local tenderness and even fluctuation in any of these 
areas. There is often dullness over the sternum, sometimes extending to one 
or other side, or the dullness may be found in the interscapular region. It is 
said that the dulluess may shift with the position of the patient in some cases. 
Breath sounds are distant, and weak or bronchial over the dull area, except 
when it is beliind the sternum, when they are harsh. 

Complications and Sequelae. — The important complications are those 
due to rapture of the abscess. If this occurs into the lung or the oesophagus, 
pus is expectorated, or passes into the stomach. Gangrene of the medi- 
astinum may follow, or death may occur from suffocation or haemorrhage. 
Extension of the abscess may lead to purulent pleurisy, pericarditis or 
peritonitis, or to suppuration in the neck. In cases that recover, chronic 
mediastinitis with matting together of the mediastinal contents may be 
a sequel. 

Course. — The disease is acute and rapidly progressive, unless relieved 
by operation or by spontaneous external drainage in a few fortunate 
oases. 

Diagnosis.— The “ mediastinal syndrome *’ of dyspnoea, stridor, par- 
oxysmal cough, hoarseness and dysphagia with signs of pressure on arteries, 
veins and nerves is common to many conditions causing mediastinal pressure, 
notably mediastinal new-growth, enlarged mediastinal glands, aneurysm and 
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pericardial effusion. The differential diagnosis of these is more fully eon- 
aidered under mediastinal new-growth. The occurrence of fevers and rigors, 
the presence of a pointing swelling, and the demonstration of a leucocytosis 
may give strong suggestion as to the inflammatory origin of these symptoms 
and signs. The X-rays may reveal a localised mediastinal shadow, often 
non-j)ulsating, although it must be remembered that in rare cases a medi- 
astinal abscess may pulsate. 

Prognosis. — Tliis is very grave, and the majority of cases die unless 
recognised and treated early. If gangrene develops, a fatal result is inevit- 
able. The outlook is more hopeful when the anterior mediastinum alouc is 
involved. 

Treatment.™ Prophylactic. — Foreign bodies in the oesophagus and 
t r aeliea should be removed as soon and as gently as possible. The utmost care 
should be exercised in the passage of a bougie or the oesopliagoscope in cases 
of oesophageal stricture. 

Curative. — As soon as mediastinal suppuration has been diagnosed and 
localised, surgical measures should be adopted. The mediastinum can be 
reached by resection of pieces of costal cartilage or by trephining the sternum. 

Chronic Media stinitis 

This also occurs in two forms, chronic indurative rnediaatinitis and chronic 
abscess 

Chronic I.ndurative Mediastinitis.— This may occur as a sequel of any 
form of acute mediastinitis. The best known is that associated wilL chronic 
adhesive pericarditis, and usually known as chronic indurative mediastino- 
pericarditis (pp. 901-963). Other forms include the chronic inflammation 
and thickening which occur around enlarged, sclerotic and pigmented media- 
stinal glands, and around the same glands when affected by caseous or cal- 
careous tuberculous lesions. 

Chronic Mediastinal Abscess is generally of tuberculous origin, arising 
from breaking down caseous bronchial or mediastinal glands, or from tuber- 
culous disease of the spine or ribs. A chronic abscess may, however, be 
caused by a foreign body, such as a bullet. 

Symptoms. — Simple indurative mediastinitis may give rise to practically 
no symptoms or signs. Chronic abscess may cause symptoms of ill-health and 
of mediastinal pressure, or may only become apparent when it points super- 
ficially. ^ 

Treatment. — The treatment of chronic mediastinal abscess is practically 
the same as that for other “ cold ” abscesses due to tuberculosis, incision and 
drainage being avoided if possible in favour of aspiration and injection of anti- 
tuberculous substances. Other cases may require operation. 


EMPHYSEMA OF THE MEDIASTINUM 

In performing tracheotomy, the pretracheal layer of deep cervical fascia 
is of necessity incised. If difficulty arises in inserting the tube into the 
tracheal incision, air may be drawn deep to this fascia by the vigorous attempts 
at respiration and thus pass into the superior mediastinum, or superficial to 
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it into the anterior mediastinum. Rupture of the trachea, bronchi or 
oesophagus, or rupture of air vesicles or pulmonary lesions where the 
pleura is adherent, may also cause it. In acute interstitial emphysema of 
the lungs, the escaped air may track along to the root and reach the 
mediastinum. 

Symptoms. — Emphysema of the mediastinum may give rise to very in- 
definite indications. A few fine crackling sounds may be heard on listening 
over the sternum, sometimes varying with respiration or with the heart 
movements. The percussion note over the prsecordium may be hyper- 
resonant, and the heart sounds may be distant and muffled. Small quantities 
of air escaped into the mediastinum can be rapidly absorbed and may not be 
of serious import. 

Diagnosis. — This is often a matter of speculation, unless the air spreads 
upwards to the neck and causes superficial surgical emphysema. 

Prognosis. — This depends entirely on that of the underlying cause, which 
is often of serious nature. 

Treatment. — No special treatment is required, as a rule, apart from that 
of the primary condition, except that pain may necessitate the use of analgesic 
drugs at the onset. 


ENLARGED MEDIASTINAL GLANDS 

The mediastinal lymphatic glands arc arranged in groups. A few small 
ones are found in the anterior compartment, another group is situated in 
the posterior mediastinum. The most important of these is the tracheo- 
bronchial group, situated around the bifurcation of the trachea and extending 
along the bronchi. It is enlargement of this group that most often gives 
clinical manifestations. 

iEtiology and Pathology . — A simple inflammatory enlargement of 
these glands may occur in many acute affections of the bronchi and lungs, and 
in certain acute specific fevers, notably influenza, pertussis and measles. A 
more chronic enlargement, associated with indurative changes, results from 
chronic respiratory diseases, such as chronic bronchitis and the pneumo- 
konioses. In the latter case, considerable pigmentary changes may be found, 
from deposition of the particles derived from the dusty inspired air. In town- 
dwellers, these glands are often grey or black in colour from deposited carbon. 
Tuberculosis is the commonest cause of enlargement of the mediastinal glands, 
particularly of the tracheo-bronchial group, those about the right bronchus 
being most affected as a rule. This is a frequent early localisation of tuber- 
culous disease in children. The infection spreads from the lungs in the 
majority of cases (Ghon), but in some instances the path of infection is from 
the tonsils through the cervical lymphatics and glands, while in others the 
mode of entrance is from the intestines through the mesenteric glands. The 
lesions may be miliary tubercles, or small caseous nodules which calcify sub- 
sequently, or which may soften and lead to local spread or generalisation. 
In other cases a fibroid hyperplasia of the glands results. 

In syphilis, mediastinal adenitis may occur in the secondary or tertiary 
stages. In Hodgkin’s disease and in lymphatic leukaemia, the mediasrinal 
glands may share in the general adenopathy, and in the former the condition 
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may be primary in these glands. Enlargement dne to malignant disease is of 
great importance and receives separate consideration. 

Symptoms. — These may be slight and escape notice, unless the enlarge- 
ment is sufficient to produce pressure or irritation. Cough is the commonest 
symptom ; it is usually dry, irritative, noisy and ineffective. It may occur 
in paroxysms, somewhat suggestive of those of whooping-cough. Dyspnoea 
and dysphagia occur only when the enlargement is considerable. Vomiting 
sometimes develops, probably reflexly from vagal stimulation. Pain behind 
the sternum or in the upper thoracic region posteriorly may be complained 
of. In children with tuberculous disease in these glands, there is often languor, 
anorexia, anaBinia and wasting, sometimes with slight irregular fever and night 
sweats. Such symptoms in a child of 5 to 12 years of age are very suggestive. 
The signs are also variable and frequently inconclusive. In tuberculous 
cases, the appearance of the child, pale, delicate looking or sallow, with long 
eyelashes and fine hairy growth over the back, may also be suggestive. In 
glandular enlargement from any cause, there may be dilated veins over the 
front or back of the chest, especially in the upper part, and a “ hilum dimple ” 
has been described as appearing in the second intercostal space beside the 
sternum, on holding the breath at the end of inspiration. One pupil may be 
larger than the other, owing to sympathetic stimulation. Small areas of 
dullness may be found at the back, near the upper thoracic spines, or in front 
close to the manubrium. Breath sounds over these areas may be bronclpal 
or harsh. Occasionally the enlarged glands impede the air entry to a lower 
lobe, generally the right, in which case breath sounds are notably weakened 
over this area, while the percussion note may be impaired. Normally, 
whispering pectoriloquy ceases at the seventh cervical spine ; with enlarged 
mediastinal glands it may be heard along the middle line or close beside it, 
in the upper thoracic region from the first to the fifth thoracic spines. This 
is known as d'Espine’s sign or tracheophony. It is a confirmatory sign, 
when other indications are present. Eustace Smith’s sign is of little value. 
It consists in a venous hum, audible over the manubrium sterni, when the 
child’s head is thrown back as far as possible. Occasionally pressure on the 
recurrent laryngeal nerve may lead to an abductor paralysis of one vocal 
cord. In cases of tuberculosis, syphilis, Hodgkin’s disease or leukoemia, 
enlarged glands may be present in other parts of the body, and may thus assist 
in diagnosis. 

Complications. — A caseous gland may ulcerate into a bronchus or into 
the trachea, and death has resulted from glottic impaction of a portion of the 
gland. Ulceration into the cEsophagus has been described. Rupture into the 
mediastinum may lead to mediastinal abscess. Invasion of the pleura, lung 
or pericardium may occur, or generalisation causing widespread miliary 
tuberculosis. 

Diagnosis. — Whenever the condition of mediastinal glandular enlarge- 
ment is suspected, an X-ray Sxamination should be made if possible. It may 
help to distinguish between other conditions causing mediastinal pressure, 
such as aneurysm, abscess and malignant growth. Unfortunately in regard to 
tuberculous (hsease, it shows best the condition of least importiMice, namely, 
the old healed calcified glands. ‘‘ Soft ” or “ woolly ” shadows are regarded 
as indicative of active disease, but in doubtful cases it is wise to act upon the 
clinical indications. 
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Prognosis. — Tliis varies with the cause, being serious in Hodgkin’s disease 
and leuksemia. In tuberculous cases, the prognosis is as a rule good, apart 
from complications, provided treatment is prompt and adequate. 

Treatment. — In tuberculous adenitis, the general condition should be 
improved by every possible means. The child should be taken from school, 
rest and exercise are to be carefully graduated, and a liberal diet supplied, 
with extra milk, cream and butter. In England, the Isle of Thanet seems 
especially valuable in the climatic treatment of glandular tuberculosis. Cod- 
liver oil, malt extracts and the syrup of the iodide or phosphate of iron are 
useful. In afebrile cases, tuberculin cautiously given may be of value in 
children of 8 years or over, but it is not necessary, as a rule. If given, the 
initial dose should be small, innr^oTrxr nigrm. B.E., and the dosage gradually in- 
creased. In glandular enlargements due to syphilis, Hodgkin’s disease and 
leukaemia, the treatment appropriate to these diseases should be employed, 
and symptoms due to pressure relieved as far as posfdble. 


MEDIASTINAL TUMOURS OR NEW-GROWTHS 

The mediastinum may be the seat of either simple or malignant new 
growths, the latter being much more common. 

Simple Tumours of the Mediastinum. — These, except retrosternal 
goitre, rarely give rise to symptoms, and the recorded cases have, as a rule, 
only been discovered in the course of a routine X-ray or post-mortem examina- 
tion. The chief varieties found are retrosternal goitre and persistent thymus, 
lipoma, fibroma, chondroma, ostoo-chondroma and myoma. 

Malignant Tumours of the Mediastinum. — Although it is certain that 
some malignant growtlis arise primarily in the mediastinal tissues, while 
others invade the mediastinum secondarily by extension or metastasis, it is 
often impossible, even at autopsy, to determine whether a mediastinal growth 
originated in the mediastinal tissues or in one of the adjacent organs, par- 
ticularly the lungs and bronchi. The differentiation between primary and 
secondary growths is therefore less sharp than in other situations. 

Sarcoma of the Mediastinum. — Recent research has proved that the 
majority of primary mediastinal growths are sarcomatous, but these are less 
common than was formerly supposed. A primary sarcoma may arise in 
the lymphatic glands, connective tissue, periosteum of the sternum or 
vertebrae, or in the remains of the thymus gland. The commonest variety is 
the lympho-sarcoma, but spindle-celled and chondro-sarcomata may occur. 
Mediastinal sarcoma is commoner in males than females ; it may occur in 
early life, and the majority of cases occur before the age of 40 years. Oat- 
celled tumours invading the mediastinum and formerly regarded as lympho- 
sarcomata are now believed to be of bronchial origin and carcinomatous 
nature. 

Carcinoma of the Mediastinum. — This is rare as a primary tumour. 
It occurs in older people. It may originate from the trachea, bronchi or 
oesophagus, in the remains of the thymus or in a retrosternal goitre. 

Secondary Malignant Growths of the Mediastinum. — ^These usually 
result from direct extension of primary growths of the lung, bronchi, trachea, 
OBBophagUB, chest-wall or breast, but true metastases may occur from 
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mammary growths or from more distant primary tumours. Endothelioma 
has been described in the mediastinum, but is probably generally secondary 
to endothelioma of the pleura. 

Pathology. — The morbid appearance depends upon the situation of origin, 
the directions of growth, and the nature of the tumour. Sarcomata are 
generally soft, pinkish in colour and vascular, while carcinomata are paler 
and firmer. There may be one large mass weighing several pounds, or there 
may be multiple growths. When the tumour reaches a considerable size it 
may infiltrate, surround, compress or displace contiguous structures. This is 
particularly the case in the lympho-sarcomata. The trachea, oesophagus, and 
large vessels may be surrounded, the pericardium and heart may be exten- 
sively infiltrated, and the nerve trunks may be enclosed and compressed. 
Secondary depo,sits are common in other glands, but not infrequently the pig- 
mented bronchial glands may be seen entirely enclosed in growth without 
being infiltrated. 

Symptoms. — The onset is often insidious, and the condition may not 
be suspected until cachexia and pressure signs develop. Malaise, weakness, 
shortness of breath, cough and pain are often early symptoms, which become 
more pronounced as the case progresses. The pressure symptoms and signs 
constituting the “ mediastinal syndrome ” comprise — 

1. Presaiire on the air passages, giving rise to dyspnma, cough and expec- 
toration. The dyspnoea may be inspiratory and associated with stridor*, or 
expiratory and paroxysmal. The cough is harsh and may be “ brassy ” ; it is 
often associated with mucoid, blood-stained, or even “ prune juice ” sputum. 
Bronchiectasis may result in some cases. 

2. Pressure on or infiltration of the lung, leading to collapse and sometimes 
breaking down of lung tissue. If the pleura is reached or invaded, pleural 
effusion, often blood-stained, may result. 

3. Pressure on arteries. — Compression of branches of the pulmonary 
artery may lead to local gangrene, or in other cases the growth may ulcerate 
into a larger vessel and cause fatal haemorrhage. Pressure on the subclavian 
artery may cause inequality of the radial pulses, and, according to Ekgreii, 
this may only be present when the patient is lying and not when he is 
standing. 

4. Pressure on veins. — Dilated tortuous veins may be seen over the front of 
the chest and abdomen, or in the neck. The flow of blood in these superficial 
veins may be reversed in direction, owing to the obstruction of the superior 
vena cava or its main radicles. The current then runs from -above down- 
wards, instead of from below upwards, as normally. There may be cedema 
of the chest-wall or of the face and neck from the same cause. 

5. Pressure on nerves. — The vagus may be compressed, causing paroxysmal 
dyspnoea and cough. Laryngeal paralysis or spasm may result from involve- 
ment of the recurrent laryng^ial nerve. Dilatation of the pupil, followed later 
by constriction, drooping of the upper lid and enophthalmos, occurs when the 
sympathetic is involved. Paralysis of the diaphragm on one side from com- 
pression of the phrenic nerve, and pain from involvement of the intercostal 
nerves, may be present. 

6. Pressure on the oesophagus may lead to dysphagia of increasing degree. 

In addition to the signs afforded by these various conditions, there may be 

glandular enlargements in the neck, the suprasternal notch, or in the axillae. 
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The growth may invade the chest^wall at any Bpot, dnd in tare caees it tnay 
cause visible or p^ll)able pulsation. The ptutudnaty physicB.1 iigllB arte 
dyspncea, sometimes orthopnoea and cyanosis. In BdrUe ifistauoes the patient 
prefers to lean forward ; this is said to be due to the fact that id this position 
the antero-posterior diameter of the mediastinum is incresLsed, and the 
tension caused by the growth is thereby lessened. There may be dullness 
over the sternum or over the upper thoracic spines, and over any part of 
the lung invaded or compressed by the growth. The breath sounds heard 
over the dull area may be harsh, bronchial, tubular, Weak or absent. The 
signs due to any secondary condition, such as bronchitis, bronchiectaaia 
or a pleural effusion may be found in addition. 

CortiplicatiotiS. — These include the secondaiy conditions just mentioned. 
Others are due to ulceration of the growth through the cheSt-walh or into 
the trachea, bronchi, oesophagus or aorta. Pericarditis may occur if the 
growth invades the pericardium, and haemopericardium may result from 
ulceration of a vessel. 

Course. — The growth enlarges progressively and the course is often rapid, 
particularly in lympho-sarcoma. Fulminating cases lasting only a few weeks 
occur ; more commonly the patients live from 6 months to 2 years from the 
onset, rarely more. 

Diagnosis. — When signs of mediastinal pressure become apparOnt, new- 
growth should be suspected, in common with aneurysm, mediastinal abscess 
or cyst, enlarged mediastinal glands and pericardial effusion. The history, 
the general condition of the patient, the physical signs, blood examination, and 
the X-rays may all help in distinguishing between these conditions. The 
evidence afforded by the X-ray may be of the utmost value. The pulsating 
shadow of an aneurysm, the large area of a pericardial effusion, the indefiuite 
edge of an infiltrating growth extending into the lung, may be shown clearly, 
but the appearance should always be interpreted in the light of the other 
clinical features, and a diagnosis should not be made on X-ray findings alone, 
since a growth may pulsate, or may give rise to an effusion, while a mediastinal 
abscess or a cyst may give a sharp shadow. An oesophageal new-growth can 
sometimes be differentiated by the oesophagoscope, but this should only be 
employed when aneurysm can be excluded. Diagnosis from pulmonary or 
bronchial new-growths may be almost impossible. Before the onset of 
pressure symptoms, growth may be suspected from the cough and emaciation, 
and here again the X-rays may give valuable indications. Chronic tuber- 
culous disease should always be excluded by repeated sputum examinations. 
The diagnosis of mediastinal growth may sometimes be obscured by some 
of the complications it induces, notably pleural effusion and bronchiectasis. 
The rapid onset and progress of these conditions and the bloodstained 
character of an effusion may all suggest the possibility of a malignant cause. 
The presence of enlarged glands in the neck or axillse, or of nodular growth 
in the chest-wall or episternal notch, may afford almost conclitsive evidence 
of malignancy. 

Prognosis. — This is practically hopeless and death occurs from exhaus- 
tion, starvation, toxasmia, asphyxia or haemorrhage. 

Treatment. — The treatment of simple tumours is surgical if they are 
capable of removal. The treatment of malignant tumours is that of inoperable 
malignant disease elsewhere. X-ray applications, or radium treatment in some 
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form may be tried. Otherwise treatment is symptomatic and palliative. 
Pain may be relieved by aspirin, codeine or morphine. Sleep may be induced, 
if there is insomnia, by chloral hydrate, papaveretum (alopon, opoidine, 
omnopon) or other hypnotics. If effusion is causing dyspnoea it may be 
tapped, but the fluid usually collects again rapidly. Air replacement is 
sometimes useful. 


CYSTS OF THE MEDIASTINUM 

Simple Cysts. — These are usually small and of no chnical importance. 

Dermoid Cysts and Teratomata. — These are rare and become apparent 
generally in young adult life. They may enlarge, giving rise to symptoms 
and signs similar to those of a mediastinal tumour, or they may lead to 
empyema. They usually contain pultaceoua material, and sometimes hairs, 
muscle, cartilage, bone and teeth. Such cases are almost certainly tera- 
tomatous in nature and derived from included embryos. This condition may 
sometimes be diagnosed during life by the expectoration of hair, teeth, bone 
or cartilage. The prognosis is, as a ride, serious, but some cases recover under 
appropriate surgical treatment. 

Hydatid Cysts. — A hydatid cyst may be primary in the mediastinum 
and may give rise to signs of mediastinal pressure, but the condition is ex- 
tremely rare. Its presence may be shown by X-rays and its nature demon- 
strated by the blood and skin reactions. Such cysts have been successfully 
treated surgically. 

Other rare mediastinal conditions are hernia of the stomach or colon 
through the diaphragm into the mediastinum. A retrosternal goitre may 
also form a mediastinal swelling. 

R. A. Young. 

G. E. Beaumont, 
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DISEASES OF THE KIDNEYS 

THE CHARACTERS OF NORMAL URINE 

The amount of urine normally secreted in 24 hours is 50 ounces or 1500 c.c. 
The specific gravity of the total should lie between 1015 and 1025, though 
individual specimens will vary considerably more, according to the amount 
of fluid imbibed or the quantity excreted by the skin and bowels. The 
reaction is generally acid, due to the presence of acid sodium phosphate, 
NaHgPO^. The total acidity is such that about 650 c.c. of decinormal caustic 
soda will neutralise the daily output. This is equivalent to 82 grains of 
NaHCOg, but it requires a rather larger quantity (120 grains according to 
Spriggs) of bicarbonate of soda by the mouth to effect this neutralisation. 
Expressed in terms of H-ion concentration, the pH varies between 4-7 and 10. 
The total acidity of the urine rises very considerably in acidsemia, and may 
be more than doubled despite large doses of alkalis. Normally, urine is more 
acid during fasting than during absorption of food, the acid and alkaline 
tides being thus produced. The alkaline tide may be partly due to the 
absorption of organic vegetable salts, as it is more marked in herbivora, 
but the increased activity of the respiratory centre after getting up in the 
morning, is chiefly responsible for an increase in the pH of the urine (dimin- 
ished H-ion concentration), by removal of excess of COg from the body ; 
in fact, it alone may be responsible for a morning alkaline tide. On decom- 
position, either in the bladder or after excretion, the urine becomes alkaline, 
from the conversion of urea into ammonium carbonate. 

The constituents of urine are partly derived from the food (exogenous) 
and partly from the katabolism of the tissues (endogenous). We may 
briefly consider the source and significance of the principal constituents. 

Nitrogenous constituents . — The total nitrogen excreted each day on 
an ordinary mixed diet is about 18 grammes or 270 grains. Of the various 
nitrogenous constituents urea is by far the most abundant, its output being 
33 g., which contains 15-4 g. of nitrogen, or 85 per cent, of the urea 
total. As so much of the urea comes directly from the food, the amount of 
urea falls both absolutely and relatively in starvation ; the total nitrogen 
drops to 5 g. or even less, of which urea nitrogen forms about 60 per 
cent. On a diet rich in carbohydrates and fat, but containing hardly any 
nitrogen, these figures may fall still lower, as the assimilation of other food- 
stuffs reduces the waste of tissue nitrogen to a minimum. This is often 
forgotten, and in nephritis undue importance is attached to a drop in the 
output of urea, which is simply due to the diet prescribed being poor in 
nitrogen, whereas the urea excreted depends mamly on the quantity of 
protein ingested. 
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Next in importance come the purin bodies. Purins contain the group 
C5N4, and the best known is tri-oxy-purin or uric acid C6N4H4O8. A small 
quantity of the less oxidised purins, xanthin and hypoxanthin is also 
excreted. Exogenous purins come mainly from meat juices, from the nuclei 
of cellular organs (such as liver and sweetbread), and from tea, cofiee or 
cocoa. Only from one-tenth to one-half of the ingested purins are excreted 
as such, the remainder being destroyed by the liver, ultimately appearing 
as urea. The alkaloids of tea, coffee and cocoa give rise chiefly to xanthin 
and hypoxanthin, the rest to uric acid. On a diet rich in meat the daily 
output of purins amounts to 0-34 g. of nitrogen, and on a purin -free 
diet to 0-202 g. This endogenous purin, which forms the larger part, 
comes mainly from the disintegration of the nuclei of maturing red blood 
corpuscles, and also the leucocytes and muscles. Anything increasing the 
leucocytes in the circulation increases the output of endogenous purins, and 
in leukesmia the excretion of uric acid may rise to 5 g. a day. Un- 
accustomed exercise diminishes the output of uric acid, while increasing 
that of the less oxidised xanthin and hypoxanthin, the total purin excretion 
remaining the same. Uric acid is only excreted as such when the urine is 
highly acid ; normally it appears as acid sodium urate. (See also Urinary 
Deposits.) 

Oreatinin is, according to Polin, the most constant of the nitrogenous 
constituents on a meat-free diet, and serves as a measure of endogenous 
nitrogenous metabolism. In a healthy young man on a diet consisting 
entirely of bread, about 0-9 g. is excreted daily, while on a diet con- 
taining moat extracts more than 2 g. may be passed. During muscular 
wasting its output is increased, while in a subject already wasted it is 
diminished. All this suggests that it is derived from the creatin of muscle — 
both of the body and of the food. It may be recognised in urine by Weyl’s 
test ; with sodium nitroprusside and caustic soda it gives a ruby-red colour, 
which, unlike that given by acetone, is at once destroyed by glacial acetic 
acid. Jaffe’s test depends upon the deep orange colour, given by even 
dilute solutions of creatinin on the addition of a saturated solution of picric 
acid and some 10 per cent, solution of caustic soda ; this has been utilised 
for the colorimetric estimation of creatinin by Folin. Oreatinin can be 
obtained from creatin by dilute boiling mineral acids. Creatin, which is 
abundantly present in muscles, is not normally present in the urine. 

Ammonia is normally excreted to the extent of about 1 g. a day. An 
increase in this amount is not, as was formerly thought, a sigh of incapacity 
on the part of the liver to form urea, but a sign of acidsBmia. The body pro- 
tects itself against acids in the circulation by forming ammonia from the 
proteins of the tissues. The increased excretion of ammonia is, therefore, a 
measure of the degree of aoideemia, and it is estimated by the amount of acid 
set free from the urine oil the addition of formalin, which combines with 
the ammonia to form hexamine. In the acidwmia of diabetes, the output of 
ammonia may rise to 4 g. a day, or even more. 

Hippuric acid is not an important nitrogenous constituent of urine, but 
it is of interest as being made by the kidney itself by the combination of 
benzoic acid with glycoQoll. It is, therefore, increased by a diet of green 
vegetables, and is diminished when there is conspicuous degeneration of the 
renal tubules. 
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The pigments of urine are nitrogenous. The principal one, urochrome, to 
which urine normally owes its colour, though closely related to urobilin, 
has an independent origin from hiemoglobin. Even when all the bile escapes 
from the body through a biliary fistula the excretion of urochrome is un- 
altered. Urobilin, on the other hand, is a reduction product of bile pigment. 
The reduction is effected by bacterial action in the bowel, whence it is re- 
absorbed by the blood and excreted by the kidney. Normally it is not 
excreted as such, but as a colourless ohromogen. The appearance of pre- 
formed urobilin is evidence either of increased haemolysis or of septic infections 
of the gall-bladder or bile-ducts, or of increased intestinal putrefaction, or of 
increased time for reabsorption, as in intestinal obstruction. It can be 
recognised with the spectroscope by the absorption band it gives in the blue, 
or by the green fluorescence it shows on the addition of zinc chloride and 
ammonia. Very little is known of uroerythrin ; it is an unstable body and is 
readily carried down by urates, to which it imparts the characteristic pink 
colour. A trace of hsematoporphyrin is also normally present in the unne ; 
but an obvious amoimt is an abnormality, which will be considered 
later. 

N on-nitrogenous constituents . — These are principally salts. Chlorides 
are the most abundant, averaging about 10 to 13 g. of sodium chloride a 
day. Chlorides are retained whenever the body retains excess of fluid. This 
explains the reduced output of chlorides in such diverse conditions as oedema, 
serous exudates, pneumonia and acute dilatation of the stomach. Reduced 
chloride intake or loss through excessive vomiting are other causes. On the 
other hand the output is much increased in Addison’s disease. The phos- 
phates are partly excreted as acid phosphates of sodium and potassium, 
partly as earthy phosphates of calcium and magnesium. The former are 
not precipitated on neutralisation, while the latter are. A phosphatic deposit, 
as stellar crystals of calcium phosphate or tables of magnesium phosphate, 
is no proof of a real increase in the output of phosphates, but is usually 
merely an indication of diminished acidity. Ammonio -magnesium phos- 
phate, on the other hand, is evidence of ammoniaoal decomposition. It 
forms a deposit of “ coffin-lid ” or “ knife-rest ” crystals. The amount 
of phosphoric acid excreted daily amounts to about 2-5 to 3-6 g., of which 
the earthy phosphates form half. Sulphates are present in the urine to the 
extent of 1-5 to 3 g. of SO3 a day. Very little sulphate is taken in the food, 
and most of that which is taken either as food or medicine is excreted by the 
bowel, so that the urinary sulphates come almost entirely from the oxidation 
of the sulphur in the protein molecule. About nine-tenths are excreted as 
sulphates of the alkalis, and the remaining one- tenth as ethereal sulphates, 
formed by conjugation \7ith putrefactive products from the tyrosin and 
tryptophan of the protein molecule. Of these, the most striking is indioan, 
or indoxyl-Bulphate of potash . It is best detected by adding an equal quantity 
of strong hydrochloric acid to some urine, then a few drops of hydrogen 
peroxide, and shaking up the mixture with some chloroform to which it 
imparts a blue colour. Its presence in excessive amount is some evidence 
of excessive intestinal putrefaction, especially when due to obstruction of 
the small intestine. Not so much importance, however, is attached to 
indioanuria as formerly. All the sulphur in the urine is not excreted as 
sulphates ; some 6 per cent, appears as neutral sulphur, derived from the 
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sulpliocyaiiide of the saliva, the taurine of the bile salts and substances allied 
to cystin. The neutral sulphur is diminished in insanity. 

Many other substances are normally present in traces in the urine, but 
except diastase, they are of little clinical importance. Ten to 30 units of 
diastase are normally present, but less will be found in some forms of impaired 
renal capacity and a great deal more in most pancreatic diseases. The 
presence of 50 units suggests a pancreatic lesion, while 100 or more make 
this certain. In severe pancreatitis 300 to 500 may be found. 


THE ESTIMATION OF HENAl. FUNCTION 

It may be necessary to determine (I) the total rcr.al capacity, or (2) the 
adequady of either kidney separately. Generally speaking, the first is more 
the concern of the physician, and the second that of the surgeon. Estimation 
of the latter is of vital importance before nephrectomy is considered, lest 
the remaining kidney should prove inadequate to maintain life. Estimation 
of the former is an assistance both to diagnosis and prognosis. Some of the 
tests under the first heading have for their object the determination of the 
part of the kidney involved. These will be considered first. 

A.— ESTIMATION OF CAPACITY OF BOTH KIDNEYS 

1. Examination of the Blood. — The damaged kidney will fail to excrete 
substances which it should, and examination of the blood may reveal their 
presence in undue amount. The quantity of urea in the blood throws import- 
ant light on renal capacity ; normally this ranges from 15 to 40 mgm. per 
cent, in health, but after middle age figures up to 50 mgm. per cent, (urease 
method) may be within normal limits. The urea content of the blood, as well as 
that of the cerebro-spinal Iluid, is raised in various kidney diseases, and also 
in alkalosis. A blood urea figure of 200 mgm. per cent, and over is of serious 
clinical significance. It may rise higher than this, even to 280 mgm. per cent., 
in acute nephritis, and gradually fall to normal with complete recovery. In 
chronic nephritis such figures generally indicate a terminal phase of few 
months’ duration, but a patient may live for a year or more with a blood urea 
of 190 mgm. per cent. The amount of sodium chloride in the blood may be 
raised from the normal 0-45 to 0-5 g. per cent, to 0-6 or higher. When there 
is extreme renal failure there may be an increase in the H-ion concentration, 
the uric acid and the indican of the blood, while the calcium content may fall 
from the normal 10 mgm. per cent, to 6. 

2. The Urea Concentration Test. — Although ordinary estimation of 
the percentage of urea in urine gives no information of value, the response of 
the kidney to a given dose of urea does. On this MacLean and de Wesselow 
based their useful urea conedntration test. Fifteen grammes of urea dissolved 
in 100 c.c. of water, and fiavoured with a little tincture of orange, are given to 
a patient just after he has emptied bis bladder. The urea in the urine passed 
one, two and three hours afterwards is estimated by the hypobromite method. 
If this amounts to 2 per cent, or over in one or more of the three specimens the 
kidney is efficient according to the test. A concentration of 2-5 per cent, 
or over is more satisfactory. The volume of urine should not exceed 120 c.c. 
in the first hour, or 100 c.c. in each of the second and third hours. Excessive 
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diuresis may be due to release of water previously retained in the tissues, and 
the test should be repeated. This test is of less value if the patient is taking 
a low nitrogen diet. 

3. The Blood Urea Clearance Test. — This test was introduced by 
Moller, McIntosh and Van Slyke as a simple and reliable method of estimat- 
ing the urea-excreting function of the kidneys. In principle it is based on the 
relation of the blood-urea concentration to the urea excretion in the urine. 
The result is expressed as cubic centimetres of blood cleared of urea per 
minute. For details a textbook of clinical pathology should be consulted. 
It is claimed that this teat is more sensitive and will reveal minor defects not 
revealed by other tests. 

4. Volhard’s Tests as Modified by Rosenberg. — On the first day the 
patient, after passing urine, drinks 1500 c.c. of water within half an hour. 
ITrinc is passed at half-hourly intervals for the next 4 hours, each specimen 
being saved separately and tested for volume and specilic gravity. Normally 
the whole 1500 c.c., often more, is excreted within the 4 hours, and the specilic 
gravity falls to 1002, or less. The second day, ordinary meals are given, but 
the amoiint of fluid is limited to 500 c.c. for the whole 24 hours, taken in 
four roughly equal portions. Fruit should not be given, or should be reckoned 
as fluid. Urine is passed as and when the patient wishes, and each specimen 
is again collected separately and tested for volume and specific gravity. 
The total urine for the day should not exceed 750 c.c., and the specific 
gravity should rise to at least 1027. These are known as the dilution and 
concentration tests respectively. 

In cases of renal insufficiency the volume of urine on the first day is too 
little, while that on the second day is too much, as excretion tends to continue 
at the same rate irrespective of variations in the requirements of the body. 
The limits of variation in specific gravity become more and more narrowed 
as the disease progresses, until at length a fixed point of about 1009 is reached. 
Often the dilution test will show a minimum of about 1005, and the concentra- 
tion test a maximum of about 1015, long before the patient complains of any 
symptoms or the blood shows any evidence of ursemia. 

In our opinion the concentration test is more reliable than the dilution 
test, but both of them set up too rigid a standard of what constitutes normal 
function. 

5 . Fixation of Specific Gravity . — This is a simpler method . The patient 
takes no fluid drinks or liquid foods or fruit from after breakfast one day until 
breakfast-time the next day. The urine passed in the first 12 hours need not 
be kept, but that secreted in the second 12 hours is collected and pooled. If 
the renal function is satisfactory the specific gravity of this urine should be 
at least 1024, and the concentration of urea should be more than 2 per cent. 

B.— ESTIMATION OF CAPACITY OF EACH KIDNEY 

Catheterisation of each ureter under the direct view of the cystoscope 
is the only reliable method of obtaining the required information. It is usual 
to encourage secretion during examination by giving some tea or simple 
diuretic. Additional information is gained by the intramuscular injection of 
15 minims of a 5 per cent, aqueous sterilised solution of methylene-blue. It 
is first excreted as a colourless chromogen and, later, as methylene-blue itself. 
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The chromogen turns Vjlue when boiled with acetic acid, and should appear in 
the urine in from 15 to 20 minutes, after which the excretion of unaltered 
methylene-blue should begin. It should reach its maximum in from 4 to 5 
hours, and should have disappeared in from 40 to 50 hourLS, Obviously, 
catheterisatioji of the ureters cannot be continued all this time, so that 
observation is directed towards a marked delay in the appearance of blue 
on one side as Compared with the other. Afterwards, hexamine should be 
given as a precautionary measure, and the patient kept in bed for 36 hours. 
As in acute or subacute nephritis the rate of methylene-blue excretion is 
entirely unaffected, the utility of this test is confined to unilateral chronic 
disease. 

Indigo-carmine may be used for a similar purpose ; 10 c.c. of a 0-4 per 
cent, solution is injected intravenously or intramuscularly. The urine 
should be coloured in about 10 minutes, first appearing green and then blue. 
Excretion roaches its maximum in about an hour, so that this test has 
advantages over the methylene -blue method. Delay in the appearance 
of the dye and a feeble staining of the urine may be taken as evidence of 
disease. 

Pyelography is a valuable means of determining the position of the 
kidneys and their relation to shadows in or in the neighbourhood of the 
urinary tract. By this means the position of renal or ureteric calculi may 
be defined, and such shadows as those caused by calcareous tuberculcftis 
glands, gall-stones, and faecal calculi may be recognised as outside the urinary 
tract. It is an invaluable means of demonstrating the presence of a hydro- 
nephrosis, especially when small. It will show dilatation or irregularities 
in the course of the ureter. By the absence of the shadow caused by the 
dye, a failure in function of one kidney or its absence may be indicated. 
Renal growths and tumours of the renal pelvis may be diagnosed by abnor- 
malities in the pyelogram, and calculi not evident in a plain radiogram may 
be shown by this means. The intravenous method is now commonly adopted 
in the first approach to a urinary case, but instrumental pyelography is often 
required to confirm the findings obtained. 

A drug, opaque to X-rays, which is eliminated by the kidneys, is introduced 
intravenously, and radiograms are taken at short intervals after its injection. 
Uroselectan B (a non-toxic iodine-containing substance) is the best prepara- 
tion for this purpose. For instrumental pyelography a 12 to 20 per cent, 
solution of sodium iodide or sodium bromide is used. Before iodine is given 
for the purpose of pyelography, the patient's tolerance of the lirug should 
be tested by giving five or ten grains by mouth, in order to exclude an 
idiosyncrasy. 


ABNORMALITIES^ OF THE URINARY SECRETION 
1.— POLYURIA 

Polyuria may be due to— 

1. Increase in the quantity of fluid imbibed. 

2. Increase in the molecular concentration of the urine as in diabetes 
mellituS, or after saline diuretics. More water is thereby attracted into the 
blond stream by osmotic pressure. 
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3. ^capacity of the kidney to ezciete a concentrated urine, as in chronic 
interstitial nephritis. 

4. Dilatation of the kidney vessels, as produced by stimulating diuretics 
of the caffeine group. These diuretics have been shown by Curtis, using 
experimental methods, to act directly on tissue cells, causing the cells to 
part with their water ; hydraemia results, and the excess of water in the 
blood is immediately excreted by the kidneys. 

“ Diabetes insipidus ” is frequently due to disease of the pituitary gland 
or of the overlying hypothalamus, or to damage in this neighbourhood by 
syphilitic meningitis of the base of the brain . It is also probable that hysterical 
polyuria is due to a temporary inhibition of pituitary secretion through the 
sympathetic. This appears to affect the renal vessels directly, since pituitrin 
will check diuresis, even in the denervatod kidney. 

2.— ANURIA 

Suppression, as opposed to retention of urine, may be due to — 

1. Acute nephritis with intense congestion and nephrosis, whether the 
result of an infection or of dmgs, such as turpentine, cantharides or carbolic 
acid. 

2. Bilateral obstruction to the ureters. 

3. Reflex causes, such as operations on the kidney or trigone of the 
bladder. 

4. Vasomotor conditions, as collapse, shock or irritation of the vaso- 
motor centre, l^iobably the anuria in diphtheria is due to the last of these 
(Garratt). In cholera there is not only collapse, but depletion of water by 
other channels, 

5. Hysterical, This condition has been described by Charcot. It is, 
however, rare and the element of fraud must be eliminated. Thus, in one 
case, urea wa? found abundantly present in the contents of the washing-bowl, 
and this explained how the urine was disposed of. 

3.— ALBUMINURIA 

Albui;ninuria should be more correctly termed proteinuria — since blood 
serum contains two proteins — albumin and euglobulin — and either may 
appear in the urine, though search is seldom made for the latter. The 
ordinary tests of heat coa^ation, nitric acid or salicyl-sulphonic acid give 
positive results with either. The presence of euglobulin may be shown by 
the addition of dilute acetic acid (33 per cent.) to urine in the cold. The 
acid is added drop by drop, and the precipitation of globulin is shown by 
an opalescence in the urine to which the acetic acid is added. Mucin is also 
deposited by the addition of acetic acid, but it is not redissolved by an excess 
of acid. A more distinctive test is the precipitation of globulin in distilled 
water. Single drops of urine are dropped into a glass vessel containing 
distilled water. As the drop of urine falls through the water it assumes a 
r'ug form, and the ring has a milky appearance due to precipitated globulin 
w J en the latter is present. The globulin can be precipitated for quantitative 
examination by making the urine alkaline witn ammonia, and then half 
saturating it with anunonium sulphate. 
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Proteinuria may be classified thus — 

I. Without Organic Diseases op the Kidneys, as in — 

1 . Functional or orthostatic proteinuria . — This is common in males between 
puberty and adolescence ; it is much less common in females of the same 
age . Dukes found it in 1 6 per cent, of all boys entering Rugby School . Protein 
appears only in the urine secreted in the upright posture, and is absent from 
the urine passed on first rising. There is no evidence that the amount of 
protein in the food influences it, though some constituent of raw eggs may 
excite a transient albuminuria by a toxic action on the kidneys. Severe 
physical exercise will excite proteinuria in most healthy young adults. Collier 
found it present in every one of the Oxford crew of 1906 after rowing a course ; 
to such a condition the term “physiological” proteinuria may fairly be 
applied. When the protein appears apart from exertion, the subject is often 
an anosmic weedy youth with a dull heavy aspect and a tendency to fainting. 
The heart is irritable, and the blood pressure unstable, and fluctuates with 
change of posture. There may also be a few hyaline casts, and frequently 
calcium oxalate crystals. In any case of proteinuria in a boy or young 
man the diagnosis of a kidney lesion should not be made unless casts other 
than hyaline are discovered, unless the tension of the pulse is definitely 
and permanently raised, and unless there are signs of cardiac hypertrophy. 
In the absence of such evidence, the urine passed on first rising should be 
examined. If this is free from protein, the condition is almost certainly 
functional. Then 15 grains of calcium lactate should be given three times 
a day for 3 days, after which the urine should be examined again. If this 
checks the proteinuria no further anxiety need be felt. Some milder forms 
of toxssmic kidney may simulate functional proteinuria, so that a search 
should be made for toxic foci, such as septic tonsils, tuberculous glands, or 
chronic appendix trouble, in all cases. A holiday is advisable if the patient 
has been doing hard mental work, as the condition is apt to appear under the 
strain of competitive examinations. A tepid bath, with cold sponging 
down the spine, and followed by vigorous towelling, is advantageous, and a 
general tonic such as strychnine, with iron if there is anaemia, should be 
prescribed. The condition soon rectifies itself when adolescence is past, 
and any case of proteinuria in a patient approaching thirty probably does 
not fall into this category. 

2. Febrile . — Any acute specific fever may be accompanied by proteinuria 
due to cloudy swelling of the kidney. It should subside soon after the 
temperature falls to normal. This type of albuminuria is referred to again 
under the heading of Toxsemic Kidney, to which it more properly belongs. 

3. Congestive . — In failing heart there is usually proteinuria from venous 
congestion of the kidneys. {lyaline casts may also be found. Unlike the 
urine of nephritis the urine is loaded with urates. After an epileptic fit 
there is often a transitory proteinuria, probably due to the congested con- 
dition of the veins during the fit. For a similar reason protein is apt to be 
present in the urine of any unconscious person. 

4. Toxic . — This forms an intermediate group between those with and 
those without organic disease of the kidney, for if the action of the toxin be 
prolonged a definite nephritis may be established. Thus the proteinuria 
of pregnancy is generally regarded as toxic in origin, and may clear up 
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completely. The proteinuria sometimes seen in jaundice is also toxic in 
character. 

II. With OBaANio Diseases of the Kidneys. — 

1. Nephritis, acute and chronic. 

2. Residual albuminuria . — This term is applied to cases in which albu- 
minuria persists after complete recovery from an attack of nephritis. Obser- 
vation of the case over a period of years may be necessary to exclude a 
low-grade progressive chronic nephritis. If and when residual albuminuria 
occurs it has the same signihcance as the scar of a perfectly healed wound 
in the skin. It would seem that residual albuminuria may persist throughout 
life unchanged, and there is no reason to think that the persistent passage 
of albumin of itself damages the kidney. 

3. Amyloid disease of the kidneys. 

4. Tumours and infarcts in the kidney may cause proteinuria, but more 
usually simple haematuria. 


4.— ALBUMOSURIA 

Albumose, or more correctly proteose, may be found in urine during 
autolysia of the tissues. It is not of great clinical importance except to distin- 
guish it from Bence-Jones proteinuria. Proteose can be recognised by the 
fact that although it is precipitated by saturation with ammonium sulphate 
it is not coagulated by heat. Proteose precipitates disappear on heating 
and reappear on cooling. It can be separated from albumin by saturating 
the urine with crystals of ammonium sulphate, boiling and filtering. The 
precipitate on the filter paper is washed with water, when any proteose 
will be redissolved and carried through the filter paper. It can then be 
detected by the pink colour it gives on the addition of strong caustic soda 
and a drop of dilute solution of copper sulphate. With these reagents 
jiative proteins give a violet colour. The Bence-Jones protein, which is 
found in considerable amounts in the urine of sufferers from multiple myelo- 
mata, is not a true proteose though possessing similar solubilities. On 
treatment as above it yields a violet colour, showing tliat it has afi&nities 
with native proteins. It begins to be precipitated at 40®-56‘’ C., but on 
approaching boiling-point most of the precipitate is redissolved. This is 
probably due to the infiuence of certain salts in the urine, and is not a property 
of the isolated protein. As Bradshaw showed, it also gives a ring of coagulum 
on contact with strong hydrochloric acid. Its recognition is of great 
diagnostic value, as it is pathognomonic of multiple tumours of the bone 
marrow, and enables them to be detected before there is any external sign, 
but only pain and tenderness in the bones. At a later stage the tumours 
may break through the investing bone and give rise to palpable swellings. 
Sometimes the Bence-Jones protein is spontaneously precipitated, causing 
the urine to appear milky. Considerable excess of phosphates may be 
found in this nulky precipitate, probably derived from the autolysis of the 
surrounding bone. 

True peptone is exceptionally found in the urine in pneumonia and 
phthisis, but is of no clinical importance. 
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5.— HiEMATUUlA 

When blood is intimately mixed with the urine it is held to be in favour 
of its renal origin. Bleeding from the bladder is more apt to occur into the 
last part of the urine voided, while urethral bleeding is said to occur chiefly 
into the fii’st part. When the quantity of renal bleeding is not great, it 
imparts a smoky appearance to the urine, owing to the conversion of some 
of the haemoglobin into methaemoglobin, which on spectroscopic examination 
gives an absorption band in the red in addition to the two bands in the green 
characteristic of oxyhaemoglobin. The chief causes of haematuria are best 
classified as follows : 

1. Prerenal. — The altered condition of the blood which occurs, for in- 
stance, 'in scurvy, purpura hemorrhagica and certain hfismorrhagic fevers, 
leads to the escape of some of the blood through the kidney without any 
evidence of a definite kidney lesion. 

2. Inflammations of the kidney , due to (a) Bright’s disease, both acute 
and chronic. Haematuria is a constant feature of acute nephritis and of 
exacerbations of chronic nephritis. It may also occur in the course of 
chronic interstitial nephritis and arterio-sclcrotic kidney without any 
acute symptoms. Renal epistaxis ” is usually an early sign of an 
interstitial change, which is sometimes, as shown by Hurry Fenwick, confined 
to a single papilla where the vessels are dilated. There ate a few cases in 
which no cause for the bleeding, either in the condition of the blood or the 
urinary tract, can be discovered in spite of the most careful examination of 
the kidney, the removal of which has been necessitated by the severity of the 
hsemorrhage. These are true cases of renal epistaxis or essential heematuria. 

(b) Tuberculosis or a Bacillus ooli infection. The latter more usually 
affects only the pelvis of the kidney. 

(c) Certain drugs, such as turpentine, oantharides and carbolic acid, or 
occasionally hexamine. 

3. Vascular comes. — Congestion due to heart failure, thrombosis and 
embolism (e.g. septic endocarditis) are common causes of heematuria. 

4. Irritation of the kidney by foreign bodies, such as 

(a) New -growth. 

(b) Crystals, such as oxalates or uric acid, and calculi. 

(c) Parasites, such as Bilharzia. 

Traumatic, vesical and prostatic causes are not considered hei'e. 


6.—HASMOGLOBINURIA 

This is due to some haemolytic agent. It may be — 

1. Paroxysmal, as in Rajjnaud’s disease and in syphilis. Most cases are 
syphilitic. The corpuscles are broken down by a hsemolysin which is present 
in the blood of 5 to 10 per cent, of oases of tertiary syphilis. Those who suffer 
from paroxysmal hsemoglobinuria are presumed to have some constitutional 
peculiarity which renders them susceptible to this hsemolysin. The hsemolysin 
acts as an amboceptor, unites with the red corpuscle in the cold and on return 
to warmth the normal complement in the plasma causes hsemolysis. In 
addition to this there are some rare forms of non-syphilitic paroxysmal 
hsemoglobinuria. 
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2. Toxic, la this group the toxic agent produces the hsemoglobinuria 
without an additional factor. Striking examples of this are blackwater 
fever (g'.'V.), poisoning by arseniuretted hydrogen, and transfusion of incom- 
patible blood. Hfemoglobinuria may also occur in Lederer’s anaemia. The 
chemical tests for heemoglobinuria are the same as for heematuria, but the 
microscope will fail to reveal red corpuscles. Some of the pigment is excreted 
as methaemoglobin, especially after drugs of the aniline group, nitrites, or 
potassium chlorate. 


7.- PORPHYRINURIA 

Sometimes the hsBmoglobin molecule is broken down in the blood stream 
and the pigmentary portion is excreted apart from the protein and iron. 
This is usually due to poisoning by sulphonal, trional or sulphanilamide, 
particularly when the drug has been taken regularly for a long time. It is then 
of grave prognosis ; large doses of alkalis should be given. It is commoner in 
females than in males. Occasionally porphyrinuria occurs apart from these 
drugs, when it is not of grave import. It has been met with in cirrhosis of 
the liver, gastric ulcer and as a congenital abnormality of metabolism, when 
it may be associated with sensitivity to light and with hydxoa vacciniforme. 
Exceptionally toxic symptoms occur even when it is not associated with 
drugs, as in two cases recorded by Ranking and Pardington, and by one of 
us. In these, some intestinal toxin with a reducing action appeared to be at 
work. The intestinal flora has been found rich in yeasts Lu such cases. Hsema- 
toporphyrin sometimes imparts a port-wine colour to the urine, but some- 
times it is excreted as a porphyrinate. In the latter case the urine is brown, 
from the admixture of some unknown pigment, and the spectroscope shows 
two bands closely resembling those of oxyhasmoglobin. On the addition of 
an acid, however, the characteristic bands of acid hsematoporphyrin appear. 

8.— CHOLURIA 

Another derivative of haemoglobin, bile pigment, appears in all forms of 
jaundice due to obstruction of the main or intrahepatic ducts. In a true 
hsemolytic jaundice, such as acholurio family jaundice, as the name implies, 
bile does not appear in the urine. Bile pigment can often be recognised 
by noting the tinging of the froth caused by shaking the urine, but is best 
detected by the addition of a drop of fuming nitric acid to Alter paper dipped 
in the urine, when rings of colour appear, green being the essential one. 
The green colour given on addition of a solution of iodine to the urine is 
a less delicate test. BUe-salts are often absent from the urine when bile 
pigment is present. Matthew Hay’s test is the only reliable one for their 
presence there. On putting flowers of sulphur on the surface of the urine, they 
sink to the bottom, owing to the lowering of surface tension by the bile-salts. 


9.— MELANUBIA 

Melanin only appears in the urine in melanotic sarcoma. Garrod has 
shown that in all other diseases in which melanuria has been recorded the 
test employed has been unsatisfactory. The melanin is excreted as melano- 
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gen which darkens on standing, and gives a black precipitate on addition of 
fbrric chloride, which is soluble in excess of the reagent, yielding a black 
solution. A more delicate test is made by the addition of sodium nitro- 
prusside and sufficient caustic soda to render the urine alkaline. The ordinary 
ruby-red colour, due to creatinin, is developed. The urine is now made acid 
with acetic acid, and if melanogen is present a prussian-blue colour appears. 


10.— ALKAPTONURIA 

This is not the manifestation of a disease, but is rather of the nature of 
an alternative course of metabolism, harmless and usually congenital and 
lifelong (Garrod). The individual is incapable of completely breaking down 
the tyrosin in the protein molecule, so that the intermediate product, homo- 
gentisic acid, appears in the urine. The urine reduces Fehling solution on 
boiling, but it does not ferment, and it darkens on standing, or at once on 
the addition of alkalis. It may stain the linen brown. When a dilute 
solution pf ferric chloride is allowed to fall drop by drop into the urine, each 
drop produces a transitory deep blue colour. The urine reduces ammoniacal 
silver nitrate in the cold, giving a silver mirror on the sides of the test tube. 
Ochronosis — a blackening of the cartilages and hgaments, and sometimes of 
the conjunctivfie — may occur, and usually there is also a chronic arthritis, 
which may lead to a curious “ goose-gait.” 

[For other reducing substances in the urine, including sugar, see article 
on Diabetes.] 


11.— KETONURIA 

Ketonuria is a term used loosely to include the appearance in the urine 
of diacetic acid and its derivatives, acetone and )3-oxybutyric acid. Acetone, 
however, being merely a decomposition product of diacetic acid, is relatively 
unimportant ; /5-oxybutyric acid, formerly regarded as the source of diacetic 
acid, is more saturated and less toxic and has been shown by Hurtley to 
be formed out of diacetic acid by the liver, as an attempt at detoxication. 
Diacetic acid is derived from the incomplete oxidation of fats or of the 
fatty acid groups in protein. It is probably always made in small quantities, 
but when there is an abundant consumption of carbohydrate, it is com- 
pletely oxidised. In starvation the store of glycogen is quickly exhausted 
and the body chiefly lives on its fats ; hence ketonuria. Persistent vomiting, 
advanced carcinoma of the digestive tract and rectal “ feeding ” also are 
equivalent to starvation, and will excite ketonuria, though without such 
a degree of acidasmia as to cause toxic symptoms. In conditions where 
the liver is thrown out of gear, such as post-anaesthetic poisoning, ketonuria 
may occur with toxic symptoms, because of the severe disturbance of all 
metabolic processes. But there are other agents at work besides diacetic 
acid which may be responsible for those symptoms. Only in advanced 
diabetes do we find toxic symptoms directly due to diacetic acid. Here 
there may be complete inability to utilise carbohydrates, so that the body 
perforce lives on protein and fats. If these are freely given in the food 
the amount of diacetic acid produced may be very large. But if a diabetic 
be fasted there is a great drop in ketonuria, showing that most of this is 
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exogenous in origin (see Diabetes). The test formerly used for diacetic 
acid was the mahogany red colour given on the addition of ferric chloride. 
This has the disadvantage of being masked if the patient is taking any 
salicyl body. The nitro-prusside test was formerly regarded as showing 
the presence of acetone, but Piper demonstrated that it is really a much 
more sensitive test than ferric chloride for diacetic acid. A crystal of nitro- 
prusside of soda is dissolved in the urine, and then a strong solution of 
ammonia is poured on the top. A ring, the colour of Condy’s fluid, speedily 
develops at the junction of the liquids and spreads upwards. The intensity 
of colour is a rough measure of the degree of ketonuria. The reaction is 
made still more sensitive by previous addition of crystals of ammonium 
sulphate to saturation (Rothera). 

12,— DRUGS WHICH ALTER THE COLOUR OF URINE 

Methylene-blue is used as a colouring matter of sweets and also as an 
ingredient of certain proprietary pills. It is also given for coli infections of 
the urinary tract, gonorrhoea and bilharzia, or less commonly as an analgesic 
in rheumatism, sciatica and migraine. In small quantities it imparts a green 
colour to the urine, when it may be precipitated with the mucin. In larger 
doses it turns the urine blue. It can be recognised by its presence in suspen- 
sion, so that it can be removed by simple filtration. It can be dissolved 
from the filter paper by chloroform, and is turned pink by the addition of 
alkalis. Eosin may be used in sweets and turns the urine a fluorescent pink. 
Prontosil rubrum and pyridium turn the urine a reddish-orange colour, though, 
if the urine is alkaline, this may not appear until it is acidified. Amidopyrine 
(pyramidon) may have a like effect. Rhubarb and senna may turn the urine 
reddish-brown from the chrysophanic acid they contain. The urine turns pink 
on the addition of an alkali. Santonin turns the urine a vivid yellow, which 
becomes rose-pink with alkalis. Carbolic acid may turn the urine greenish- 
black on standing, from the formation of hydroquinone. In carbolic acid 
poisoning the urine withdrawn by a catheter may even be found olive-green 
without exposure to the air. Other drugs, which may have this effect are 
salol, creosote, naphthalene and uva ursi. In chronic carboluria, ochronosis 
may occur as in alkaptonuria. 

Certain drugs can readily be recognised in the urine by some colour 
reaction. Thus, salicylates are excreted as salicyluric acid, which gives a 
violet colour on the addition of ferric chloride. Copaiba, which is precijpi- 
tated by nitric acid, can be distinguished from albumin by the solubility 
of the precipitate in alcohol. On the addition of hydrochloric acid a unne 
containing copaiba turns cloudy, the cloud soon becoming rose pink. Iodides 
in urine give a blue colour with guaiacum, and on the addition of hydro- 
chloric acid impart a violet colour to chloroform shaken up with the urine. 


13.— PYURIA 

Pus may come from the urethra, prostate, bladder or kidney. The 
diagnosis of the source is discussed under septic diseases of the kidney. 
The best test for pus in the urine is the microscope. If the amount of pus 
be considerable it will yield a ropy mass on the addition of liquor potassBS. 
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If o«;onic ether be ehftken with the urine, bubbles of oxygen are evolved. 
With tincture of guaiecum a blue oolour may be given even without the 
addition of oeonic ether. 


14— CHYLURU 

True ohyluria is due to blocking of the thoracic duct, most commonly 
by the Fihria sanguinis hominis, but sometimes the result of inflammatory 
or neopl£^Btic conditions, with consequent rupture of lymphatics of the 
bladder through back pressure. Pat may be found in the urine in the 
lipsemia of diabetes, in growths of the kidney, and after fracture of long 
bones, when fat may be liberated into the circulation. Accidental contamina- 
tion by an oily lubricant for a catheter and fraudulent addition of milk to the 
urine must be excluded. Pseudo -chyluria is due to a lecithin compound of 
globulin, and is sometimes found when there is a great excess of globulin in 
9ie urine. Unlike true fat, this substance is not extracted by taking up 
with ether. 


16.— PNPUMATURIA 

Osier gives the following causes for gas in the urine : (1) Mechanical 
introduction of air in vesical irrigation or pystoscopic examination in the 
knee-elbow position. (2) Infection of the urine as by the Bacillus aerogenes 
oapsulatus. (3) Vesico-enteric fistula. 

16.— CRySTALLINE DEPOSITS IN URINE 

These may he : 

1. Vri£i acidj which is characterised by multiplicity of forms and the 
yellow oolour due to the urinary pigment they absorb. The chief varieties 
found are derived from the barrel and the whetstone types. Thus with a 
small whetstone stuck at either end of a barrel we get the lemon -shaped 
crystal. If the whetstones at the end of the barrel are larger, we obtain the 

bicycle-handle ’’ crystal. A very characteristic form is that derived from 
two whetstones with their broader ends apposed. The rosette crystal is 
a group of whetstones joined by their bases. The factors in the excretion 
of uric acid are considered under renal calculi ; the chief factors in the deposit 
of uric acid crystals as such are high acidity, high percentage of uric acid, 
and poverty in mineral salts. The first two are the most important, especially 
the first. Deposits of urates are usually amorphous, but ammonium biurate 
may crystallise out as spheres with projecting spines. 

2. Oxalate af lime is found in the urine, usually as small regular tetra- 
hedra, which under the microscope appear as envelope crystals. They 
may arise (a) from ingested oxalates. Bhubarb, spinach, asparagus and 
sorrel are the foods most nkely to produce oxaluria sufficient to excite 
s3rmptomB, for each contain more than 2 g. of oxalic acid per kilogram, 
though many other articles of diet contain some oxalates. Some individuals 
seem sensitive to strawberries which, however, only contain 0-06 g. per 
kilogram- (&) In either achlorhydria pr hyperchlorhydria ; the former per- 
mitting fermentation of carbohydrates, the latter promoting absorption of 
oxalic acid, (c) In crises in neurasthenics, with irritability, lassitude and 
neuralgic pains, without discoverable cause. 
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Oxalaria may cauBe smarting on miotuiition and may excite both albumi- 
nuria and hsematuxia. Its importance as a starting-point for renal calculi is 
considered later. Paralytic distension of the bowel has also been described 
in oxaluric crises. 

3. Phosphates , — See Characters oi Normal Urine (p. 1283). 

4. Oystin is an amino-acid containing sulphur, and is contained in many 
proteins, being especially abundant in hair. Its presence in more than 
minute traces in the urine appears to be due to an inborn error of meta- 
bolism, affecting only the endogenous protein, since it is not increased by the 
administration of cystin by the mouth (Garrod). It is deposited as hexa- 
gonal plates, and is often accompanied by a variable amount of diamines, 
such as putrescin and cadaverin, pointing again to an incomplete breakdown 
of the tissue proteins. If the urine becomes infected, these cystin crystals 
may aggregate to form a calculus. 

5. Tyrosin rarely appears in the urine as sheaves of fine glistening cry- 
stals. It is then generally accompanied by Leitoin, which does not appear 
until tlio urine is concentrated by evaporation, when it forms spheres with 
concentric rings. The presence of these substances is sometimes regarded as 
pathognomonic of acute yellow atrophy of the liver, but they are occasionally 
seen in other severe disintegrations of the liver, such as cirrhosis. 


17.— OWANISEI) DEPOSITS 

of red blood corpuscles, pus, epithelium, casts and spermatozoa do not call 
for detailed description here. The first two have already been referred to. 
For Epithelium and Oasts see sections on Infiammatory Diseases of the 
Kidney. 

W. Langdon-Beown. 
Geoffrey Evans. 


emeULATOBY DISTURBANCES 

1 . Active congestion . — There is no distinction to be drawn between actiA'c 
congestion of the kidney and the early stage of acute nephritis. 

2. Passive congestion . — Anything which raises the pressure in the renal 
vein must produce a passive congestion of the kidney. Failing compensation 
in valvular disease of the heart is the commonest cause of this ; but it may 
also be brought about by respiratory diseases or by pressure on the renal 
vein by abdominal tumours or ascites. A transient congestion may result 
from an epileptic fit. 

The cardiac kidney, as it is called, is the most typical example of passive 
congestion. The organ is firm and dark in colour, especially the pyramids. 
The capsule strips normally. The stellate veins are engorged. The kidney 
may drip with blood on section, and if placed in a dish after section soon 
exudes edematous fiuid. 

The urine is scanty, high-coloured and of high specific gravity. Unlike 
the urine of chronic nephritis it is loaded with urates. It contains a variable 
amount of albumin and hyaline oasts, with a few j^ed blood corpuscles, if 
the congestion is at all considerable. Benal inadequacy does not reach 
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the high grade seen in true nephritis, nor is death from uriemia likely. The 
prognosis and treatment are those of the cardiac condition causing it. 
Stimulating diuretics are of much more service than in nephritis, since there 
is no primary disease of the secreting structures. 

3. Infarction. — This, which is a common complication of infective 
endocarditis, may take two forms — (a) Multiple minute hsamorrhagic infarcts, 
producing the “ flea-bitten ” kidney, which may lead to foci of embolic 
nephritis with fibrinous exudate and leucocytic infiltration. (6) Larger 
ansemic infarcts, “ map-like ” areas of coagulation necrosis, roughly wedge- 
shaped, but with irregular edges and with the base reaching the surface 
of the organ. Their formation may cause a sudden pain in the loins, if 
they are large. Either of these conditions will cause both albuminuria and 
haematufia. 

4. Thrombosis of the renal vein . — This is rare, and is usually significant 
of a terminal infection, as in a marasmic infant. In thrombosis of the 
inferior vena cava the process may reach as liigh as and spread into the 
renal vein. This would produce the same effects as the cardiac kidney, but 
in a much more intense form. 


BRIGHT’S DISEASE 

Bright described an acute inflammation of the kidney accompanied by 
dropsy and albuminuria, and a chronic form in which dropsy is absent. 
There has been much controversy as to what should be included in the 
category of “ Bright’s disease,” but there is no doubt as to its essential 
features. It is a bilateral, non-suppurative affection of the kidneys, accom- 
panied by albuminuria and cylindruria. Except in nephrosis, there is gener- 
ally hiumaturia in the acute or active stages ; oedema and effusion in the 
serous sacs are commonly present. The renal lesion is diffuse in acute and 
chronic ne]jhritis, but in “ chronic interstitial nephritis ” it is chiefly localised 
in wedge-shaped areas, separated by renal tissue which remains relatively 
normal. The actual lesion in all forms of nephritis is obviously inflammatory, 
as shown by proliferation of cells, particularly the cells of Bowman’s capsule, 
the layers of which become adherent while the multiplication of their cells 
leads to crescent formation. There is also small-cell infiltration and oedema of 
the interstitial tissue of varying degree. Accompanying these inflammatory 
changes are degenerative changes, chiefly evident in the renal tubules, namely, 
cloudy swelling, fatty, hyaline and other forms of cellular degeneration, and 
necrosis. In some forms of Bright’s disease the inflammatory changes pre- 
dominate ; in others the degenerative. In one uncommon form the de- 
generative changes are so marked a feature of the histological picture, while 
the changes which are without doubt inflammatory are so slight or even absent, 
that this form is called Nephrosis in contradistinction to Nephritis. 

There are other affections of the kidney, such as toxsemic kidney, hyper- 
pietic kidney (benign nephrosclerosis) and senile or atheromatous kidney, 
which would be better separated from the category of Bright’s disease, 
because in them the disease of the renal parenchyma is neither the first 
established nor the primary condition of disease. It is, indeed, but part 
of a widely distributed pathological change in other organs of the body. 
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They are, however, included in the present classification and description of 
Bright’s disease, because there are intermediate forms which link them to 
Bright’s disease, and because in some cases they develop into Bright’s 
disease. 

There is so much overlapping of the various types of Bright’s disease 
that more is lost than gained by pressing distinctions in detail. Volhard, 
Van Slyke and others recognise three types of Bright’s disease which are 
essentially different in their genesis and pathological nature, namely (1) the 
haemorrhagic or glomerular, marked primarily by glomerular inflammation, 
with haematuria and usually diminished renal function (even in the acute 
stage) ; (2) the sclerotic disease, marked primarily by pathological changes 
in the small arteries of the kidneys (and usually other organs), with hyper- 
tension as the first sign, and diminished renal function only as a terminal 
phenomenon ; and (3) the degenerative disease or diseases, called nephrosis, 
marked primarily by degenerative changes in the kidneys, without hyper- 
tension or haematuria. This classification has long been the accepted 
basis for the description of Bright’s disease, and in our opinion it best har- 
monises the anatomical, pathological and clinical phenomena. 

I. Degenebative Forms : 

(A) ToxcBmic kidney. 

(B) Nephrosis. 

IT. Inflammatory Forms. 

(A) Glomerulo-tyhular nephritis. (Diffuse nephritis). 1. Acute 

nephritis. 2. Chronic nephritis : (a) secondary type ; 

(b) primary type. 

(B) Entholic focal nephritis set up in infective endocarditis. 

III. Vascular Group. 

(A) Chronic interstitial nephritis, including malignant nephro- 
sclerosis. 

(B) Hyperpietic kidney (benign nephrosclerosis). 

(C) Senile or atheromatous kidney. 


TOXiEMIC KIDNEY 

Definition. — Certain toxic substances may excite degenerative rather 
than inflammatory lesions in the kidneys, which are nevertheless capable of 
complete recovery. Characteristically, as in febrile albuminuria, the affection 
of the kidneys is dependent, both for its inception and persistence, on some 
other disease, and, generally speaking, its intensity varies with the severity 
of the primary disease. In its onset, intensity, course and termination, it 
simply reflects the toxsemia which causes it. 

.etiology. — The commonest cause is bacterial toxaemia. As fever in 
itself does not necessarily cause albuminuria, all the so-called “ febrile 
albuminurias ” should be referred to this group. Thus the acute specific 
fevers — pneumonia, typhoid fever, diphtheria, small-pox, tonsillitis and 
scarlet fever (notwithstanding the fact that the two last often cause a true 
nephritis) — are common causes of the slighter degrees of toxsemic kidney. 
More potent are exogenous and endogenous poisons. Mercurial salts, arsenic, 
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phosphorus and cantharides are important causes clinically, while uranium 
and bichromate salts are frecmently used in the experimental production of 
the condition. Jaundice and the ketosis of diabetes mellitus are not un- 
common causes. The toxeemias of pregnancy belong to this group, but in 
their tendency in some cases to develop into chronic nephritis and their 
frequent association with a raised blood pressure and visual disturbance, 
these cases differ from other members of the group. 

Pathology. — The post-mortem appearances are not distinctive. The 
cardio-vascular system is normal. The kidneys are pale and likely to be 
increased in size and weight. On section the cut surface of the cortex is 
pale in contrast to the congested pyramids : it is increased in thickness 
and its structure is blurred. On microscopical examination the parenchyma 
shows /degenerative changes, particularly affecting the convoluted tubules. 
Apart from the presence of some swelling of the glomerular tufts, and the 
presence of an albuminous exudate in the intercapsular space, the glomeruli 
show little damage. The absence of tissue reaction that is undoubtedly 
inflammatory and the presence of tissue changes that are certainly degenera- 
tive are the distinctive features of the histological jiicture. Similar changes 
are to be found in other organs of the body, and especially in the liver, which 
may show various degrees of damage, namely, cloudy swelling, fatty degenera- 
tion and focal or diffuse necrosis. « 

Symptoms. — When due to bacterial toxjemia the condition does not give 
rise to symptoms. It is recognised by the presence of a trace or cloud of 
albumin in the urine on boiling, and by the presence, in the centrifugalised 
deposit, of granular, hyaline and epithelial casts. In addition, there may be 
a few white blood corpuscles ; when red blood corpsucles are present, or when 
there is frank haematuria, the differential diagnosis from an acute nephritis 
cannot be made with certainty. In the severer types with insidious onset, 
as in mercurial poisoning or in the toxaemia of pregnancy, the first symptom 
is often malaise, disturbance of digestion and constipation, accompanied by 
albuminuria and oliguria. Headache is a prominent symptom, and is often 
persistent. In the toxaemia of pregnancy a rising blood pressure or oedema 
may be the initial sign ; the oedema is either general or it appears first in the 
lower extremities, as in cardiac oedema. Eye symptoms are important ; there 
may be dimness of vision and flashes of light before the eyes, or rarely sudden 
blindness. On examination of the fundus oculi the disc may appear normal, 
or there may be oedema of the disc or partial detachment of the retina. The 
vessels are normal and heemorrhages are rare. These symptoms may be 
followed by fits (hypertensive crises), but sometimes the fits occur without 
previous warning. In general, the symptoms of a fully developed case are 
clinically indistinguishable from those occurring in the uraemia of true 
nephritis. The urine contains up to 3 or even 4 per cent, protein. Hyaline, 
granular and epithelial casts may be present, and may be very numerous ; 
white blood corpuscles may be present, though few in number. In severe 
cases, the urine contains blood-cell casts, the result of capillary thrombosis 
and extravasation of blood. 

Diagnosis. — The diagnosis depends on the recognition of the signs and 
symptoms of kidney disease in a patient affected by one of the known causes 
of toXSsmic kidney, and on certain biochemical tests by which a true nephritis 
can be reasonably excluded. In milder cases, the possibility of the symptoms 
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being due to heart failure must be excluded. Complete recovery ie in favour 
of the diagnosia of toxaemic kidney. Exacerbation of a chronic nephritis 
can be recognised by a history of previous nephritis and the presence of 
definite cardiac hypertrophy and arterial changes. The difficulties are some- 
times considerable, however, since a marked rise of blood pressure may occur 
in a toxaemic kidney, while advanced degrees of chronic nephritis may occur 
without cardiac hypertrophy, increased blood pressure or clinical evidence 
of arterial disease. The blood urea is normal in the toxaemic kidney ; whereas 
in chronic nephritis the blood urea tends to rise, and may reach 300 mgm. 
or even more. In the toxaemia of pregnancy, the appearance of albuminuria 
in the early months of pregnancy is in favour of the condition being one of 
chronic nephritis, whereas the albuminuria due to toxaemia generally makes 
its first appearance in the later mouths. 

Prognosis. — The importance of recognising the toxaemic kidney is that 
both the immediate and ultimate outlook are better than in nephritis of 
apparently equal severity. The prognosis in the single case depends on the 
nature of the cause, the degree of its severity, and the possibility of its early 
and complete removal. Recovery, when it occurs, is complete, but in the 
severe oases chronic nephritis may supervene. 

Treatment. — If not already in bed on account of the condition responsible 
for the toxaemic kidney, the patient should be immediately confined to bed. 
Treatment is directed towards eliminating the toxins and resting the kidneys. 
Barley water and milk and soda should be given. An easy but not loose 
evacuation of the bowels must be secured daily by the use of magnesium 
sulphate, jalap, senna, or compound liquorice powder. A simple diuretic and 
diaphoretic mixture, such as potassium citrate grs. 15, liq. ammon. acetatis 
min. 60, sp. astheris nitrosi min. 15, aq. chloroformi ad J oz., is given in 
water every four or six hours. The intake of solids is limited. At Ike same 
time, since there is no retention of urea in the blood, it is Unnecessary strictly 
to limit the intake of protein . Soups, meat extractives and condiments are 
to be withheld. The action of the skin may be stimulated with hot packs 
or hot baths. The fits are best treated by venesection. The above outline 
of treatment is for the severer cases ; for the febrile albuminurias, special 
treatment for the renal condition is not required . 


NEPHROSIS - 

This form of Bright’s disease is characterised by oedema, marked albumin- 
uria, and two characteristic changes in the blood, namely, a fall in the plasma 
albumin and increase of cholesterol. It is distinguished from the glomerulo- 
tubular type of acute nephritis by the absence of haematuria, cylindruria, 
hypertension and urea retention, and also by the fact that anasmia is less 
oRen present in nephrosis or, if present, tends to develop only at a late 
stage. 

iStiology. — In most cases no eetiological factor is established, and the 
first evidence is the onset of oedema without previous illness. In the remainder 
the best established cause is syphilis. Tuberculosis and osteo-myelitis may 
be astiological factors. There may be a recent history of chill, of upper 
respiratory tract catarrh, dr of gastro-entetitiSi It may ie that streptococcal 
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infection, more especially of the upper respiratory tract, is a cause of the 
complaint. 

Pathology. — The condition of the kidney is that of toxsemic kidney in 
a more severe form, the fatty changes in the tubules being very marked. 

Symptoms. — The disease is generally first recognised by the gradual or 
rapid onset of oedema, which gradually increases and tends to become massive. 
The oedema may be generalised, affecting the scalp, hands, trunk tind legs.l 
It is often first noticed as puEhness of the eyelids, or it may first appear as a 
swelling of the feet and ankles extending up the legs. The patient may feel 
quite well apart from the disability caused by oedema. On the other hand 
there is more usually complaint of malaise and fatigue, loss of appetite 
and nausea, and sometimes of epigastric pain. There may be cough 
and slight shoilness of breath due to slight bronchial catarrh, oedema of the 
lungs or hydrothorax. Swelling of the abdomen may be the result of oedema 
of the abdominal wall or ascites. The face is pale and the eyelids and cheeks 
are puffy, but the mucous membranes are of a good colour, and the blood 
count is normal. f The urine is reduced in quantity, its specific gravity is normal 
or raised, it contains a large amount of albumin, often amounting to 0-5 or 
even 1 per cent., and readings of 4 per cent, or even more have been recorded. 
The urinary deposit contains but a slight excess of cells and few or no casts. 
Red blood corpuscles are generally absent. The heart and blood pressure are 
normal, but a pericardial effusion may develop. There is no retinitis and no 
urea retention. Characteristic changes are found in the blood. The plasma 
albumin falls more considerably in nephrosis than in other forms of Bright’s 
disease. The normal figures are plasma albumin 4-1 g. per cent., globulin 
2-6 g. per cent., total protein 6-7 g. per cent., which gives an albumin-globulin 
ratio of 1-6 to 1. In nephrosis, plasma albumin may be 2 to 1 g. per cent., 
globulin 2-6 to 3 g. per cent., so that albumin-globulin ratio varies between 1:1 
and 1:3. The blood cholesterol is raised to 300-800 mgm. per cent, (normal 
130-200 mgm. per cent.). 

Course. — The disease pursues a chronic course. In the first stage there 
is a gradual increase of symptoms. When the disease is fully developed it 
may remain more or less stationary for a number of months, at any time 
during which there may be some exacerbation or remission of symptoms. 
During an exacerbation the symptoms increase and convulsions may occur. 
After remaining stationary for some time, even up to 6 or 12 months, there 
may be a gradual remission of symptoms, and then complete recovery. In 
other cases an intercurrent infection, such as pneumococcal peritonitis, 
broncho-pneumonia, or erysipelas, is responsible for a fatal termination. Or 
the clinical picture of the disease may gradually take the form of chronic 
nephritis, in which case the oedema tends to become less, lethargy and fatigue 
increase, anaemia develoj^, the blood pressure gradually rises, cardiac hyper- 
trophy follows, and death results from uraemia. 

Diagnosis. — The differential diagnosis from nephritis is made on the 
absence of hypertension and haematuria, and the presence of a normal or low 
blood urea. The fall in plasma albumin and the rise in blood cholesterol are 
both greater in nephrosis than in nephritis. In nephrosis, cylindruria is 
relatively slight or absent, and ansemia is uncommon. The differential diag- 
nosis from amyloid kidney may not be possible during life. The presence of 
splenomegaly, ansemia, and especially a chronic infection, such as chronic 
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osteo-lnyclitis (a potent cause of amyloid disease), would be in favour of the 
diagnosis of amyloid change. 

Prognosis. — The importance of the recognition of nephrosis depends 
largely on the fact that complete recovery may occur even after the disease 
has been present for many months. 

Treatment. — The possibility of a toxic cause, particularly syphilis, and 
to a slight extent bacterial or other toxsemia, should be borne in mind. 
Syphilitic cases may respond to specific treatment, which, however, must be 
prescribed wdth caution. Obvious sources of sepsis should be removed 
wherever possible. During the first stage of the disease, and indeed as long 
as there is good hope of recovery, the patient should bo kept in bed and 
nursed between blankets. Fluid intake is limited to that short of causing 
thirst. During the early stage, when there may be some doubt as to the 
differential diagnosis from subacute nephritis, the patient should be put on 
a diet of low protein and salt content. When the diagnosis is established, 
and the low plasma protein confirmed, adequate protein is given to maintain 
nitrogen equilibrium. This means something more than 1 gr. per kilo of body 
weight per diem : in some cases a high protein intake seems to be beneficial, 
though this treatment has not fulfilled the expectations originally formed. 
It is not usual now to order a completely salt-free diet, though it is advisable 
not to permit the addition of salt at the table. If the blood cholesterol is 
high, the intake of fat should be restricted. The bowels are regulated with 
magnesium sulphate or some other bland laxative, such as senna pods or 
compound liquorice powder. Constipation and loose stools are both to be 
avoided. In some cases the administration of potassium salts is effective in 
producing diuresis and reducing the oedema, but must be given very cautiously 
to avoid depressing the heart. The maximum dose given is 120 grs. daily of 
a mixture containing equal parts of potassium bicarbonate and potassium 
citrate. Perhaps the best diuretic in such cases is urea by the mouth in doses 
of 30 to 60 grs, three times a day ; considerably larger doses are sometimes 
given, but in that case the blood urea should be watched. Thyroid has been 
advocated by some observers. It acts presumably by raising the basal meta- 
bolic rate, which is often low in nephrosis. When other means have failed and 
considerable oedema persists, decapsulation should be seriously considered. It 
is quite often temporarily or even permanently effective in curing, or at least 
greatly reducing, the oedema. It has not, in our experience, affected the 
albuminuria so dramatically as it may the oedema, but on occasion it has 
seemed to determine a favourable turn in the course of the disease. Oppor- 
tunities for symptomatic treatment should be looked for, such as the treat- 
ment of anaemia with iron, or some slight degree of heart failure with digitalis, 
or the control of sleeplessness, loss of appetite and dyspepsia, depression and 
nervous agitation. 


ACUTE NEPHRITIS 

The classical form of acute nephritis is haematogenous in origin and essenti- 
ally glomerulo-tubular in distribution. Such a definition would exclude 
an ascending infection of the tubules from the pelvis of the kidney, such as 
occurs in pyelonephritis. It would also exclude the embolic nephritis of 
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infective endocarditis, where inflamatmory foci are set up in the kidney as 
the result of septic emboli reaching it from the heart. These produce marked 
fibrinous exudation and infiltration with leucocytes ; but only some capillaries 
in some of the glomeruli are afiected. 

iEtiology. — Acute nephritis was formerly not a common disease. 
Herringham found, at St. Bartholomew's Hospital, where the average number I 
of medical oases is 7000 a year, that there were, in a period of 9 years, onlyl 
166 cases, 120 being in males. On the other hand, a large number of cases ' 
occurred in the epidemic of acute nephritis in the War of 1914-1918, 1500 
being recorded in Flanders alone during 1915. Since the War of 1914-1918 
it would appear to have become more frequent. 

The causes usually given for acute nephritis arc as follows : 

1. Aoutb Spboifio Fevers. — Scarlatina is undoubtedly the commonest 
specific fever to produce it. Ghiodall found nephritis in 8-4 per cent, of all 
oases of scarlatina. Nephritis is an occasional complication of typhus, small- 
pox, chicken-pox and mumps. Syphilis, malaria and yellow fever may also 
cause it. Many cases of nephritis are preceded by tonsillitis, or otitis media, 
and it is probable that the throat is often the door of entry for the infection. 

2. Diseases of the Eespiratory Tract. — It may also occur as a com- 
plication of other acute infections of the respiratory tract. The conynonest 
bacterial agent is the streptococcus. 

3. Diseases of the Skin. — The frequency with which acute nephritis 
may follow burns or extensive skin diseases is interesting, in view of the 
physiological connection between the kidney and the skin. It is a not 
infrequent complication of erysipelas, impetigo, boils, pemphigus and derma- 
titis. It must be remembered, also, that children who have been burnt are 
very liable to develop true scarlatina as well as a mere septic rash, and that 
streptococcal infection may be the responsible agent. 

4. Diseases of Other Systems. — ^Acute nephritis may also be a complica- 
tion of acute infections of other systems. Purpura, which is probably toxic 
in origin, may be accompanied by a true nephritis. 

5. Epidemic Type. — In the American Civil War and in the War of 
1914-1918 acute nephritis occurred as a primary disease in an epidemic form, 
characterised by dyspnoea at the onset, and in general by a benign course. 
In the fatal cases, inflammatory and thrombotic lesions were found in the 
lungs and spleen. 

It is a very common idea that cold or chill is a cause of acute nephritis. 
The statistics of the army epidemic go far to disprove this. For, during the 
first winter, when there was much wet weather, and the men were much 
exposed, cases were few and far between, and not until the weather was 
better did the disease assume epidemic proportions. On the other hand, 
a patient who has nephritis is more susceptible to cold, which may provoke 
an exacerbation. Where exposure seems to be responsible for acute nephritis, 
examination will generally reveal some definite evidence of an old-standing 
lesion of the kidneys. Conformably with that, after the first winter of the 
war, there was an agreement between the incidence of nephritis in the army 
and low temperature. 

Pathology. — The kidney is swollen, with occasional punctiform hssmor- 
ihages over a pale, greyish surface. The cortex is increased and, on section, 
its pallor contrasts with the deep red medullary cones. Microscopically, the 
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glomeruli are swollen, becoming pear-shaped and protruding into the first 
part of the convoluted tubules, with Bowman’s capsule tightly stretched over 
them. In these glomeruli the nuclei are less distinct, and the capillaries 
show fatty changes in their walls. The capillary loops become filled with 
exudate and empty of red blood corpuscles; their lumina contain a fine 
network of coagulated substance and leucocylcs. There is proliferation of 
the endothelial cells, and mitotic figures are not infrequent. A serous exudate 
and a varying number of red and white blood corpuscles may be extra vasated 
between the layers of Bowman’s capsule. The convoluted tubules have 
their lumen blocked either by the swelling of their epithelium or by debris, 
casts and blood. The interstitial tissue is swollen and cedematous, with 
hesmorrhages here and there, and Sometimes lymphocytic infiltration. The 
arteries of the kidney show little alteration except that some of the afferent 
arterioles share in the glomerular changes. 

Symptoms. — The onset is usually acute, though occasionally it may be 
rather insidious. In the latter instance the patient may complain of bilious- 
ness, nausea, vomiting and abdominal pain, with headache and sometimes 
diarrhoea before the onset of renal symptoms. In the cases with acute 
onset, he may have more or less severe pain in the back, and oedema soon 
develops. It usually starts in the face ; the legs and scrotum are generally 
involved next, and the swelling soon spreads all over the body. Occasionally 
ibe dropsy is curiously localised and fugitive. Though dyspnoea is not 
regarded as a common feature of acute nephritis apart from uraemia or 
cardiac failure, in the army epidemic it was almost invariable at the onset. 
As a rule, shortness of breath started at the same time as the dropsy, but did 
not last so long, having ceased at the end of 2 or 3 days. There is 
usually only slight fever, though occasionally a temperature of 102° or 103° 
may be reached. Some irregularity of temperature, however, is common in 
the first week or 10 days. The pulse may be raised in tension and the blood 
pressure is generally raised. Occasionally the serum is milky, as was pointed 
out by Bright. The skin may be dry and itching, with occasionally a papular 
or er^hematouB eruption. Retinal ha3morrhages rarely occur. 

The urine is greatly reduced in volume, and may be entirely suppressed. 
Eight to 12 ounces would be an ordinary figure. It is dark in colour and 
usually contains obvious blood. This may render the urine as dark as 
porter, but it may be bright red or merely smoky. Sometimes the blood 
forms a flocculent, reddish-brown precipitate. The urine is usually loaded 
with albumin, and casts will be found on microscopical examination. At 
first blood casta and epithelial casts will alone be found ; but, at a later stage, 
granular and hyaline oasts will appear. Fatty oasts are not found in the 
first attack of acute nephritis. Their presence suggests a recrudescence of a 
chronic disease. Isolated renal cells, transitional epithelium and squamous 
cells from the lower urinary tract are also commonly found. Mioro-organisma 
are not usually observed, and their presence in any number would suggest 
that the case is more probably one of pyelonephritis. A sudden rise in the 
secretion of water after a few days is usually a sign of definite improve- 
ment. 

The sedimentation rate is raised in acute nephritis, and, in favourable 
oases* its fall is closely related to the reduction in hesmaturia, but when there 
is Continued activity of the diaease-proceSs a raised sedimentation rate is the 
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rule (Oakley). In the presence of nephritic cedema the sedimentation rate is 
very high in contrast to the low rate of cardiac oedema. This is due to the 
alteration in plasma proteins in the former condition, and especially to the 
increase in plasma fibrinogen. 

Complications may be due to three main causes. 

1. Renal failure, i.e. uraemia may develop. Some slight uraemic symptoms 
are common in acute nephritis, such as headache, dizziness, nausea and 
vomiting. But any of the forms of uraemia described later may assert 
themselves. Convulsions are the most common of the severe symptoms,' 
but are not as grave in significance as in chronic nephritis. If treated 
promptly, recovery may follow. 

, 2. Extension of the oedema. — Water-logging of the lungs may occur, 
producing serious dyspncna ; but this is sometimes chiefly due to cardiac 
failure. In any case it is serious. A milder degree of bronchial catarrh is 
quite common. A rare but very dangerous compHcation is oedema of the 
glottis, which calls for prompt treatment. 

3. Secondary infections . — The subjects of nephritis are always liable to 
secondary infection, and these are particularly apt to afiect the serous mem- 
branes ; therefore pleurisy, pericarditis, and peritonitis are not uncommon 
complications. The last two are very dangerous. 

Sequels : If complete resolution does not occur, the patient will develop 
chronic nephritis of the secondary type (see p. 1309). 

Diagnosis. — The combination of dropsy, albuminuria, heematuria, casts 
and scanty urine usually makes the diagnosis quite easy. The differential 
diagnosis of acute nephritis from an exacerbation of chronic nephritis may be 
difficult. Definite evidence of cardiac hypertrophy and arterial changes 
would be in favour of the latter. The presence of granular casts at the outset, 
or of fatty casts at any time, is suggestive of chronic disease. An infarct in 
the kidney which causes a pain in the back and h&ematuria may simulate 
nephritis, but general dropsy is not likely to occur, nor are casts present in 
the early stages. Great reduction in the volume of urine is not usual. It 
must be remembered, however, that infarcts may start foci of nephritis. 
Signs of septic endocarditis would suggest infarction. In chronic interstitial 
cfiaraGcritis there may be a smart hasmorrhage, but the abundant urine of low 
In the fauravity and the cardio-vascular signs would lead to a correct diagnosis, 
lungs and spleaemorrhage in the early stage of new-growth of the kidney is so 
It is a very crofusion with acute nephritis is not Ukely to occur. Moreover, 
The statistics of the'puld not bo found, though a large blood cast from the 
first winter, when th is a very characteristic feature. Pyelitis may give rise to 
exposed, cases were fe^ere may be small heemorrhages, especially at the begin- 
better did the disease micro-organisms in a catheter specimen and abundant 
a patient who has neph]*' only a haze of albumin, in the absence of casts, will 
an exacerbation. Wher-agnosis clear. Moreover, general dropsy does not occur 
examination will gene^ets up severe nephritis as a sequel. In any case of haema- 
lesion of the kidne when it is associated with profound constitutional disturb - 
war, there was an jfight, tachycardia, continued fever and peripheral neuritis, 
and low temperatui peri-arteritis nodosa must be considered (q.v.). Lastly, in 
Pathology. — Thcularly streptococcal and complicating an ascending infection 
^ages over a pale, guct, the possibility of acute interstitial nephritis should be 
its paUor contrasts wibe diagnosis will be suggested by the presence of albumin- 
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una and oliguria, or by symptoms of ursemia complicating septicBBmia. The 
diagnosis is usually made post mortem. 

Prognosis. — The prognosis naturally depends on the severity of the 
disease. It is better in those cases where there is a discoverable cause, an 
acute onset, and where the patient comes under treatment promptly. Re- 
covery is usually slow, and the criterion of the cessation of the acute stage 
is the disappearance of red blood corpuscles from the urine. 

Yolhard distinguished a separate form of acute nephritis under the name 
of acute focal nephritis. Its onset is sudden, and recovery is the rule. It is 
recognised clinically by the presence of hasmaturia and albuminuria without 
oedema, hypertension or urea retention. There is little constitutional dis- 
turbance. It is more frequent in children than in adults, and it is said to 
occur in epidemics. Its aetiology is the same as that of acute diffuse nephritis. 
It is doubtful if it can be regarded as a distinct clinical entity, but we recognise 
it to this extent that acute nephritis having these clinical features carries with 
it a good prognosis, and recovery is to be anticipated in 2 to 4 months. 
Mild cases recover sooner. When in addition to the above clinical picture 
there is added hypertension, urea retention, moderate albuminuria and some 
degree of anaemia, the course of the disease is likely to be longer, and 12 
months’ duration with complete recovery is not uncommon. We have experi- 
ence, too, of complete recovery after an illness of 2 years’ duration in severe 
cases of the above type. When in addition to the above there is considerable 
cedema and massive albuminuria with hacmaturia, and with or without hyper- 
tension, the ultimate outcome of the disease cannot be foretold, but in general 
terms a somewhat better prognosis should be given in acute and subacute 
nephritis than the present condition of the patient seems to justify, especially 
for the reason that it encourages persistence with treatment. The disease 
is rarely fatal in the acute stage. In the subacute stage, namely, after the 
first 3 weeks of illness, it may enter a stationary phase, or become slightly 
progressive. The patient may die from urtemia, secondary infections or 
extension of the oedema to vital structures. The longer the duration of the 
heematuria, even if it be a microscopic hjematuria, the more likely is there 
to be some permanent damage to the kidney, and the development of chronic 
nephritis. 

Treatment, — (a) Pkophylactic. — The best prophylactic measure is 
prompt and efficient treatment of any infective process liable to set up 
nephritis. There is evidence to show that the routine administration of 
alkalis in scarlet fever diminishes the incidence of acute nephritis. The 
enucleation of obviously infected tonsils, especially when an attack of tonsil- 
litis has been accompanied by albuminuria and eyfindruria, is advisable. The 
early administration of scarlatina antitoxin serum in a severe case of scarlet 
fever is prophylactic treatment of nephritis complicating this disease. 

(6) Curative. — The indications are to remove, if possible, the miorobic 
or toxic cause at work and to ensure such physiological rest for the kidney 
as is practicable ; to promote elimination of nitrogenous and saline waste 
by other channels ; to treat complications as they may arise and to correct 
the resulting ansemia. In this way much may be done to steer the patient 
towards recovery, although we can do little to control the course of the 
inflammatory process. The patient is naturally kept recumbent in bed. 
To counteract the congestive effects of gravity, it is well to move him from 
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side to side, and occasionally to put him on to his chest. He should be 
clad in a flannel nightgown, and be placed between blankets to guard against 
chills and to encourage free action of the skin. The room should be warm 
and well ventilated. If suppression of urine threatens, dry cups or poultices 
should be applied over the loins. This measure is sometimes successfully 
adopted to diminish haamaturia. / 

Diet . — In acute nephritis, the danger of overloading the inflamed kidneyl 
with nitrogenous substances is hardly sufliciently recognised ; whilst in\ 
chronic nephritis the dietetic restrictions are apt to be too severe. The 
dictum that “ in acute affections we concentrate our attention on the diseased 
organ, whilst in chronic cases we keep the general condition of the patient 
more in view,’’ applies particularly to the treatment of nephritis. Nitrogen 
retention is common and a source of danger, so that the free administration 
of milk usually recommended is open to objection, since cow’s milk contains 
4 per cent, of protein, which equals 0*56 per cent, of nitrogen. It will do 
little harm to deprive the patient of nitrogen for a time, and von Noorden 
advises restriction of the diet at the outset to fruit juice, water and sugar. 
Where there is no nausea, toffee is allowed, which, being composed of butter 
and sugar, throws no work upon the kidney. It is generally appreciated 
by children and allays hunger. Barley water, with a little milk added, may 
also be given, and as the patient improves the proportion of milk^may be 
increased. It is quite unnecessary to give anything else for a few days, 
and the relatives’ fear of starvation may be allayed by explaining the rationale 
of the treatment. The excretion of nitrogen is reduced to its lowest level 
by giving a diet of fats and carbohydrates, when it may fall below that 
of a fasting person, as was shown by Folin ; but excess of fat is inadvisable 
for reasons given under chronic nephritis. It is well to restrict or withhold 
table salt and substitute a mixture of formates, citrates and phosphates, such 
as ruthmol. The fluid intake and urine output should be measured, and a 
written record kept of total quantity of fluid taken in and excreted every 
24 hours. The patient should not be allowed to be thirsty, but generally 
spealdng the amount of fluid allowed in the day should not exceed 3 pints 
for an adult or 30 oz. for a child of 12. There may be a sudden diuresis after 
some days, and it is a sign of recovery. It is sometimes termed a “ critical 
diuresis,” and after its occurrence the quantity of water and milk taken may 
be increased. A drink prepared by adding 1 pint of boiling water to 60 grains 
of potassium acid tartrate, half a lemon, and some sugar, stirred occasionally 
until cold and then strained, may be allowed throughout in moderate quanti- 
ties. The citric acid and the tartrate become bicarbonates in the blood and 
may render the urine less irritating by making it less acid ; apparently it is 
not as easy to render urine alkaline in a severe case of acute nephritis as it is 
in the normal individuals Beef-tea, broth and meat juices are all to be con- 
demned as imposing work on the kidney with very little corresponding 
nutritive advantage. 

General Treatment. — The bowels are kept open by a daily laxative 
such as pulv. jalapsB co., magnesium sulphate or sodium sulphate, or a pre- 
paration of casoara. It is important to secure an adequate and easy evacua- 
tion of the bowels, but loose stools should be avoided. Occasional constipa- 
tion is better treated with an enema than by a large dose of laxative. The 
function of the skin is promoted, and protection from chill is secured by 
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keeping the room warm and well aired. The patient is nursed between 
blankets, and wears a flannel nightgown or a vest, preferably with long 
sleeves, under the night attire to which he is accustomed. By this means 
the skin is kept warm and at an even temperature. In addition, the patient 
should be sponged with hot water followed by friction with warm dry towels. 
More drastic measures are seldom called for in acute nephritis unless ureemia is 
impending, when the hot-air bath may be of service. 

In the acute stage stimulating diuretics are contra-indicated. Saline 
diuretics, such as potassium citrate, may be given. In so far as saline 
diuretics, such as potassium citrate, produces diuresis, they do it by raising 
the osmotic pressure of the blood, and thus drawing water from the oedcmatous 
tissues. The following prescription is mildly diaphoretic and diuretic : 

Pot. cit., grs. 15. 

Liq. ammon. acetatis, min. 60. 

Sp. aeth. nitr., min. 15. 

Aq. camph. ad fl. oz. 1. To be taken every 6 hours. 

The addition of 5 minims of tincture of digitalis is advisable if the heart’s 
action becomes weak. 

Tkeatment op Complications. — ^For the treatment of renal failure, see 
IJreBmia. Pleurisy, pericarditis, or peritonitis should be treated on ordinary 
lines. (Edema of the glottis may call for scarification of the larynx or even 
tracheotomy. 

After-treatment.-- - Bed is imperative until red blood corpuscles have dis- 
ajipeared from the urine and is advisable until albuminuria has ceased alto- 
gether. This may be impossible, since acute nephritis may go on to chronic 
nephritis, but there is a considerable advantage in prolonging the rest as 
much as possible. Bread, butter, vegetables, puddings, eggs and then fish 
may be gradually added to the diet, according to the scale given under 
chronic nephritis, as the hairaaturia and albuminuria diminish, but abstention 
from meat is advisable for some time, and meat extracts had bettor be alto- 
gether avoided. If anaemia develops, iron is given in the form of ferrous 
carbonate 45 grains, or ferrous sulphate 9 grains, daily in divided doses after 
food. Chills should be guarded against in every possible way, and the loins 
may be protected by wearing a well-fitting cholera belt. 


CHKOJSnC NEPHRITIS 
(a) Secondary Type. 

It is generally agreed that chronic nephritis involving the paren- 
chyma of the kidney is diffuse from the first, though naturally the 
interstitial changes take longer to manifest themselves. It is certain 
that when parenchymatous nejihritis has existed for any length of time, there 
will be interstitial change as well. On the view here adopted, “ chronic 
parenchymatous nephritis or large white kidney is the subacute stage of a 
glomerulo-tubular inflammation. If the patient lives long enough, the kidney 
will pass into the contracted stage, formerly known as small white kidney. 
i£tio]ogy. — It is most frequently the sequel of acute nephritis, though 
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the initial attack may have been so mild as to have escaped notice. Severe 
forms of toxsBmic kidney, such as mercury poisoning, and the kidney of 
pregnancy, as also nephrosis, develop into chronic nephritis if they fail to 
clear up. 

Pathology. — The kidneys are swollen. The capsule strips easily, leaving 
a smooth whitish-grey or mottled surface on which the engorged stellate veins 
are very obvious. On section the cortex is increased in thickness and pale in 
colour ; the normally distinct fine radial markings are blurred ; the pyramids 
are relatively engorged and contrast with the pale cortex. Microscopically, 
the glomeruli are large and irregular, with an increase in the number of nuclei, 
and individual endothelial cells have undergone hyaline or fatty degeneration. 
Proliferation of the cells of Bowman’s capsule is found with crescent formation, 
and adhesion of the visceral to the parietal layer of Bowman’s capsule. There 
is peri-glomerular infiltration of leucocytes, and the capillaries outside the 
glomeruli are engorged with blood, the glomeruli themselves being relatively 
bloodless. The cells of the convoluted tubules undergo cloudy swelling and 
fatty degeneration to a greater or leas extent. Desquamation of the cells 
occurs, and the tubules contain hyaline and epithelial casts, or red and white 
blood corpuscles. In some cases of chronic nephritis the tubule changes are 
most marked, and the glomeruli are relatively little affected in the earlier 
stages of the disease. As time goes on fibrosis increases, the kidneys shrink in 
size, their surface becomes granular, and the capsule thickened and adherent. 
The kidneys are tough on section ; the whole surface is a more uniform 
brownish colour, or in extreme cases of fibrosis, whitish-grey. The cortex is 
narrowed ; the cut vessels may be a little prominent. Microscopically, many 
of the glomeruli may have undergone hyaline degeneration and fibrosis. In 
others, crescent formation is marked ; there is increase of fibrous connective 
tissue around the capsules, and small cell infiltration. The tubules tend to 
dilate and become tortuous, and their lining cells flattened. In others there 
is hypertrophy of the tubules to compensate for units which atrophy and 
disappear completely. In some cases the vasa afl'erentia undergo intimal hyper- 
plasia and fatty degeneration, and there may be hypertrophy of the media. 
When the blood pressure was persistently raised during life, the heart, especi- 
ally the left ventricle, will be found hypertrophied. The aorta is thickened, 
and ordinary atheromatous changes may occur at an unusually early age. 

Pathology of oedema in chronic parenchymatous nephritis . — Dropsy is one 
of the most characteristic features of the disease. Various explanations 
have been given of its causation. One of the earliest was that it was due 
to hydraemia from retention of water which the kidney could not excrete. 
But even total anuria need not cause dropsy, and Kowntree has shown 
that in glomerulo- nephritis the blood volume may be within normal limits. 
The next hypothesis wa» that the capillary endothelium was damaged by 
toxins, and therefore became unduly permeable (Cohnheim). It has been 
shown experimentally, however, that such damage may actually hinder 
the passage of fluid from the blood to the tissues. Widal attributed oedema 
to the defective elimination of salt by the kidney, which led to accumula- 
tion of water by raising the osmotic pressure of the tissues. But if water is 
retained, salt must also be retained, and when diuresis is produced, salt is 
excreted also. An important observation was made when Epstein showed 
that a feature peculiar to nephrosis and to chronic nephritis with marked 
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oedema was a great reductioa in the protein content of the blood and exud- 
ates, almost entirely affecting the albumin, so that the amount of globulin 
is always increased relatively and sometimes absolutely. The daily drain 
on the protein may even amount to 10 per cent, of the total protein in the 
blood. This causes a fall in the osmotic pressure of the blood, giving the 
tissues the controlling power to absorb and retain fluid. In support of this 
view it may be mentioned that the oedema produced in perfusion experiments 
with normal saline or Ringer’s solution is prevented by the addition to the 
perfusing fluid of colloids which are in osmotic equilibrium with the colloids 
of the lymph and tissues. A weak point in this hypothesis is its failure 
to explain the dropsy of acute nephritis, which comes on long before any 
depletion of the proteins of the blood can occur. 

But the most usually accepted explanation of renal dropsy to-day is an 
alteration of the affinity of the tissue cells for water as the result of an altered 
salt metabolism, especially in respect of the sodium ions. In other words, 
the oedema is regarded mainly as a result of damage to the extra-renal tissues 
by the same agent that damaged the kidneys, rather than as a consequence 
of the failure of renal function. 

That the blood serum in nephritis may be milky was noted by Bright, 
and subsequent observers have called attention to pseudochylous ascites 
in this disease. This is due to the increased cholesterol content, which is 
more marked in this type of Bright’s disease than in any other, except 
nephrosis. 

Symptoms. — These may be continued from those of acute nephritis. 
More usually there is an interval of apparently normal health. Then the 
patient begins to suffer from languor and digestive disturbances, followed 
by the combination of anaemia and dropsy, which gives rise to a very charac- 
teristic aspect. Hence the saying “ large white kidney, large white man.” 
The dropsy may extend to the serous sacs. The urine is scanty, probably 
20 oimces or less in the day ; its specific gravity is high, but urates are not so 
abundant as in the urine of the cardiac kidney. It contains a large amount 
of protein, usually about 0 5 per cent., as measured by Esbach’s method. 
Numerous tube casts will be found on sedimenting the urine, epithelial, 
fatty, granular and hyaline forma all being present. Red blood corpuscles 
may be found from time to time. Examination of the blood may show 
no increase in the blood urea. 

Vomiting and diarrhoea are common and troublesome. Ulceration of the 
colon, probably due to the vicarious elimination of toxins by the bowel, is an 
occasional and dangerous complication. Areas of exudate, known as “ cotton- 
wool ” patches, and cedema of the optic disks — constituting albuminuric 
retinitis — may be found in severe cases. There may be dyspnoea, due to 
acidsemia, the result of diminished excretion of acid sodium phosphate. 
Secondary infections of the lung, pleura, pericardium or peritoneum may 
occur. 

If hypertrophy of the heart and a rise of blood pressure fail to take place, 
the outlook is very grave, and death from ursemia or secondary infection is 
likely to close the scene. If, on the other hand, the blood pressure rises, the 
heart hypertrophies, the dropsy subsides, and a more chronic stage supervenes. 
The output of the urine then increases, probably up to 80 oz. or more ; the 
specific gravity being persistently low. This is due to failure of the kidney’s 
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capacity to ooucentrate the mine. The quantity of albumin ia very variable, 
but ia always more than that of “ chronic interstitial nephritis.” Epithelial, 
fatty, granular and hyaline casts continue to appear unless they are disin- 
tegrated by the extreme dilution of the urine. Towards the end the secretion 
is sure to fail, and ursomia is bkely to follow. Signs of cardiac hypertrophy 
can be detected, and the blood pressure is generally raised to something 
between 160 and 220. Albuminuric retinitis is more likely to occur now. 
Later, silver wire arteries, retinal heemorrhagos, which are often flame- 
shaped, and even glistening white patches are sometimes to be noted. 
Infarction of the lung may occur, causing pain, dyspnoea, haemoptysis 
with signs of consolidation, and perhaps pleural friction. It results from 
detachment of a clot in the right auricular appendix, and, being generally 
due ^ to a secondary infection, marks a definite step downwards. There 
may be other signs of infection, such as pericarditis or peritonitis. But iu 
the absence of complications life may be prolonged for several years. 

Diagnosis. — The combination of ^opsy, anaemia, albuminuria and 
cylindruria generally makes the diagnosis of chronic nephritis easy. In the 
dropsy with albuminuria of failing heart the oedema first occurs iu the most 
dependent parts, while in nepliritis the eyelids are first affected. In cardiac 
dropsy the liver will probably be enlarged and tender, and the urine will be 
high in colour and loaded with urates ; the only casts it will contain are hya- 
line ; renal function is not seriously impaired. Amyloid kidney may be accom- 
panied by cachectic dropsy ; but the heart will not be hypertrophied and 
the blood pressure is not raised. Moreover, a cause for amyloid disease, and 
the presence of amyloid disease elsewhere, are usually obvious. 

If there is no oedema the diagnosis has to be made from functional 
albuminuria, residual albuminuria and chronic interstitial nephritis. Func- 
tional albuminuria only occurs before thirty and generally about puberty, 
albumin is absent from the urine secreted in the recumbent posture, casts are 
absent, with the possible exception of the hyaline variety, and calcium lactate 
may clear up the albuminuria for a time. Residual albuminuria, an 
uncommon condition, is not an indication of a progressive disease. The 
albilminuiia is detected accidentally, there being no symptoms. The blood 
pressure may, however, be slightly raised. There are no cells in the centri- 
fuged deposit of urine. In “ chronic interstitial nephritis ” the specific 
gravity of the urine is very low, and there is little albumin. Unless the 
heart is failing there will be no oedema. The estimation of blood urea should 
be carried out whenever there is a question as to renal efficiency. As in acute 
nephritis the erythrocyte sedimentation rate is always raised. 

Prognosis. — The outlook in chronic nephritis is always serious. It is 
essentially a progressive disease, but with care life may be prolonged for 
several years. Death mq^ occur from ursemia, heart failure or secondary 
infections. Retinal changes make the prognosis more serious, and “ woolly ” 
exudate with swelling of the optic disc generally foretells death within two 
years. Retinal heBmorrhages and discrete white patches of degeneration in 
the retina are, however, of less serious significance. 

Treatment. — It is essential, as a prophylactic measure, that the treat- 
ment of all cases of acute nephritis should be thorough and prolonged. 
Set>tio foci, especially in the tonsils, should be looked for and thoroughly 
treated, as alflo should any Syphilitic or malarial infection rJonfinement to 
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bed is only advisable during exacerbations, when dropsy is extreme, or when 
uraemia is threatening. The skin should always receive attention, and 
patients should sleep between blank<*ts and be careful to avoid exposure to 
cold and wind. 

Diet.- - There has been a tendency to restrict the protein intake too much, 
since there is no evidemee that the albuminuria is inllticnced by the amount 
of protein in the food. Epstein has urged, indeed, that a high protein diet 
is indicated in order to raise the low protein content of the blood, while fats 
should be avoided to diminish lipsemia. That such a diet may markedly 
reduce oedema is true, but not necessarily by raising the protein content of 
tin*, blood. Probably the diuretic action of the urea formed from the high 
prottnu diet is partly responsible. It is, therefore, wise to estimate the blood 
urea and, if it is not raised, to carry out the urea concentration test (p. 1286), 
and only to nnike use of the high protein diet if this test shows at least 2 per 
cent, of urea. If it is below that figure the protein intake may be calculated 
on the basis of ] G. of protein a day for every kilo of body-weight. Natur- 
ally, meat extracts and cellular organs, such as liver, kidney and sweetbread, 
should be avoided, because they contain a large amount of puriii ; that has 
to be excreted by the damaged kidney, which eliminates uric acid with 
difficulty. This is contrary to the principles of physiological rest but, equally, 
such restrictions of diet must be avoided as would lead to failure of appetite 
and consequent wasting, while incapable of diniinishing the albuminuria, 
A much greater variety of diet than is usually allowed might be permitted ; 
cooked eggs and dishes made from eggs may certainly be taken. Raw eggs, 
however, contain certain indeterminate substances which may irritate the 
kidney. The distinction drawn between red and white meat is fallacious. 
Red meat is assumed to be more injurious, presumably because it is supposed 
to contain more purin, whereas the reddest meat contains far less than 
sweetbread. Chronic iiephritics should not be restricted to milk, which is too 
dilute a form of food for them, and may increase the dropsy. An entirely 
salt-free diet is not to be recommended, though moderate restriction in this 
respect is probably wise. Salt can be replaced by lemon juice or ruthmol. 
In this way we can avoid increasing the miseries of an incurable disease by 
unnecessary restrictions. If nitrogen retention exists as shown by estima- 
tions of blood urea, a diet poor in protein should be taken on one day in each 
week. Indeed, a day when the diet is restricted to fruit and sugar is often 
as useful iu chronic nephritis as is the day of vegetable and egg diet in diabetes. 
But prolonged nitrogen starvation is as bad for the nephritic as for any one 
else, and in some oases increases the water-logging of the tissues. 

Generally speaking, alcohol is inadvisable in any form, and should never 
be ordered to those unaccustomed to it. In those who have been taking it 
regularly, deprivation may interfere with appetite, in which case a little 
well-diluted whisky is probably as innocuous as any form of alcohol can be. 
But the strictest moderation must be enjoined. Tea and coffee used to be 
forbidden, because of the methyl-puriiis they contain, but in our opinion 
this restriction is unnecessary. 

Diuretics . — Diuretics should be used with caution in chronic nephritis. 
When there is marked oedema the fluid intake should be limited to a litre or 
perhaps 2 pints in the 24 hours, but the patient should not be allowed to be 
thirsty. In some cases the administration of potassium salts by mouth acts 
42 
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as an efficient diuretic {vide treatment of nephrosis). Saline diuretics in the 
form of citrates and acetates may be safely given, provided that the dose is 
moderate, and that the possibility of alkalosis developing in severely damaged 
kidneys is remembered. Urea may be given in those cases in which the 
blood urea is low, and in which the danger of a rising blood urea is not 
anticipated. The caffeine group of drugs should be employed with caution, 
and when used they are best given in small doses, and then withheld if 
diuresis does not result. Theophylline and sodium acetate grs. 4, or theo- 
bromine and sodium salicylate (diuretin) grs. 10, administered twice or three 
times daily may be prescribed if there is no hoematuria. In general terms 
organic mercury preparations are contra-indicated in chronic nephritis on 
account of the danger of mercury-poisoning. Nevertheless, in cases in 
which oedema is persistent, renal function is adequate and there is an 
absence of anaemia, injection of mersalyl (salyrgan) may sometimes be used 
with advantage. Sixty or 120 grains of ammonium chloride are given on 
(*ach of 2 days before | to 1 c.c. of the drug, and, if tolerated, this treat- 
ment is repeated at intervals of 5 to 9 days. QMenia in chronic nephritis 
may be in part due to heart failure. In this case digitalis may prove a 
valuable and efficient diuretic. A raised blood pressure is not a contra- 
indication to its use. 

A marked feature of chronic nephritis is the defective adjustment of the 
kidneys to varying water supply. As in acute nephritis, the drinking of 
large amounts of fluid may, therefore, merely increase the oedema. 

As explained under Acute Nephritis, the saline diuretics are the least 
open to objection ; since they draw the extra water from the tissues they 
cannot increase and may diminish the oedema. Urea as the natural diuretic 
of the body is often given in doses of 45-60 grains three times a day, when 
there is no nitrogen retention. 

Diaphoretics . — The arguments for and against diaphoretic measures 
will be found under uraemia. Diaphoretic drugs are not suitable for the 
routine treatment of chronic nephritis, as a moist perspiring skin renders 
the patient more liable to chills — always a danger in this disease. A course 
of hot-air baths may sometimes be helpful when there is evidence of salt 
retention. If they are followed by diuresis they are doing good. 

Purgation . — Although efficient action of the bowels must be maintained, 
habitual loose stools are to be avoided, because they weaken the patient and 
promote the absorption of intestinal toxins. The special liability to mer- 
curialism renders calomel unsuitable for routine treatment. 

Acupuncture . — The patient is placed in a cardiac bed with the head 
raised and feet lowered for a day or two before acupuncture is performed 
so that the fluid ^avitj,tes into the lower limbs. The preparation for acupunc- 
ture consists of a mackintosh sheet placed under the lower limbs, and 
arranged to form a chute leading into a pail on the floor ; the lower limbs 
from the knees to and including the toes are cleaned with ether soap, and 
then with spirit, and placed on sterile towels : the skin is covered with a 
coating of Lassar’s paste. Acupuncture is performed with a medium+sized 
trocar from a Southey’s tube set, the trocar being stabbed through the paste 
and skin to the subcutaneous tissues. Beginning at the side of the tendo 
Achillis, 15 punctures are made in line posteriorly in the lower two-thirds 
of the leg. Two lines of punctures about one inch apart are made in each 




CHRONIC NEPHRITIS 1315 

leg. Each leg is then wrapped in a piece of sterile jaconet, wrapped firmly 
round the thigh immediately above the knee, and secured with adhesive 
tape. Below the jaconet is wrapped loosely round the limb forming a tube 
which conducts the fluid into the mackintosh gutter at the foot of the bed. 
Drainage may continue for a week. By this method fluid may even be 
drained from serous cavities when there is marked dropsy. 

Decapsulation . — This procedure is now reserved for the treatment of 
oedema in the nephrotic type of BrighCs disease if adequate treatment on 
conservative lines has failed to relieve it. 

Climate is a valuable help. In this country, Ventnor or anywhere on 
the south coast from Bournemouth westward is the most suitable climate 
that can be obtained. Egypt generally suits such patients particularly well. 
Madeira or California are also quite suitable. The wind and the more violent 
fluctuations of temperature on the Riviera render it much less advisable. 

Treatment of complications. — These are uraemia, heart failure and 
secondary infections, such as pericarditis, pleurisy, colitis and peritonitis. 
Their treatment is discussed under those headings. 

In conclusion, it must be recognised that the kidney, once chronio 
nephritis is established, cannot completely recover, and the main thing is to 
attune the mode of life to a low key, subjecting the patient to as httle strain 
as possible. He may have a considerable variety of food, provided that the 
intake of protein is regulated in the way described above, and that he takes 
very little purin and salt. He can be helped by saline diuretics and un- 
irritating preparations of iron, such as liquor ferri acetatis. He will do all 
the better if lus medical man realises that many of the methods recommended 
in the treatment of this disease are impotent, where not actually harmful. 

(b) Primary Tyre — Renal DYSBioTRoniY 

Chronic nephritis may develop without any known cause. In such a case 
there is no past history of acute nephritis ; of symptoms of Bright’s disease, 
such as oedema, hasmaturia or pain in the back ; nor indeed any history of 
infection, such as scarlet fever or tonsillitis to which the onset of the disease 
can be attributed. The complaint may be found accidentally by the dis- 
covery of albuminuria in the course of routine examination. More often 
the diagnosis is first made at a later stage of the disease when there is com- 
plaint of asthenia, anromia, or liability to fatigue. Sometimes, indeed, there are 
no Bj^ptoms of the disease until it has reached the terminal stage of uraemia. 

jEtiology. — This form of chronic nephritis probably belongs to the 
group of congenital-developmental diseases of inborn and familial type, as 
defined by Farkes Weber. According to this view certain forms of chronic 
nephritis are inborn constitutional diseases which, though they may manifest 
themselves soon after birth, may sometimes be delayed in their appearance 
until years later. When the disease runs its course and ends fatally within a 
few weeks or months of birth, there can be no doubt of its having been 
present in utero. When it does not manifest itself until after many years of 
antecedent good health, we may assume that the disease was only potentially 
present at birth, the inborn tendency to its development being due to a 
congenital tissue inferiority or dysbiotrophy. The reasons for this view are : 
(1) the absence of a discoverable aetiology already referred to ; (2) the not 
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uncommon familial occurrence of the complaint ; (3) the finding post mortem 
of congenital abnormalities in the kidneys or urinary tract ; and (4) that in 
its coui’se, which is latent, progressive and invariably fatal, the malady 
resembles many other diseases which belong to this congenital-developmental 
class. 

Familial hwmorrhagic nephritis ^ which is also hereditary and apparently 
congenital, is a rare condition. In one family 16 cases occurred among ( 
28 individuals in 3 generations, 8 being in males, 7 of which ended fatally 
in early life, and 8 in females with only 1 death. The disease evidently 
runs a more benign course in the female. In one patient the first symptom 
occurred when only 3 weeks old, in another when 2 years old, while in the 
remaining cases the onset was quite early in life. Most of the oases have 
been characterised by recurrent attacks of hsematuria, sometimes consider- 
able in amount. As such attacks may be preceded by an increased nitrogen 
output, some inherited form of protein sensitivity seems a probable factor. 
As deafness may also be familial, it is mteresting to note that it was marked 
in 5 of the 16 patients, and one otherwiae healthy member of the family 
was also deaf. The condition usually terminates in ur®mia. 

Pathology. — The kidneys are small, pale and fibrosed. One kidney may 
be smaller than the other. Congenital deformity is not uncommon ; occa- 
sionally one kidney is absent or represented by only a nodule of fibrosed 
tissue, from which an atrophied ureter has its origin. On microscopic examina- 
tion there is diffuse fibrosis of the kidneys ; many glomeruli are atrophied, 
others show varying degrees of inflammatory reaction. 

Symptoms. — In the rare cases that appear in infants of a few weeks oi‘ 
a few months old, the symptoms arc those of uraemia, namely, dyspepsia and 
loss of weight leading to diarrhoea, vomiting and cachexia. In those that 
develop about the age of puberty the disease may cause infantilism (renal 
dwarfism) ; and bone deformities resembling rickets often develop, and may 
be associated with a low calcium content of the blood, leading in some 
instances to a compensatory enlargement of the parathyroids. In one group 
of cases there is cardiac hypertrophy, a considerably raised blood pressure, and 
retinitis. In these arteriolar changes (diffuse hyperplastic sclerosis) are found 
post mortem. In others the blood pressure is normal or subnormal. In 
another group (first described by Rose Bradford in 1904) the disease makes 
its first appearance between the ages of 20 and 30 years. It may appear 
suddenly in the form of ureemia without warning, and become rapidly fatal. 
Even in those cases in which the kidneys are found post mortem to be white, 
fibrotic and greatly reduced in size, with diffuse inflammatory changes of 
long standing, early adult life may have been apparently perfectly healthy, 
and symptoms of the ^sease may have been present for oidy a few months. 

Differential Diagnosis. — Loss of weight, a sense of fatigue, anaemia and 
dyspepsia, may have been so marked as to raise the question of tuberculous 
disease or neoplasm. When there is marked asthenia and pigmentation, 
Addison's disease may be suggested, or the differential diagnosis may lead to 
the suspicion of pernicious ansemia. In cases with high blood pressure a 
juvenile form of hyperpiesia must be excluded. When there is marked polyuria 
with urine of low specific gravity, the possibility of diabetes insipidus arises. 

Treatment. — The disease is essentially progressive, and treatment can 
only be symptomatic. 
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CHRONIC INTERSTITIAL NEPHRITIS, INCLUDING 
MALIGNANT NEPHROSCLEROSIS 

Synonym. — Granular Kidney. 

When this term was first used it included a number of clinical entities, 
which together formed a somewhat motley group. Among these certain 
forms of chronic nephritis have now been identified as such, particularly the 
type recognised by Rose Bradford as the small white kidney, and classified 
by us under chronic nephritis, primary form. Clifford Allbutt identified 
hyperpiosia, Samuel West and others recognised the senile kidney. Some 
authors are inclined to think that after excluding these clinical forma only 
a single entity, malignant nephrosclerosis, remains. “ Chronic interstitial 
nephritis,” however, probably still includes more than one clinical entity, 
and it is for this reason that we have retained the term. 

.Etiology. — ^The causation of malignant nephrosclerosis is unknown, 
but probably those factors which apply to hyperpiesia already described 
are concerned. Malignant hypertension, however, tends to make its appear- 
ance at an earlier age, and is not uncommon at any age after 35 years, and 
is frequent between the ages of 40 and 55. According to Ellis it is more 
common in men than in women. As to the other cases included under the 
term “ Chronic Interstitial Nephritis,” the aetiology is unknown, but gout, 
lead poisoning and alcohol are thought by some to be factors. Syphilis is 
not a cause. 

Pathology. — The kidney tends to be reduced in size, is tough, and red 
in colour. The capsule is adherent, leaving a finely granular surface on 
stripping. Sometimes the capsule is thickened and splits on attempting to 
strip it, thus giving an erroneous impression of a smooth surface. Retention 
cysts may be seen, both on the outside and the inside of the organ. On 
section the cortex is reduced ; not only is it shrunk from without inwards, 
making the organ smaller, but the increase of intrapelvic fat shows that it 
has also shrunk from within outwards. The vessels are unduly prominent. 
The glomeruli show signs of inflammatory reaction, and the interstitial tissue 
in their neighbourhood is increased and infiltrated with small cells, generally 
of the mononuclear type. These areas of disease are patchy, and form 
wedge-shaped areas, with their apex towards the cortico-medullary zone. 
The intervening areas of renal tissue show little or no change. The histological 
lesions in the arterisB interlobulares and vasa afferentia, as also the patchy 
small-cell infiltration in the kidneys and evidence in some glomeruU of pro- 
liferation of the cells of Bowman’s capsules, provide evidence of inflammatory 
reaction. The cardiovascular changes are those described under byper- 
pietic kidney (benign nephrosclerosis). In addition a characteristic lesion 
is acute arteriolar necrosis, while focal necrosis of the capillary tuft is common. 
Hajmorrhagic infarction of some glomerular tufts may be found. The 
distribution of the renal lesion in chronic interstitial nephritis is distinct 
from that in chronic nephritis, for in the latter the lesion is diffuse and every 
glomerulus is more or less altered in structure. In advanced cases of chronic 
interstitial nephritis, however, the extent of structural alteration extends and 
becomes more diffuse. 

Symptoms. — The subject of chronic interstitial nephritis often fails to 
seek medical advice until the condition has become well advanced, and this 
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is partly because the body adjusts itself to the changes which are taking place 
in it as a result of the disease, and partly because the disease may develop 
V’ery rapidly in its early stages. Common early symptoms are loss of energy, 
proneness to fatigue, lack of power of concentration, headache and dyspepsia. 
In other cases the patient feels well, and consults his doctor on account of 
haemorrhage. The source of the bleeding is most commonly from the nose/ 
lepistaxis), or frank haematuria. In other cases it may be a cerebral vascular 1 
Accident, thrombotic or haemorrhagic : less often it takes the form of haemate- \ 
tnesis or melaena. Disturbance of vision due to retinal haemorrhages, or 
sudden blindness due to haemorrhage into the vitreous are not uncommon 
early symptoms. A woman may complain of bleeding from the uterus, and 
rarely a blood-stained seminal discharge is the initial symptom in a man. 
In other cases the initial symptoms are cardiac, and the patient complains 
of cardiac pain, shortness of breath, or consciousness of the heart’s action. 
Nocturnal frequency of micturition may be an early symptom. On examina- 
tion the patient will be found to have an increased blood pressure, the systolic 
ranging between, say 200-240 mm. or even higher, and the diastolic over 
120 mm. There is also cardiac hypertrophy, but the case differs from a 
hyperpietic kidney (benign nephrosclerosis) in one or more of the following 
ways. Thus, the complexion tends to be sallow, and often there is loss o/ weight 
and some degree of secondary ansemia. The urine may contain only a trace 
of albumin, but more frequently it contains an appreciable quantity, namely 
0*1 per cent, or more. The urinary deposit characteristically contains red 
blood corpuscles and granular and hyaline casts. When the disease is fully 
established, the urine has a low fixed specific gravity, varying between 1008 
and 1012. Further examination may show impairment of renal function, 
and the blood urea may be raised to 70 mgm. per cent, at least. On examina- 
tion of the eyes, in addition to arterio-sclerosis of the retinal vessels, retinal 
haemorrhages and exudates, oedema of the disc and retina, and some detach- 
ment of the retina may be found. Ellis has emphasised the diagnostic import- 
ance of papilloedema in malignant nephrosclerosis. 

There are cases of chronic interstitial nephritis which run a most rapid 
course in the initial stage. The clinical features are hypertension, cardiac 
hypertrophy and haemorrhage. Toxic symptoms make their appearance 
within 3 to 6 months of the onset, and by this time some degree of failure 
of renal function may be demonstrated by clinical tests, or the patient’s 
symptoms may already be those of uraemia. The whole evolution of the 
disease and its fatal termination in uraemia, cerebral haemorrhage or cardiac 
failure, may take place within a period of 12 to 18 months. 

There are other cases in which there may be a preceding period of five 
or more years during which time the patient is known to have hyperpiesia, 
and complains only of cardiac symptoms which are readily explained in 
terms of it. Meanwhile the disease-process seems to be more or less stationary, 
and then for no obvious reason the disease takes a progressive form, and a 
terminal acute phase lasting only 3 to 6 months is ushered in by an 
attack of haematuria or epistaxis, by retinitis, or by symptoms of renal failure, 
and the toxic picture of chronic interstitial nephritis rapidly develops. 

On the other hand, there are chronic forms of the complaint which pursue 
a varied course different from the grave progressive course of malignant 
hypertension. The variety of the clinical picture which these cases present 
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makes their description difficult, and it is to allow of their recognition, and in 
order to leave the subject open for further clinical and histological observation, 
that the term “ chronic interstitial nephritis ” has been retained. Thus, a 
man complains of malaise, loss of health and strength, undue fatigue or loss 
of weight. On examination, the chief finding is an appreciable albuminuria. 
At this stage there may be no abnormal cellular deposit, or there may be 
a few red blood corpuscles and hyaline casts in the urinary deposit. Renal 
function may be normal. With limitation of his activities and general 
measures of medical treatment, the patient may recover his health to a 
considerable extent, though the albuminuria persists. Prom now on, over 
a period of 2 to 5 years, or perhaps longer, reasonably good health is main- 
tained. Sometimes the blood pressure is but little raised. There may be 
an attack of haematuria or epistaxis from time to time. The blood urea 
may be a little raised, and may even remain more or less stationary at a 
level of 60 to 80 mgm. urea per cent, for several years, until finally physio- 
logical adjustments fail, and uraemia, a vascular accident, cardiac defeat 
or an intercurrent infection determines the fatal termination. 

Complications. — The principal complications are due to failure of the 
pump, the tubing, or the filter. In other words, the heart may fail, causing 
venous congestion ; the artery may give way, as in cerebral haemorrhage ; 
or the renal excretion become so inadequate as to lead to uraemia. Glycosuria 
is sometimes found* This may be due to alcoholic excess, a factor in the 
causation of the interstitial nephritis. 

Diagnosis. — This rests on the combination of urinary and cardio- 
vascular signs. The differential diagnosis from hyperpiesia is discussed on 
p. 1008, and that from secondary contracted kidney on p. 1312. 

Prognosis. — The disease is usually progressive. Its course may be very 
slow, but after the development of retinitis a fatal ending occurs in the great 
majority of cases within 2 years. In some cases, however, even including 
those in which all the characteristic signs of the disease are present, including 
microscopic hsematuria, persistent hypertension and retinitis, the disease 
may reach a stationary phase, and considerable recovery may occur, the 
fatal termination being delayed on occasion for as long as 6 years. For 
this reason a definite prognosis should not be given until a late stage in the 
disease. Tests of renal function afford useful prognostic evidence. Any evid- 
ence of cardiac dilatation, or of uraemia, even of the chronic variety, makes 
the outlook much less satisfactory. Retinal changes are of ill-omen. 

Treatment. — In general terms, this should be carried out on similar lines 
to that for hyperpietic kidney (q.v,), though the response is not likely to 
lie satisfactory. In addition, tlie amemia often calls for treatment. 


HYPERPIETIC KIDNEY 

Synonym. — Benign Nephrosclerosis. 

In this form of renal disease the vascular changes are of greater importance 
than the renal, and it will only be necessary to make a brief reference to 
it here. 

i^tiology. — This is the same as that described under Hyperpiesia (see 
page 1065). 
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Pathology. — The chief kidney changes are in the small vessels. They 
consist of thickening of the intima and medial hypertrophy. The former 
may go on to fatty degeneration and obliteration of the lumen of the vasa 
afferentia, and so cause ischa 0 n:no fibrosis of the glomeruli with atrophy of 
the associated tubules. Thus, the changes in the renal parenchyma are 
largely degenerative in character, rather than the inflammatory changes seen 
in chronic interstitial nephritis. The kidney is slightly reduced in size and 
is somewhat firmer than normal. On section, the fine radial striation in the 
cortex is preserved, and throughout the organ the small arteries are pro- 
minent. Histologically the essential lesion is a thickening of the intima of 
the yasa afierentia and the interlobular arteries, with hypertrophy of the 
media. In the early stages there is cellular proliferation in the intima and 
increase of hyaline material. At a later stage there is fatty degeneration 
in the terminal arterioles in contrast to their parent vessels, in which little 
or no fatty degeneration is found. The thickening of the intima may lead 
to obliteration of the lumen, with fibrosis and atrophy of the glomerulus 
and its tubules. At a later stage, too, owing to fatty degeneration and 
atrophy of the muscle fibres of the media, the media may be actually thinner 
than normal. These changes, like those described in chronic interstitial 
nephritis, have a patchy distribution in the organ. The fibrous connective 
tissue in the immediate neighbourhood is thickened, but there is no glomer- 
ulitis and little or no small-celled infiltration, in contrast to the inflammatory 
reaction found in chronic interstitial nephritis. The vascular changes 
described above were originally termed arterio-capillary fibrosis by Gull and 
Sutton. They were first accurately described by Jores under the term 
difluse hyperplastic sclerosis. 

Symptoms. — These are those of hyperpiesia (see pp. 1066, 1067). 

Treatment. — Sec that of hyperpiesia (pp. 1068-1070), the heart in hy])er- 
tension (p, 996), and renal unernia (pp. 1327, 1328). 

SENILE OR ATHEROMATOUS KIDNEY 

In this form of kidney disease also the vascular changes are of greater 
importance than the renal, and it is only necessary to deal briefly with the 
aflection. 

Pathology. — The kidneys show depressed red areas, which are due to 
contraction of fibrous tissue along the distribution of particular interlobular 
arteries, and, therefore, tend to be conical in form, with their base to the 
surface of the organ. There is an absence of cardiac hypertrophy ; the 
pressure in the diseased arteries falls below that necessary for glomerular 
excretion. The affected^ glomeruli accordingly shrink, and the connective 
tissue around them becomes condensed and thickened. The degenerate 
glomerulus and its capsule fuse together, and undergo fatty and fibrotic 
changes. The atheromatous kidney is, therefore, generally due to atrophy 
following insufiicient circulation, with consequent fibrosis. 

Symptoms and Diagnosis. — There may be gradual failure of the physical 
and mental powers — described by Allbutt as “ contraction of the spheres of 
bodily and mental activity ” — rather than the more dramatic events of 
chronic interstitial nephritis. There is a trace of albumin in the urine. The 
radial artery is thickened and tortuous. The blood pressure is not high, and 
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there is an absence of cardiac hypertrophy. Death by cardiac failure or 
intercurrent a^ections is the commonest ending, while cerebral haemorrhage 
and uraemia are unlikely. 


UR/EMIA 

Uraemia is the name which has been given in the past to tlie toxic state 
which complicates or terminates severe kidney disease, and in which urea 
retention occurs. More recently it has been recognised that a high grade 
of urea retention may develop as a result of extra-renal factors. It is proposed 
to group these conditions under the name of Extra-renal Uraemia in order 
to emphasise the fact that although the kidney fails in its function, organic 
disease of the kidneys is not tlie primary fault. 


ExTIU'RKJIAL UKiEMlA 

Alkalosis (see also Alkalosis, pp. 405-408). — This is a toxic state charac- 
terised by malaise, gastro-intestinal disturbance, and a variety of nervous 
symptoms due to an increase of the CO 2 combining power of the blood plasma. 

^Etiology. — Alkalosis is caused by giving too large doses of sodium 
bicarbonate or other alkali. The minimum normal tolerance of alkali by 
mouth seems to be the equivalent of 15 g. of sodium bicarbonate in 24 hours. 
If a patient develops alkalosis when taking this quantity of alkali or less, some 
])redisposing factor will be found. Such factors are anaemia, kidney disease, 
or vomiting. Of these factors anaemia is important, because of the action of 
haemoglobin as a buffer helping to maintain a constant pH in the blood. 
With a low haemoglobin content in the blood an extra tax is thrown on the 
kidneys, so that in anaemia a smaller quantity of alkali given by the mouth 
may be the cause of alkalosis. Impaired renal function, such as results from 
kidney disease, is another factor predisposing to all^alosis, because the 
Icidneys are unable to excrete the excess of alkali, As alkalosis may itself be 
responsible for kidney damage a vicious circle is set up. It has been suggested 
that chloride loss and the consequent hypoohlorasmia is the cause pf the rise 
in blood urea. This explanation cannot, however, account for the whole 
condition, because there are other conditions in which there is a considerable 
loss of blood chlorides without ursemia. The ursBmia which develops in 
repeated vomiting, however, is probably due to loss of hydrochloric acid in 
the vomit. 

Symptoms. — The toxic symptoms caused by giving too large doses of 
sodium bicarbonate or other alkali appear from 4 days up to 4 weeks from 
the beginning of treatment (Cooke). The patient complains of malaise, 
dizziness, constipation and headache, which commonly takes the form of a 
sensation of pressure on the vertex. lie becomes nervous and irritable, often 
j’esentful. There is loss of appetite, distaste for food, nausea and vomiting. 
The patient becomes drowsy in the d^y and sleepless at night. Respiration is 
slowed, the pulse rapid, the face Hushed, and the bpdy perspiring. There is 
aching or actual pain in the trunk and limbs, with tenderness of the muscles 
on pressure, and increased muscular irritability. In the severest cases there 
may be tetany or exnleptiform convulsions, and if the condition is unrecognised 
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the patient may become comatose, with incontinence of urine and faeces, and 
die. In addition to the above symptoms, a dry furred tongue, thirst, and at 
a later stage diarrhoea are common. The urine is alkaline, except sometimes 
in the early stages. It contains a trace or cloud of albumin. The deposit may 
contain hyaline or granular casts, and a few red and white blood corpuscles. 
Benal function is impaired, as is shown in nearly all cases by urea retention, 
and in some by failure of the power of urine concentration, which results in 
the excretion of urine of a constantly low specific gravity. There may also 
be a considerable polyuria, amounting to 2 or 3 litres in 24 hours. In most 
cases reported the dose of alkali which has caused alkalosis has been the 
equivalent of 20 g. of sodium bicarbonate given daily for 4 days or more. 
More usually the toxic dose has been the equivalent of 30 to 60 g. of sodium 
bicarbonate daily, and larger doses than this are naturally all the more likely 
to produce the condition. 

Diagnosis. — Alkalosis must be suspected whenever a patient taking 
alkali develops symptoms of malaise, headache, constipation, digestive dis- 
turbance, or change in the personality. The diagnosis is established by an 
examination of the blood. The blood urea is commonly raised to 60 or 80 mgm. 
per cent., and may reach the high figures found in renal ursBmia. The alkali 
reserve, which normally varies between 60 and 75 c.c. COg per 100 p.c. of 
plasma, increases to 90 c.c. or more. The chloride content of both blood 
and urine may be low. The COg combining power of the plasma is the most 
important observation to make, because it precedes the rise of blood urea. 

Treatment. — The administration of alkalis is immediately discontinued. 
Acid sodium phosphate, gr. 10, three times daily after food is administered. 
If the case is under close observation, and if repeated estimations can be made 
of the alkali reserve, larger doses may be prescribed, but on account of the 
danger which exists, owing to renal damage, of a rapid change from alkalosis 
to acidasmia, some authorities are opposed to giving acid in any form. In 
any case, it is unwise to prescribe ammonium chloride. 

GaSTRO-RENAL UR.fflMIA 

Eepeated vomiting from any cause may induce alkalosis and thus be 
responsible for urasmia. In acute cases with albuminuria the differential 
diagnosis from renal uraemia is made clinically on the high specific gravity 
and high urea content of the urine. In chronic cases a complete blood 
examination and the observation of the degree of alkalosis may be required 
to exclude renal uraemia. 

Diarrhoea may be responsible for uraemia, both on account of the loss of 
fluid and the resultant loss of chloride. But in this case the uraemia is associ- 
ated with the opposite condition of acidosis, as may be established by the 
estimation of the alkali reserve. In acute cases, treatment is by intravenous 
injection of 200 to 400 c.c. of a 2 per cent, sodium bicarbonate solution. 

Renal UK.ffiMiA 

This type of uraemia belongs to a different category from that of Extra- 
renal Uraemia, because it is primarily due to severe kidney disease of which 
it is a complication or a terminal phase. A raised blood urea is the distinguish- 
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ing feature of uraemia. Nevertheless, the term renal uraemia is used in a 
clinical sense, both because the diagnosis can be made without an estimation 
of the urea in the blood, and because, on occasion, the patient may suffer 
from uraemia before the blood urea is appreciably raised. Renal uraemia 
varies greatly in its symptomatology, but, as Clifford Allbutt pointed out, 
it is generally characterised by anromia, headache, nausea, lethargy, retinitis, 
convulsions or coma. 

Although there are many factors in support of the so-called retention 
theory of uraemia, its complete explanation in biochemical terms is not yet 
clear. t , 

In view of the high blood urea in severe uraemia, urea retention might be - 
regarded as the simplest explanation of the condition. It has been shown i 
experimentally that the administration of massive doses of urea causes 
Leadaches, giddiness, apathy, drowsiness, bodily weakness, nausea and 
diarrhoea — a group of symptoms characteristic of chronic urcemia. But that 
this is not the whole explanation of uraemia is shown by the fact that symptoms 
of uraemia may be present before the blood urea has risen to a level pro- 
portionate to the symptoms. It has been suggested, therefore, that other 
renal excretory products, such as indican, uric acid and the salts of urine, 
may contribute to the uraBmic state. When the hypobromite method is used 
for the estimation of urea in the blood or cerebro-spinal fluid other nitro- 
genous products than urea are estimated. The urease method gives the amount 
of urea only, so that the difference between the results obtained by these 
two methods is an indication of the quantity of amino bodies other than 
urea, and to these bodies some at least of the clinical syndrome is probably 
due. But even this expansion of the retention theory to include nitrogenous 
bodies other than urea does not explain uraemia, because in complete sup- 
pression of renal function, such as occurs when the ureter of a single kidney is 
completely destroyed by any cause (Ascoli’s urinaemia), the clinical picture is 
entirely different from that of uraemia complicating acute and chronic Bright*s 
disease. Ascoli says : “ Severe urinaemia in man is chiefly manifested by 
bodily weakness and languor, which often appear before any other symptoms, 
but generally lead to progressive mental weakness and exhaustion, often 
terminating with great suddenness. The greater part of the most prominent 
symptoms of uraemia are, however, lacking, especially the severe and acute 
mental disturbances, the sudden amaurosis, and the epileptic phenomena in 
general. Only in occasional cases do the symptoms resemble ursemia.” The 
name of latent urcemia is sometimes given to this condition, but it is hardly 
suitable. It has also been held in the past that uraemia may be due to some 
precursor or derivative of urea or other nitrogenous body normally secreted 
by the kidneys, but there is no convincing evidence of the accumulation of 
such bodies in the blood at least in such quantity as to cause uraemia. 

It is evident that the retention theory and a failure of the excretory 
function of the kidneys do not provide a complete explanation of renal 
uraemia. But the kidneys have two other important functions, namely, the 
regulation of the osmotic pressure of the blood and the regulation of its 
hydrogen-ion concentration. Now, in uraemia the acid-base equilibrium is ,, 
disturbed, and there is a fall in the CO2 combining power of the blood plasma ; 
that is to say, acidaemia. If this state of acidaemia is corrected by the admini- 
jtration of alkali in such dosage as to restore the CO^ combining power of the 
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plasma to normal, the patient may be relieved of the more acute symptoms 
of uraemia, and may be maintained symptom-free for several weeks or months. 
Or, if the uraemic state is the complication of a recoverable disease, as in the 
uraemia of acute nephritis, or the uraemia complicating or following operations 
on the urinary tract, the restoration of the acid-base equilibrium in the blood 
may save the patient’s life. The fact is that when diseased kidneys fail in 
their function of maintaining acid-base equilibrium, and even when the 
disease is not so severe as itself to have determined the onset of uraemia, the 
administration of alkali or acid in excess readily causes uraemia. Further, 
both acidaemia and alkalosis in themselves cause renal damage, and thus 
aggravate pre-existing renal disease. In this way a vicious circle is set up. 

In order to realise fully the way in which a grave disturbance of the acid- 
base equilibrium of the blood caused by giving too much alkali to a patient 
with presumably previously healthy kidneys, the reader is referred to alkalosis. 
In a severe case of alkalosis the clinical syndrome may be indistinguishable 
from renal uramia, including albuminuria, low specific gravity urine* cylin- 
druria, high blood urea, polyuria, thirst, lethargy, loss of appetite, nausea, 
vomiting, constipation, diarrhoea, coma, convulsions and death. 

There is another approach to the interpretation of some of the symptoms 
of uraemia. Symptoms similar to those occurring in the cerebral type qf 
uraemia may be produced by a disturbance of the cerebral circulation due to 
oedema of the brain, or to spasm of one or more of the cerebral arteries without 
a rise in the blood urea. In either case a raised blood pressure is the deter- 
mining factor. In the acute cases, headache, vomiting and bradycardia are 
the important clinical features, and because of the rise of blood pressure which 
characterises the attack, it is described as a hypertensive cerebral attack. 
Even in cases with a high blood urea the cerebral symptoms may be due to 
disturbance of the cerebral circulation, and treatment by lumbar puncture 
or venesection, according to the indications provided by the particular case, 
may abort or cut short the attack. (Vide Diagnosis.) 

It may be concluded that some of the symptoms of renal uraemia are due 
to a toxaemia acting on the nervous system caused by the abnormal metabolic 
products resulting from inadequate excretion by a diseased kidney. An im- 
portant part of the clinical syndrome is due to a failure of the kidneys to 
maintain the normal hydrogen-ion concentration of the blood. The acidaemia 
that results is in part due to a failure of the kidneys to excrete acid phosphates 
(Marriott and Howland). Other symptoms, such as increased nerve excit- 
ability and localised muscular twitchings, have been attributed to a fall in 
fche blood calcium by de Wesselow, and Izod Bennett compares such twitch- 
ings with those of tetany. Lastly, the disturbance of cerebral circulation, 
whether due to cerebral oedepsa or vascular spasm, may play a part. On 
these several lines we are approaching an adequate explanation of the 
ursemic syndrome. Lastly, account must be taken of the possibility of the 
secretion of a pressor substance by iscbssmic kidneys being a factor in the 
causation of the ursemic state. 

Symptoms. — A convenient clinical classification of the types of uraemia 
is : (1) Cerebral in the fulminating and acute cases ; (2) Respiratory where 
acidiiemia is predominant ; and (3) Gastro4rUestinal in the chronic cases. The 
teonns acute and chronic apply to the uraemia and not to the disease responsible 
for it. But each of these types is really nervous in origin. Usually the first 
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type begins with severe headache. Drowsiness and twitchings of the face 
and hands follow. The twitchings may become aggravated into epileptiform 
convulsions, and the drowsiness may deepen into coma, ending in death. 
But several important departures from this course may occur. Sudden 
loss of vision, amaurosis, is nob infrequent, although the fundi may not 
show the changes characteristic of albuminuric retinitis. Local palsies, 
hemiplegia or monoplegia, may come on spontaneously Or after a convulsion, 
and are frequently due to small vascular lesions. Intense itching of the 
skin, tingling and numbness of the extremities, muscular cramps or insomnia 
may usher in the more serious symptoms. Sudden mania or delusional 
insanity may be the first and a very misleading symptom. The cerebral type 
is often rapidly fatal, but convulsions and amaurosis, though more striking, 
are less grave than the other symptoms. In the exndemic of war nephritis 
we saw seven instances of urssmic convulsions with complete recovery from 
the nephritis. 

The commonest respiratory symptom is dy8x>noea, often paroxysmal, to 
which the name of uraemic asthma is given. It is associated with a fall in 
the COj of the alveolar air from the normal 5 per cent, to 3 per cent, or lower. 
'Chere is diminished alkalinity of the blood, from the presence of some non- 
volatile acid. Addison called attention to the hissing character of the 
respirations in this condition. In all types of uraemia there is a tendency 
to stomatitis, and this is perhaps particularly s6 in uraemic asthma. This 
combination of dyspnoea of a hissing character in a drotvsy patient with 
bleeding gums often characterises the terminal phase of uraemia. At first 
there may be no signs in the chest except the ordinary cardiovascular signs 
of chronic nephritis, but as the attack proceeds there are usually abundant 
moist sounds from the onset of oedema of the lungs. The heart fails, the 
patient becomes steadily waterlogged, slipping down into the bed from the 
orthopnoeic position as he becomes more and more drowsy. The fatal issue 
may not occur in this way, however, but from development of some of the 
more acute nervous symptoms. 

Less common than this type of dyspnoea is Cheyne-Stokes’ respiratiou. 
The whole of the cerebral functions may then show a curious periodicity ; 
thus the pulse quickens during the noisy breathing, the pupil dilates, the 
patient becomes more conscious and restless. As the apnosio pause succeeds, 
the pulse slows down again, the pupil contracts and the patient becomes 
quieter or even comatose. 

The gastro-intestinal symptoms are nausea, hiccough, vomiting and 
diarrhoea. The gastric part of these symptoms may be very chronic. Any 
practitioner who neglects systematic examination of the urine will sooner 
or later treat a case of uraemia as one of simple dyspepsia. Apart from 
the urine, there is, however, one significant point : the dyspepsia may 
improve under treatment while the vomiting persists. In simple dyspepsia 
vomiting is never the last symptom to clear up. It is stated that this 
vomiting has no relation to meals, but this is far from being invariably true. 
Vomiting may occur only then, and so the mistake is made. In severer 
oases the vomiting may be quite uncontrollable, when the prognoais^^becomes 
correspondingly grave. 

Attacks of diarrhoea are not uncommon in chronic nephritiB and^are'not 
in themselves significant of utGemia. The amount of nitrogenous excretion 
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occurring by the bowel, when urinary elimination is inadequate, irritates 
the intestine and leads to the so-called albuminuric ulceration. Another 
explanation of this condition is that htemorrhages which occur here as else- 
where in chronic nephritis arc the precursors of the ulceration. There may 
also be an intense catarrhal or even “ diphtheritic ” colitis. Here, therefore, 
there are local lesions sufficient to account for symptoms usually referred 
to uraamia, for such lesions are conspicuously absent at least in the asthmatic 
and gastric syndromes. It is accordingly inadvisable to call these symptoms 
ursBmic, as is generally done. At any rate the term should be confined to 
those violent choleraic attacks which are out of all proportion to the local 
lesions. Both the vomiting and diarrhoea arc sometimes regarded as an 
attempt at vicarious elimination of toxins. The fact that the vomit may 
contain a higher percentage of amines than the blood certainly suggests this, 
but it must not be forgotten that either vomiting or diarrhoea may so alter 
the pH of the blood as to aggravate existing renal damage. It is this altera- 
tion which may actually determine the onset of ursemia. 

Diagnosis. — This brief account of the symptoms of ursemia will indicate 
also some of the pitfalls besetting diagnosis. When the patient is known to 
have had Bright’s disease, or indeed any disease or injury to the urinary 
system, the possibility of ursemia will arise. The finding of hsematuria, 
albuminuria, cylindruria, low specific gravity urine, bacilluria or pyuria, will 
indicate urinary disease. The estimation of the blood urea and COg com- 
bining power of the plasma will often be necessary to establish the diagnosis. 

The first differential diagnosis to make is between extra-renal and renal 
uraemia. The causes of extra-renal ursemia must be inquired into, particu- 
larly as to whether the patient is taking alkali. Anaemia is a predisposing 
factor. The importance of vomiting and diarrhoea in causing extra-renal 
uraemia must be taken into account. In acute extra-renal ursemia, such as 
may be due to vomiting, the concentration of urinary urea is high. In 
chronic cases, however, secondary kidney damage may lead to polyuria, low 
specific gravity urine, and low urinary urea even in extra-renal ursemia. 

Certain conditions which clinically resemble uraemia are separated from 
it under the term fseudo-urwmiaf because they have a different pathology 
and belong to a different order of clinical events. The commonest cause of 
pseudo-uraemia is cardiovascular disease. Under this heading are to be in- 
cluded the convulsive seizures and varied evidence of cerebral disturbance in 
arterio-sclerotic subjects in whom the symptoms are due to vascular lesions, 
sometimes limited to capillary areas, in the brain. Heart failure, when 
responsible for cerebral disturbance, nocturnal dyspnoea, Cheynes-Stokes’ 
breathing, and on occasion psychosis, belongs to the same order of events, 
and has to be distinguished from true uraemia. It may be a matter of con- 
siderable difficulty to distingoish between cardiovascular disease in which 
the right side of the heart is failing, and in which there is renal congestion with 
albuminuria, microscopic hsematuria and cylindruria — a difficulty which may 
be increased by the fact that the blood urea may rise to 80 or 100 mgm. per 
cent, in congestive heart failure. Further, in true or renal ursemia cardfiac 
failure may be an important complicating factor. In simple congestive heart 
failure the urine is loaded with urates, its specific gravity is raised, twitchings 
do not occur, and the blood urea is normal or inconsiderably raised. Disorder 
of the cerebral circulation, whether due to cerebral thrombosis, capillary 



UREMIA 


1327 


haemorrhages, angio-spasm, or cerebral asdema, may be responsible for tran- 
sient monoplegia or hemiplegia, convulsions and coma. In some cases these 
and other symptoms of central nervous origin are associated with a sudden 
rise in blood pressure and constitute hypertensive cerebral attacks. In other 
cases the intracranial disturbance is due to oedema of the brain, as was first 
suggested by Traube in 1860. In this type of attack the patient is usually 
under the age of 40. There is complaint of sudden severe headache. Drowsi- 
ness is common, and motor weakness with focal signs or loss of vision may 
be transient phenomena. Retinal haemorrhages, exudates and papilloedema 
appear within a few hours. The blood pressure rises and the cerebro-spinal 
fluid pressure is also raised (McAlpine). The blood urea is normal unless the 
attack occurs as a complication of uraemia. CEdema of the brain is found 
post mortem. 

Other diseases which may simulate uraemia are cerebral tumour and 
meningitis. Some cases of cerebral tumour without localising signs, but with 
the classical symptoms of headache, vomiting and optic neuritis, may be 
very difficult to distinguish from uraemia, if there is chronic nephritis as well 
— a not very uncommon complication in syphilitic tumours of the brain. 
But such cases are more chronic in their course than uraemia. If the cerebral 
type of uraemia be accompanied by pyrexia, as it sometimes is, the question 
of meningitis must be considered. Lumbar puncture may then throw light 
on the case by the cytology, bacteriology and urea content of the fluid. 
Lastly, when the uraemic state has reached the stage of coma the differential 
diagnosis from alcoholic poisoning, status epilepticus, trauma, opium, diabetic 
coma, the apoplectiform onset of general paralysis and cerebral haemorrhage 
must be made. In all such cases a careful examination of the urine is essential, 
because comparatively slight renal inadequacy may lead to toxic symptoms 
by the retention of some poison which would otherwise have been promptly 
eliminated. Thus salicylates, iodides, opium and mercury are badly excreted 
by the nephritic. 

Treatment. — As in the case of extra-renal uraemia the maintenance of the ) , 
normal acid-base balance of the blood is of first importance. In most cases 
of renal uraemia there is acidaemia, and this is treated by the cautious admini- 
stration of alkab by mouth, or by the intravenous injection of a 2 per cent, 
solution of sodium bicarbonate 200 to 400 c.c. Anaemia renders the acid- 
base balance unstable. It is treated by the administration of iron, and 60 to 
90 grains of iron and ammonium citrate are given in divided doses daily, 
provided the salt does not upset the digestion. Vomiting and diarrhoea 
should be checked, because they weaken the patient, prevent assimilation of 
food and cause dehydration. Vomiting causes alkalosis, and diarrhoea may 
cause acidsemia. A bismuth mixture or 3 minims of dilute hydrocyanic acid 
and 10 mini ma of solution of adrenaline hydrochloride 1 in 1000 in half an 
ounce of water given every 3 or 4 hours may afford relief. 

The retention of urea is treated by a low nitrogen diet. The diet advised " 
for acute nephritis may be given with advantage for a week or 10 days, and 
after this for 1 or 2 days in each week. If a low nitrogen diet is continued it 
must at least be adequate in its protein content to retain nitrogenous equi- 
librium, for which purpose 1 G. per kilo body-weight is required. Elimination , 
is promoted by maintaining bowel function, avoiding constipation on the 
one hand, and diarrhoea on the other. According to von Noorden, 8 G. of 
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nitrogen can be excreted by the bowel in the day and 3 G. by the skin. ►Strong 
aperients and mercurial preparations should not be employed. A good 
evacuation may be secured by magnesium sulphate 30 to 60 grains repeated 
as necessary, 60 to 90 grains of piilv. jalapae co., 1 oz. of mist, sennie co., or 
60 to 90 grains of compound liquorice powder. The function of the skin is 
promoted by suitable clothing, wearing wool or flannel next to the skin, and 
sleeping between blankets. Much sweating may have disadvantages that it 
causes dehydration, and gives the kidneys a more concentrated and therefore a 
more irritating urine to secrete. The vapour bath or hot pack is more trying to 
the heart than the hot-air bath. None of these measures should be continued 
more than a quarter of an hour after sweating has begun, and a careful watch 
must bb kept on the pulse ; the procedure should be stopped at once if there 
are any signs of collapse, and stimulants should be at liand. If the treatment 
is having a good effect, sweating will begin at a lower temperature with 
FLUCcessive baths. A nightly hot bath, containing 4 tablespoonfuls of mustard, 
followed by wrapping in hot blankets until sweating has ceased, is useful in 
some chronic cases, even where there is no oedema. Pilocarpine is no longer 
advised to provoke sweating. 

Headache and other symptoms of cerebral irritation may be relieved by 
lumbar puncture when accompanied by an increase in cerebro-spinal fluid 
pressure. It is safe to draw off 10 or 20 c.c. if the pressure is raised, but if with 
the drawing off of the fluid there is increase of headache the needle should 
be withdrawn immediately. If the headache is due to a hypertensive attack, 
particularly if there is evidence of congestive heart failure, venesection may 
give relief. The withdrawal by venesection of 10 to 20 oz. of blood may cure 
the headache, and it may stop convulsions in acute nephritis with an over- 
burdened heart. Venesection is contra-indicated in chronic ursemia with 
ana3mia. Bromide and chloral hydrate will often relieve headache. Twenty 
to 30 grains of sodium bromide with 15 to 20 grains of chloral hydrate are 
given by mouth. Aspirin, jflienacetin and codeine are other useful drugs 
best prescribed in combination in severe cases. Morphine, papaveretuni 
(omnopon) and dilaiidid are reserved for intractable cases, and are to be used 
with caution. 


LAUDACEOUS DISEASE 

Synonyms. — Amyloid or Waxy Kidney. 

Definition. — A pathological condition in which the blood vessels of the 
kidney, in more advanced cases the tunica of the tubules and the interstitial 
tissue also, are the seat of waxy degeneration. 

.Etiology. This affection is now rarely met with. It attacks men more 
than women, and although Sccasionally seen in children it is more likely to 
occur in adolescence and earlier adult life, being uncommon after fifty years 
of ago. It is usually due to chronic suppuration, especially in bone, chronic 
tuberculosis and syphilis. It rarely occurs in other chronic infections, but it 
has been described in severe rheumatic heart disease, and a certain amount of 
amyloid change has sometimes been found post mortem in patients suffering 
from chronic cardiovascular disease and chronic nephritis in the absence of 
chronic suppuration. As it is a degenerative change it has however more 
affimty with nephrosis than with nephritis. 
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Pathology. — Amyloid material or lardaccin is a product of protein 
degeneration, and consists of protein linked with chondroitin-sulphuric 
acid. The latter substance is a normal constituent of elastic tissue and 
cartilage. In uncomplicated cases^ the afEected kidney has the appearance 
of a large white kidney with a smooth surface and a capsule that strips easily. 
The organ is firmer than it otherwise would be. On section, the cortex is 
thicker than normal and has a yellowish white appearance ; the glomeruli 
may be visible as minute translucent spots. The pyramids are dark red, in 
contrast to the pale cortex. If a solution of iodine in potassium iodide is 
poured over the surface, some of the glomeruli stand out as mahogany-brown 
spots and the vasa recta as brown streaks. In histological preparations 
stained with methyl- violet, amyloid material takes a pink colour. The disease 
tends to appear first in the capillaries of some glomeruli, while others are 
normal, and its incidence is often partial within a single glomerulus. The 
afferent arterioles, vasa recta and capillary plexus are next affected ; in more 
advanced cases there is amyloid degeneration of the tunica propria of the 
tubules with amyloid deposits in the interstitial tissue. In most cases there 
is an associated nephritis, interstitial rather than parenchymatous. The 
kidney lesion is generally the most striking part of a widespread lardaceous 
degeneration which also involves the liver, spleen and intestine ; less 
commonly the blood vessels of the thyroid, suprarenals, pancreas, heart and 
brain may be affected as well. Occasionally only the kidney is implicated. 

Symptoms. — ^The onset is insidious and the symptoms are not likely to 
occur unless chronic suppuration has existed for at least 3 months. 

The urine is copious, of low specific gravity (1003 to 1010). The amount 
of albumin is variable ; when abundant there is probably coincident nephritis. 
The amount of urine and its specific gravity may also be affected by the 
presence and degree of coincident nephritis, and the state of the heart. 
Hyaline and granular casts are present in the urine ; casts staining brown 
with iodine are not evidence of amyloid disease, and may occur in other 
diseases of the kidneys. True waxy casts are not found. In later stages 
there is oedema, with diminished excretion of urine. The blood pressure 
is not raised, nor is the left ventricle hypertrophied, unless there is coexistent 
chronic nephritis. 

Diagnosis. — The diagnosis is indicated by the nature of the urine. It 
is made (1) when there is a sufficient cause in the past history or present 
condition, namely, chronic suppuration or syphilis ; (2) on the general 
condition of the patient, namely, a secondary anremia, which may reach an 
extreme grade, with a pale or “ alabaster ” facies and cachexia ; (3) on 
signs of lardaceous disease in other organs, such as enlargement of the liver 
or spleen and diarrhoea. 

Course and Prognosis. — This depends on that of the primary cause. 
If the latter is unchecked, the disease is slowly progressive and death occurs 
from exhaustion due to the original disease, less often from ur£emia. Where 
the original disease can be cured, recovery may occur. Complete recovery 
of the kidneys is less Likely than is recovery of the liver, spleen and intestines. 

Treatment. — The treatment is that of the original disease. In suppura- 
tion of the bones or joints, empyema, etc., it is surgical ; but it must be 
recognised that in advanced oases surgical treatment may bo too late, even 
though it is successful in eradicating the septic focus. In all cases fresh air 
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and sunlight and a nourishing diet are essential. Iron, arsenic and cod-liver 
oil should be given. Oases of syphilitic origin should be treated with bismuth 
and arsenic, while mercury and iodides should rarely be given, and then only 
with caution since even therapeutic doses have produced serious reactions. 


PYELITIS 

Definition. — Pyelitis is inflammation of the renal pelvis. The changes 
in the renal parenchyma are those described under Toxaomic Kidney. Pyelitis 
may be complicated by nephritis, and the condition is then termed pyelo- 
nephritis. 

./Etiology. — Moat cases are due to a blood-borne infection of the renal 
pelvis, and it may be noted in this connection that it is a normal function 
of the kidney to excrete micro-organisms present in the blood stream ; 
whether the renal parenchyma is, or is not, of necessity damaged in the 
process is a point on which there is not as yet exact information. The pelvis 
may also be involved by ascending infections — (a) via the lumen of the ureter 
wheu tliere is ureteral obstruction ; it is probable that infection does not 
spread by this channel when the lumen is normally patent, (b) By way of 
the peri-ureteral lymphatics from local foci in lower parts of the urinary 
tract, such as the bladder, urethra, prostate, seminal vesicles and epididymis. 
Lastly, there is the possibility of direct spread of infection from the bowel, 
and by cross lymphatic channels from one kidney to the other. In those 
cases in which a pyelitis occurs secondary to appendicitis, cholecystitis, 
ulcerative colitis, etc., the spread of infection may be by the lymphatics 
or the blood stream. 

Pyelitis is more common in females than in males. Its age incidence 
depends on the determining cause. Thus, it is common in female infants, 
as a result perhaps of urethral infection, to which they are more liable than 
male infants. It is not an uncommon complication of pregnancy, occurring 
especially in the fifth month of gestation. It is common in males at a later 
age, associated with enlarged prostate and cystitis. 

In general terms any injury or disease of the renal pelvis, or any condition 
which interferes with the normal flow of urine, may be the determining cause 
of pyelitis. Thus it is a common complication of hydronephrosis from 
whatever cause. It often complicates stone in a kidney, tuberculosis of the 
kidney and new-growths of the renal pelvis. The frequency of pyelitis as 
a complication of intestinal catarrh (whether due to infection or the habitual 
use of laxatives) and ulceration is probably due to the increased virulence 
and excessive numbers of bacteria that reach the kidney in such conditions. 

Pathology. — The mucous membrane of the pelvis is swollen, oedematous 
and hyperasmic, and the subdiucous venules are engorged. Where there is 
obstruction, the pelvis is dilated and contains a slightly turbid or opalescent 
fluid. In these circumstances the ureter above the obstruction is dilated 
and tortuous and its walls are thickened. The kidney is swollen and pale, 
from cloudy swelling, and in severe cases there may be multiple small abscesses 
in the renal parenchyma. 

Bacillus coli is by far the most common infecting micro-organism. 
Streptococci, staphylococci, gonococci and bacilli of the proteus and typhoid 
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groups may be found. The infecting micro-organism is readily recovered 
from the urine. 

Symptoms. — ^The clinical types of pyelitis differ greatly from one another, 
and the condition may be responsible for an acute fulminating illness or for 
chronic malaise of indeffnite nature. 

Local Symptoms. — Pain is the most important, especially as a diagnostic 
indication in acute cases. It is a dull ache in the loin or flank, at ffrst slight 
and intermittent, later, or in other cases at once, constant and sometimes 
intense. Occasionally it takes the form of renal colic. At its onset the pain 
may be diffuse and abdominal. Increased frequency of micturition is a 
common symptom. There may be strangury. 

General Symptoms. — In acute cases there may be sudden onset with 
rigors, vomiting, headache and the general constitutional disturbance of 
profound tozsemia. These cases may simulate septicaemia (in fact there may 
be septicaemia), appendicitis, or, when associated with abdominal distension, 
constipation and vomiting may even simulate intestinal obstruction. In 
other cases, with cerebral symptoms, meningitis may at first be difficult to 
exclude. 

In subacute cases, without marked pain or rigors, there is general malaise, 
fever, anorexia, wasting and a secondary ansemia associated with some degree 
of polymorphonuclear leucocytosis (W.B.C. = 10 to 15,000). 

In relapsing cases there are periods of exacerbation with acute symptoms, 
and intervening periods of fair health or general malaise. Fever is commonly 
present ; in acute cases with rigors it may rise to 105° or 106° F. In general 
the temperature is irregular, remittent or intermittent, varying between 
102° and 104° F. in acute cases, and 100° and 102° F. in subacute cases. 
The pulse is raised in proportion to the temperature, and there is a corre- 
sponding slight increase in the respiration rate. Of other general symptoms 
constipation or diarrhoea frequently precedes the disease, and constipation 
generally accompanies it. Toxaemia is often marked. 

Deep tenderness on palpation of the renal region is the most important 
sign to determine. There is some degree of abdominal rigidity, and it may 
be possible to determine enlargement and tenderness of the kidney. The 
urine is passed in small quantities at frequent intervals. It has the usual 
characters of febrile urine and is turbid. The turbidity or an opalescence 
is still present after filtration. When an appreciable quantity of pus is 
present it settles at the bottom of a specimen glass in a thick whitish deposit, 
b^xamination of the deposit (catheter specimen in women) shows pus cells 
and epithelial cells from the urinary tract. There may be haematuria. 

Bacteriuria. — In this condition bacteria are present in the urine in such 
quantity as to make it hazy to the naked eye, but there is little or no infiam- 
matory reaction in any part of the urinary tract, Hence there are no localis- 
ing symptoms and few pus colls. The urine when freshly passed has a hazy 
appearance. In a test-tube, when the tube is rotated, the urine has a 
satiny appearance or shimmer. It is not cleared by filtration. It 
often has a fishy smeU in B, coli infection, and is ammoniacal in smell in 
B. proteus infection. Its reaction is acid, unless due to staphylococcal 
or B. proteus infection. It generally contains a trace of albumin, and often 
may contain a few white blood corpuscles and epithelial cells. A catheter 
snecimen grown in broth, in dilutions of 1 c.c., c.o. andjy^ c.c. uhne in 
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*•10 0 . 0 . broth, gives a growth in all dilutions, and in B. coli infections there is 
generally a growth in greater dilutions. Streptococcal and staphylococcal 
infections are less common. 

There may be no other symptoms. On the other hand, there may be 
indefinite malaise, fever, gastro-intestinal disturbance, especially indigestion, 
constipation and abdominal pain ; in other cases headaches, rigors and even 
meningism may occur. There may be local symptoms, such as enuresis 
in children and frequency of micturition in adults. When the symptoms 
point to inflammatory reaction in one part of the genito-urinary tract, such 
as pyelitis, cystitis, prostatitis, urethritis, or epididymitis, the condition is 
better diagnosed accordingly. 

The recognition of bacilluria may be of great importance, not only because 
of the ill-health, acute disease or complications for which it may be responsible, 
but also because it may be a valuable pointer to other disease. For instance, 
a patient may complain of loss of energy and indefinite malaise. On clinical 
examination the only clinical finding may be some degree of secondary anaemia 
or bacilluria. A further examination of the urine bacteriologically, or X-ray 
examination of the urinary tract, may reveal previously unsuspected 
tuberculous disease, stone or neoplasm, even in the absence of urinary 
synmtoms. 

Diagnosis. — When there is fever and constitutional disturbance with- 
out localising signs or symptoms, the differential diagnosis is from those 
diseases which come in their early phases under the category of indeter- 
minate fever. The diagnosis is established by examination of the urine. 
Pyonephrosis is diagnosed by the presence of a tumour. Calculus is recog- 
nised by its clinical features and by X-ray photograph. Perinephric abscess 
in its early stages is not accompanied by pyuria or frequency of micturition. 
Cystitis is generally afebrile ; and it is accompanied by suprapubic dis- 
comfort and pain, particularly at the end of micturition ; the diagnosis can 
be established by cystoscopy. Urethritis is recognised by local tenderness, 
urethral discharge and urethroscopy, and prostatitis by swelling and tender- 
ness on rectal examination. 

Prognosis. — The natural course in the majority of cases is to recovery 
in a few weeks. With modern remedies the urine can generally be sterilised 
in 7 to 14 days unless the urinary infection is a complication of some other 
condition or disease. The prognosis depends very largely on this sterilisation 
of the urine, because the persistence of even a minimal infection is likely to 
lead to relapse, or apparent recovery may be followed by a rticurrence after a 
variable length of time. The disease may progress to pyelo -nephritis, ascend- 
ing suppurative nephritis, pyonephrosis or perinephric abscess. A fatal 
termination is rare, except when the condition comj)licates other disease, 
such as paraplegia, or in elderly persons with obstruction to the outflow of 
urine. ^ 

Treatment. — Prophylaxis is important in nurseries and children’s 
hospitals, since there is evidence of spread of infection via the urethra, 
at any rate in females. Here it is a question of cleanliness. In general 
terms exposure to cold, over- fatigue, and loose stools are to be avoided when 
there is susceptibility to coli infection of the urinary tract. 

The treatment of an acute attack consists of absolute rest in bed, flush- 
ing out the kidneys with large quantities of fluid, and regulation of bowel 
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function. It is important, especially when there is fever, to avoid exposure 
to cold and any possibility of chill. Particularly when there is fever the 
patient should wear wool next to the skin, lie between blankets and be 
nursed in bed. Five to 8 pints of fluid are given in every 24: hours in 
the form of Water, barley water, imperial drink, lemon drink, weak tea and 
thin soups. Milk as such is unsuitable, but junket, buttermilk, whey and 
cream arc good. As the temperature subsides the diet is increased by the 
addition of carbohydrates, fruit, vegetables and fat. Cooked milk in the 
form of milk puddings is allowed. Alcohol is withheld. The bowels are 
emptied with an initial laxative, followed by an enema if necessary. After 
this the action of the bowels is regulated with paraffin, salts or mild laxatives, 
such as liquorice powder, senna pods or rhubarb, so that constipation is 
avoided on the one hand and loose stools on the other. 

In the' initial febrile stage when there is bacterial toxeemia, sufficient 
alkali is given by mouth to make the urine alkaline. A mixture containing 
30 grains each of potassium citrate and sodium bicarbonate is given 3-hourly 
until the urine is alkaline. Every specimen of urine passed is tested with 
litmus paper. When the urine is alkaline the quantity of alkali by mouth 
is reduced by giving it 4- or 6-hourly, but always in sufficient quantity to 
keep every specimen of urine alkaline, until the temperature is normal. 
One of the sulphanilamide group of drugs is then given 4-hourly. A full dose 
is sulphanilamide 1 gramme 4-hourly (6 grammes in 24 hours). This may be 
reduced to 4 grammes in 24 hours after 3 or 4 days, and later to 3 grammes 
(i,e. 0-5 gramme 4-hourly). Alternatively sulphapyridine (M. & B. ,693) may 
be prescribed, or rubiazol (Eoussel) 12 to 8 tablets in 24 hours (one tablet 
contains 0*2 gramme of the azo-compound). In some cases, especially if these 
drugs are not well tolerated, a mandelic acid salt may be given. The usual 
dose is 45 grains of ammonium or calcium mandelate thrice daily. 

Flushing out the kidneys with large draughts of water must always dilute 
the antiseptic drug. Flushing and antisepsis should therefore be attempted 
consecutively and not simultaneously. 

In uncomplicated cases a sterile urine may be expected in 7 to 10 days. In 
some cases the drug may have to be administered for a longer period, or the 
course of treatment may have to be repeated after an interval of a fortnight 
or 3 weeks. Occasionally in resistant cases, or in those which continually 
relapse as soon as the drug is withheld, good results have been obtained by 
giving ammonium mandelate for several weeks, provided that the patient 
is under good observation, so that the occurrence of kidney damage and 
acidasmia can be prevented. In acute cases with fever it may be better to 
initiate treatment with a sulphanilamide drug without the initial course of 
alkali therapy, provided that a close observation of the case can be main- 
tained, including estimation of the blood urea as required. During the acute 
phase of the disease the kidneys are more susceptible to the toxic effects of 
these drugs. 

It is important to remember that, like simple bacilluria, infections of the 
urinary tract are often a complication of organic disease of either the urinary 
tract or bowel. A urinary infection, which at first sight appears to be a simple 
coli infection of the urinary tract, may be only a complication of tuberculosis of 
the kidney calculus, hydronephrosis or neoplasm. Equally it may be a compli- 
cation of organic disease of the digestive tract, such as chronic appendicitis, 
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especially if the right ureter is involved, diverticulosis, or even cholecystitis. 
In any case of urinary infection that is resistant to treatment or presents any 
unusual symptom, a detailed investigation of both urinary and digestive 
tracts is required in order to determine or exclude a change in struc- 
ture which may be the underlying and determining cause of the urinary 
infection. 

In the uncommon fulminating cases with unilateral suppurative nephritis, 
nephrectomy may save the patient’s life. 

Chronic cases. — An initial course of treatment such as that outlined for 
acute infection with rest in bed is advisable. In some cases, perhaps on 
account of long-standing infection, or some other disease of the urinary tract, 
such as calculus diverticulum of the bladder, enlargement of the prostate, etc., 
it may be impossible to sterilise the urinary tract. Every effort should then 
be made to build up the patient’s resistance by living in fresh air, avoiding 
chill and over-fatigue, a generous and nourishing diet, and by so arranging 
the diet that the bowels are open regularly without taking purgatives other 
than a simple saline in the morning, paraffin and agar, or other laxative which 
determines the evacuation of a formed stool. It is important so far as is 
possible to restore integrity of structure to the body as a whole by the cure 
of anaemia, for instance, and by the eradication of obvious sepsis elsewhere in 
the body. In incurable cases the infection may be controlled to a greater £)r 
less extent by long-continued use of hexamine, which may often be given 
with advantage with methylene blue. 


PEEINEPHBITIS AND PERINEPHRIC ABSCESS 

1. Perinephritis without suppuration is really a part of some cases of 
chronic nephritis. Its clinical importance is nut generally recognised, but 
it may be a cause of lumbar pain in that disease. The capsule of the kidney 
is thickened and adhereut to the perirenal tissues, many of the adhesions 
being vascular. 

2. Perinephritis proceeding to suppuration may be primary or secondary. 

AEtiology and Pathology. — The primary form may follow injury, but 

more frequently it results from boils, carbuncles and tonsillitis, or complicates 
an acute specific fever. Soon after the War of 1914-1918, cases were so 
common as to be described under the name of ejddemicperine'pJiric^u'ppuration. 
The infecting organism is Staphylococcus pyogenes. J. Koch has shown 
experimentally that intravenous injection of staphylococci is followed by 
their excretion in the urine after an interval of 4 to 6 hours. In the process 
of excretion, according to Koch, they may give rise to multiple cortical 
abscesses, cylindrical meduUary abscesses, or, passing along the cortical 
lymphatics, may gain access to the perinephric tissues and there cause abscess 
formation. In these circumstances perinephric abscess is an example of the 
mildest form of staphylococcal pyaemia with single metastatic abscess forma- 
tion. The secondary form may complicate supijuration in the neighbouring 
organs, such as the kidney, liver, gall-bladder or appendix. It may be 
secondary to caries of the spine. In other cases the infection may be carried 
by lymphatics from a focus in or around the bladder, rectum or female 
pelvic organs. 
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Such is the ordinary terminology, but it will be observed that the 
“ primary ” form is really due to infection from a distant focus through 
the blood stream, while the “ secondary ” is due to direct extension or 
infection through the lymphatics from some focus in the neighbourhood 
of the kidney. 

Symptoms. — The onset is generally gradual. It is characterised by 
fever and malaise as in typhoid fever. There may be no local symptoms 
for the first 7 to 14 days, and during this period there is increasing toxsemia, 
general abdominal discomfort or pain, slight fullness and resistance, with 
deep tenderness, in the affected loin. As the abscess forms, pain and 
tenderness increase, there is induration and, later, redness of the skin and 
oedema in the lumbar region. The tumour first tends to spread backwards, 
obliterating the normal hollow in the loin, and then as pus collects it may 
spread forwards, forming a tender tumour palpable from the front. In its 
relations to the colon it resembles a renal tumour, but does not move with 
respiration. There is resistance or rigidity of the abdominal wall on the 
affected side. There is an increasing polymorphonuclear leucocytosis 
up to 20,000 or even 40,000. The urine is febrile in character, containing 
a trace of albumin and perhaps a few white blood corpuscles ; it does not 
contain pus, unless the kidney itself is involved, but hsematuria may occur. 
In some cases the disease runs an acute course, and there may be rigors at 
an early stage. 

Course. — ^When the condition is simply associated with chronic nephritis 
it has no separate significance. When it proceeds to suppuration the 
abscess may rupture into the peritoneum, colon or pleura, or on to the 
surface, unless the abscess is opened and drained. 

Diagnosis. — Before localising signs appear the condition may be mis- 
taken for typhoid fever, malaria or septic endocarditis. The blood 
examination is important for the purpose of excluding malarial parasites ; 
leucocytosis is against typhoid fever, and when above 15,000 is in general 
against infective endocarditis. Absence of agglutination of micro-organisms 
of the typhoid group is further evidence. 

When the tumour exists it has to be distinguished from a renal tumour 
or pyonephrosis. Renal and adrenal growths may be accompanied by 
fever, but do not usually give the general symptoms of suppuration ; they 
tend to extend forwards rather than backwards, and induration of the 
tissues is absent. Pyonephrosis causes symptoms of suppuration and a 
tender swelling, but the tumour is circumscribed, moves with respiration, 
and does not cause any bulging in the lumbar region. Pyuria is usually 
present. 

The diagnosis of caries of the spine, hip disease, and even of myositis as 
distinct from perinephritis may be difficult. Since perinephritis in itself 
induces lumbar rigidity and some degree of scoliosis, X-ray examination may 
be required to exclude caries of the spine. Hip-joint disease is excluded 
by absence of local tenderness and by the freedom of fiexion and rotation 
of the thigh. 

Treatment. — In the early stages, before there is evidence of suppura- 
tion, and when the chief symptom is lumbar pain, the treatment is that of 
a patient acutely ill with a general toxeemia. The bowels should be kept well 
open, and fomentations or poultices applied to the lumbar(region. Aspirin 
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may be given to relieve pain. An operation fchould be performed and the 
abficesB evacuated an soon ns the diagnosis is definitely established. 


TUBERCULOSIS OF THE KIDNEY 

Small grey tubercles are frequently found scattered through the kidneys 
in persons who die of acute miliary tuberculosis ; the kidney disease, however, 
scarcely affects the chnical aspect of the case, and this form of renal tuber- 
culosis will not be considered here. Further, in patients who die of pul- 
monary tuberculosis it is not uncommon to find tuberculous foci in the 
kidneys post mortem, although there was no indication of their presence 
during life. 

Clinical renal tuberculosis is either the fibro-caseating form of the disease, 
or it is tuberculous hydronephrosis. In either case, the tuberculous infec- 
tion is generally primary in the kidney in so far as its clinical expression 
is concerned. 

Etiology. — It is more common in women than men. The maximum 
age incidence is in the third and fourth decades ; the disease is uncommon in 
the young and rare in the old. At an early stage the disease is unilateral. In 
the majority of cases the tubercle bacilli are carried to the kidney by the 
blood stream from a tuberculous focus, such as a caseating lymph gland. 
Recent experimental work has shown that bacteria do not ascend in the 
lumen of the ureter unless it is diseased, when the infection may spread by 
direct extension in its walls. Infection may also reach the kidney via the 
lymphatics in a proportion of cases. The path of infection is by way of 
the ureteric lymphatics, and it is probable that in pelvic tuberculosis, for 
example, tuberculous prostatitis, may spread to the kidney by this route. 
There is also reason to think that tubercle bacilli from a diseased kidney may 
infect the opposite healthy kidney by the same lymphatic path, the bacilli 
first travelling in the urine and walls of the ureter from the diseased kidney 
and causing disease of the bladder, and then travelUng from the bladder by 
way of the ureteric lymphatics to the sound kidney. On the other hand, 
there is a shorter path for infection from one kidney to another by the para- 
aortic lymphatic system. Since the disease in the other kidney takes the 
same anatomical form as it originally had in the kidney first affected, it is 
probable that, if the first is due to a blood-borne infection, so is the second. 
Vesical tuberculosis is, as a rule, secondary to infection elsewhere in the urino- 
genital system commonly in the kidneys. 

Pathology. — The initial lesion is in the cortex, or one of the pyramids, 
and it consists of one or more tubercles, l^he morbid process spreads by 
destruction of kidney tissue ; there is caseation in the centre of the lesion, 
inflammatory reaction, with intense small-cell infiltration, giant-cell forma- 
tion and more or less fibrosis at the periphery. The lesion also spreads by 
the deposition of tubercles at a distance ; these are scattered through the 
cortex, singly or in groups. JCxtension through the capsule is uncommon, 
but extension to the renal pelvis is frequent. (Complete destruction of one 
or more pyramids may occur, or the disease may spread and involve one or 
more calices or the entire pelvis. The resulting infiltration and cicatricial 
oontipaction may lead to hydro- or pyo-nephrosis. The disease tends to extend 
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down the ureter, and the bladder is commonly infected at an early stage.. 
Secondary infectious may lead to metastatic abscesses in the kidneys and 
ultimately to destruction of the whole organ. 

Symptoms. — Frequency of micturition is often the earliesb symptom; 
it is first noticed by day and later at night. Urgency and painful micturition 
develop next. The urine may show no other abnormality than a trace of 
albumin at an early stage ; characteristically it is pale and a little turbid 
from the presence of pus ; it is acid in reaction, it may contain a few renal 
cells, and it is sterile on culture. By appropriate staining tubercle bacilli 
may be demonstrated in the centrifuged deposit. Hssmaturia may be the 
first symptom, or the disease may develop insidiously with lumbar pain. 
On examination, the kidney is sometimes enlarged, and it may be hard and 
irregular ; it is often tender. Tenderness along the course of the ureter 
or thickening of the ureter, as determined by abdominal or rectal examina- 
tion, is of great importance. The rest of the urino-genital system requires 
close examination ; this should include cystoscopy and in some cases ureteral 
catheterisation. X-ray examination of the abdomen may reveal calcified 
tuberculosis of the kidneys or lymph glands, and it may be required in the 
differential diagnosis from renal calculus. Finally, a careful review of the 
patient’s history and present condition for evidence of a chronic bacterial 
toxsemia or of tuberculous infection elsewhere must be made. 

Diagnosis. — -The presence of tubercle bacilli in the urine, whether deter- 
mined by microscopic examination of the stained deposit or by guinea-pig 
inoculation, is not absolute proof of renal tuberculosis, because the bacilU 
may be excreted by a healthy kidney or they may come from some other 
part of the urinary tract. Nevertheless, the demonstration of tubercle 
bacilli in the urine is of the first importance in a doubtful case, and the 
diagnosis may be established by cystoscopy. The cases which require most 
careful examination are those with an atypical onset, such as massive 
hajmaturia, and those in which there is a gross secondary infection when first 
seen. The possibility of renal tuberculosis must always be borne in mind 
in hydro- and pyo-nephrosis. The differential diagnosis from simple album* 
inuria and the several forms of Bright’s disease is made on the presence 
of pyuria and the absence of signs and symptoms of chronic nephritis. 
Patients with pulmonary tuberculosis are perhaps more prone than others 
to chronic nephritis on account of the secondary infections which complicate 
their disease. 

Course and Prognosis. — The onset is insidious and the course pro* 
gressive. Natural recovery is hardly known, though occasionally an un* 
suspected caseous kidney may be found at autopsy in patients dying of other 
diseases. The disease runs an uncertain course, having a duration of a 
few years up to ten or even twelve years from the date of diagnosis. Death 
results from tuberculous toxaemia, secondary infection, or failure of renal 
function. 

Treatment. — When the disease is unilateral the Iddney should be 
removed but nephrectomy is rarely justified if the other kidney is involved. 
In any case the patient’s health and resistance should be raised to the utmost 
by rest, fresh air and good food, on the general lines of treatment of tuber- 
culosis of the lungs. Cautious tuberculin treatment may be indicated when 
the disease cannot be treated silrgioally. 
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RENAL CALCULI (NEPHROLITHIASIS) 

Renal calouli may be composed of calcium oxalate or carbonate, uric acid, 
urates, phosphates, cystin, or of a mixture of these. 

iEtiology.—All these materials are sparingly soluble in water and their 
solubility in urine is dependent on (j) its ^H. If this stands at 5 uric acid 
is precipitated, while phosphates and carbonates are deposited at pH about 
8 ; the others at some intermediate point, (ii) On the presence of urea, 
which renders both uric acid and oxalates more soluble, (iii) The protective 
action of certain non-albuminous colloids. If these become coagulated their 
protective influence is lost. Thus two factors are required to form a renal 
calculufS : crystals derived from the urine and some colloidal material to 
bind them together. Hence, as Benjamin Moore pointed out, the commonest 
nucleus of a stone is calcium oxalate, since oxaluria excites albuminuria 
and even hsematuria, thus providing the necessary colloid. Prolonged 
recumbency, as after fracture of the femur, provides opportunity for calculus 
formation apparently from stagnation in the dorsal portion of the calices. 
Infection of the urinary tract such as pyelitis is not considered so important 
as formerly, and indeed may be merely secondary to the calculus ; but it is 
a factor in cystinuria, which will not lead to a calculus unless the urine 
becomes infected. Pure uric-acid stones may occur in quite young children, 
but the definite deposit of uric-acid crystals in the pyramids and pelvis 
of the kidney which is almost a normal event does not seem to lead to calculus 
formation and milk is usually sufficiently diuretic to remove them. The 
most important single factor in the prophylaxis of stone is adequate diet. 
Lack of vitamin A is especially prone to excite stone. In a recent investiga- 
tion 96 per cent, of cases of renal calculi showed evidence of its deficiency. 
It is necessary for the maintenance of the proper nutrition of epithelial 
linings ever 3 ^whcre. The former comparative frequency of uric-acid stones 
in the children of the poor in London was probably related to the scarcity 
of fresh vegetables in the diet. Such stones were also common in Norfolk 
and the neighbouring fens. Chalk in the soil or in the drinking water does 
not predispose to stone. The factors leading to the deposits of various 
crystals in the urine have already been discussed (see Abnormalities of the 
Urinary Secretion). 

Calculi may occur at any age, but are very rare in the old. They are 
commoner in males than in females. Those of sedentary habit arc more 
liable to them. Alcohol and lead are said to predispose to renal calculi. 
A high blood calcium, whether due to excess of parathormone (as in para- 
thyroid tumours) or of vitamin D, can be an important factor in producing 
calculi of calcium phosphate^ 

Pathology. — The pure oxalate stone is very hard, mulberry-shaped, stained 
by altered blood, and varies in size from that of a mere granule to that of a 
walnut. If it is encrusted with uric acid it becomes brown, and in form a 
coral-shaped mass, representing a cast of the renal pelvis and calices. Phos- 
phatic stones are generally smooth and white. A cystin stone is hard, oval, 
light amber or greenish in colour, with a glistening surface. Other forms 
are rare. If the stone remains in the renal pelvis it may (1) by gradually 
increasing in size lead to the atrophy of the renal tissue ; (2) by eroding the 
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capsule of the kidney produce a fistula into the perinephric tissues, resulting 
in a perinephric abscess ; (3) by obstructing the outflow of urine cause hydro- 
nephrosis or, more frequently, pyonephrosis. If it passes into the ureter it 
may become impacted, in this way again exciting hydronephrosis or pyo- 
nephrosis, or if it obstructs the ureter completely, may produce atrophy of the 
kidney. If it causes ulceration of the ureter, this may be followed by 
stenosis. If it passes into the bladder it is very likely to excite ammoniacal 
decomposition, and thus become encrusted with phosphates. 

Symptoms. — A stone may remain latent in the kidney without causing 
any symptoms. More usually it causes pain, particularly on any jolting move- 
ment. This is occasionally referred to the opposite side, a point to be borne 
in mind when considering operation. A bout of pain may be accompanied 
by hsematuria, and there may be albuminuria for some days afterwards. A 
small oxalate stone may produce more pain than a large uratic stone, because 
of its hardness and roughness. A large, branched uratic stone occasionally 
causes profuse hsematuria without any pain. The results of renal calculi 
may bo classified as (a) mechanical, (h) septic. Under the first heading 
come colic, hsematuria, anuria, hydronephrosis ; under the second, pyelitis, 
perinephric abscess, pyonephrosis. 

Renal colic is the most severe and distressing manifestation of calculus. 
It is particularly likely to be started by riding on a horse or in a train or 
omnibus, which causes the calculus to engage in the entrance to the ureter. 
Violent paroxysms of pain then occur, radiating along the course of the 
genito-crural nerve down into the groin and testis, which becomes retracted 
in the scrotum. The pain is also felt in the loin, and the muscles overlying 
the kidney become rigid. Vomiting and sweating are common. The patient 
is unable to keep still, and rolls about or gets on to his hands and knees, 
calling out with each paroxysm. He becomes pale and his pulse increases 
in frequency, and the temperature is apt to rise. During or after the attack 
there is usually some hsematuria, and crystals may be found in the urine. 
The attack may last several hours and then end as abruptly as it began. 
Anuria is a serious symptom and implies that the ureter is completely blocked, 
and the other kidney is either diseased or its secretion reflexly inhibited. 
Occasionally both ureters may be blocked by calculi. Symptoms referred to 
the bladder, prostate or seminal vesicles do not occur until the stone reaches 
the bladder or the lower end of the ureter. 

Diagnosis. — The occurrence of renal colic and hsematuria suggests stone, 
but these symptoms may be produced by the passage of a blood clot from 
renal neoplasm or by acute pyelitis, especially in a movable kidney. Ordinary 
examination of the abdomen reveals nothing beyond lumbar tenderness in 
uncomplicated cases. X-ray examination is of great value. Oxalate stones are 
the easiest to detect by that method, as even when small they throw a dense 
shadow. This is fortunate, since oxalate stones are the commonest. Pure 
uratic stones may not be detected unless they are large. Cystin stones throw 
very little shadow. Calcareous abdominal glands and phleboliths may be 
mistaken for calculi on X-ray examination. In doubtful cases, pyelo- 
graphy, intravenous or instrumental, should be done. A skiagram of the 
pelvis should never be omitted, since a stone may have passed down to this 
region. Attacks of pain and h 83 maturia with the presence of calcium oxalate 
crystals in the urine, but with a negative X-ray examination, are probably 
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due to crises of oxaluxia (see p. 1296). Appendicular colic may simulate renal 
colic, but the point of maximum tenderness is different. 

Prognosis. — ^As long as there is no serious destruction of kidney substance 
or septic complication the outlook as to life is good, if treatment be adequate. 
Attacks of renal colic may occur from time to time, with great suffering, 
and even after stones have been removed by operation they may form again, 
though this is exceptional. Occasionally stones may be followed by a true 
chronic nephritis with its usual consequences. 

Treatment. — The methods which should be employed when crystals 
likely to form stones are found in the urine have been described under urinary 
deposits. Careful attention must be given to the diet, especially to its vitamin 
content. Disinfection of the urine should be carried out as described under 
bacilluria and pyelitis. It is well, however, not to render the urine alkaline 
when a stone is suspected, since this would lead to a deposit of phosphates 
upon it. A book of litmus papers should be given to the patient with in- 
structions to place blue and red strips in the morning urine, which is likely 
to be the most acid. Enough citrate of potash sho^d be given to render 
the urine amphoteric but not alkaline. Probably 20 grains at night will 
be sufficient for this purpose. The urine should be kept dilute by taking 
water freely. Mineral waters, such as Contrexeville and Evian, are helpful, 
the former particularly for uric acid, the latter for oxalates. Whey is also 
helpful when uric acid crystals are present. If a renal calculus is present, 
and this is confirmed by X-rays, removal by operation is indicated. The 
following points, however, are generally contra-indications for operation : 
(i) large bilateral stones ; (ii) stones which are only the size of a pea or smaller, 
unless there is severe pain, extensive absorption of renal substance causing 
toxic symptoms, or obstruction to the outflow of urine. If a small stone 
is not passed as a result of medical treatment, its removal by operation 
should be seriously considered ; (iii) in some patients small calculi are 
repeatedly formed and passed. In these cases operation is better postponed 
because of the likelihood of recurrence. If the diagnosis is uncertain, or 
operation is refused or postponed or considered inadvisable because of the 
patient’s general condition, the treatment appropriate to the deposit found 
in the urine should be continued. Violent exercise and jolting movements 
should be avoided. Small stones can often be got rid of by giving the patient 
5 to 10 minims of tincture of belladonna with 10 grains of potassium citrate 
every 4 hours for a few days, and directing that 5 pints of water should be 
taken in the 24 hours. For the symptomatic relief of pain, aspirin in 10-grain 
doses, hot baths and kaolin poultice (antiphlogistine) may be of service. 
Morphine should be avoided in the treatment of chronic renal pain, on 
account of the danger of establishing a habit. 

For an attack ol renal ^olic, Jth to Jrd of a grain of morphine tartrate, 
together with j^th of a grain of atropine sulphate, should be given hypo- 
dermically . The anti-spasmodic effect of the atropine aids the onward passage 
of the stone, while the morphine relieves the pain. If morphine be given 
alone, the pain is apt to recur as soon as its anodyne effect passes off. Ten 
minims of tincture of belladonna should then be given in an ounce of water 
every^ 3 or 4 hours, with abundant fluids, as described above, until the pupils 
are dilated and the face rather flushed. Inhalations of chloroform may be 
necessary at the onset, until the drugs have had time to act. Hot applications 
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to the loins or hot baths may help to relax spasm. Inversion of the patient 
has been advised, to attempt to disengage the stone from the ureter. After 
the paroxysm is over, the aid of X-rays should again be invoked to locate the 
stone if it has not been passed. 


HYDRONEPHROSIS 

Definition. — A condition in which the pelvis and calices of the kidney 
are distended by the accumulation of non-infected urine due to ureteral or 
urethral obstruction, 

.etiology. — Congenital. — The condition may be congenital, due to 
an abnormality of the ureter or urethra ; other congenital defects may be 
present. The ureteral stricture is commonly found at the exit of the ureter 
from the pelvis of the kidney, or near its entrance into the bladder. Other 
congenital causes arc a faulty connection of the ureter to the pelvis of the 
kidney, or an aberrant renal artery. Hydronephrosis is sometimes found 
post mortem in infants and children without evidence of obstruction to the 
outflow of urine. In these cases the condition is presumed to be due to 
a neuro-muscular inco- ordination comparable to congenital hypertrophic 
stenosis of the pylorus. 

Acquired. — It is more common in females than in males, and the 
maximum age incidence in 74 cases collected by Herringham was between 
the third and sixth decade. 

(a) Bilateral, hydronephrosis results from stricture of the urethra, 
phimosis, enlarged prostate, obstruction within the bladder, or from a pelvic 
tumour ; the last named is the commonest cause. 

(&) Unilal,eral hydronephrosis is due to ureteral obstruction from — 

1. Obstruction of the lumen by a stone, growth or blood clot. 

2. Stricture of the ureter following ureteritis. 

3. Pressure from without due to growths. 

4. Torsion of the ureter by displacement of a movable kidney. It is 
also thought that chronic prostatitis or cervicitis may cause sufficient 
inflammation to produce some dilatation of the kidney pelvis and upper 
ureter which lengthens and thus kinks the latter. 

Pathology. — Two types of hydronephrosis are recognised, namely, the 
])elvic type due to upper urinary tract obstruction and the renal type from 
obstruction to the lower tract. In the former the pelvis of the kidney is 
dilated and there is less absorption of renal parcachyma in the calices. In 
the latter the calices arc more dilated and there is considerable destruction 
of kidney substance. 

It is generally held that hydronephrosis results from intermittent obstruc- 
tion. It has been produced experimentally, however, by ligature of the 
ureter causing complete obstruction. But complete obstruction is more 
usually followed by atrophy of the kidney. 

Symptoms.—Many cases are latent, and give rise to no symptoms. The 
tumour may be discovered accidentally, or there may be complaint of pain 
in the flank or back. The onset is insidious. 

'Ihe symptoms by which a hydronephrosis is indicated are the presence of 
a renal tumour and complaint of an aching pain in the dank or back, and 
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Bometimes polyuria or hasmaturia. In intermittent hydronephrosis, the 
tumour suddenly disappears with the passage of a large quantity of watery 
fluid ; after an interval the tumour gradually reappears and finally empties 
suddenly as before. This sequence may be repeated at intervals. Where 
true polyuria or hasmaturia occurs it is due to a coincident nephritis or pyelitis. 
There may be acute exacerbations of the chronic pain, with vomiting and 
collapse ; such attacks may accompany emptying of the hydronephrotic sac. 

Course. — When unilateral, hydronephrosis may never cause serious 
trouble, and intermittent cases may persist for years and finally disappear. 
In bilateral cases uraimia may supervene. Infection of the kidney is not 
uncommon, and may lead to acute pyonephrosis. The sac may discharge 
spontaneously through the ureter, and the fluid never reaccumulate. The 
sac may rupture into the peritoneum, or rarely through the diaphragm into 
the lung. Cases have occurred in which the ureter of the sound kidney has 
been blocked by a calculus. 

Diagnosis. — The condition, especially when bilateral and unaccom- 
panied by symptoms, is generally overlooked. In its most characteristic 
form, where the hydronephrosis is intermittent, the diagnosis is readily 
made. When the condition is apparent simply as a renal tumour the diagnosis 
from renal neoplasm (or retro-peritoneal glands in a child) is difficult. When 
the tumour is large it maj'^ be mistaken for an ovarian tumour. The diagnosis 
can be established by intravenous pyelography supplemented, if necessary, 
by instruniental pyelography. Aspiration of the sac has been occasionally 
done for diagnostic purposes ; but surgical exploration is a safer measure. 
Fluid from a hydronciffirotic kidney is clear or slightly turbid ; it contains 
albumin, and traces of urea and other urinary constituents ; in the deposits 
are epithelial cells. 

Prognosis. This depends on the cause of the hydronephrosis and the 
condition of the opposite kidney. 

Treatment. The first indication is to remove the cause. Cases of inter- 
mittent hydronephrosis that do not cause serious symptoms should bo 
treated on general lines. An abdominal belt to support a hydronephrotic 
mobile kidney may be of service. 

In unilateral hydronephrosis causing serious symptoms, or of large size, 
von Licmenberg s plastic operation or nephrectomy is advisable. Since the 
state and function of the opposite kidney can be fairly accurately ascer- 
tained by pyelography and examination of a sample of urine obtained by 
ureteral catheterisation, nephrectomy is a less serious risk than it was before 
these exact methods of diagnosis were available. Sympathectomy has been 
recommended, but it is not clear how this can produce the desired effect. 

n bilateral hydronephrosis the main indication is to remove the cause 

r 1 ’ adopt every measure that may aid in preventing 

infection of the urinary tract. ^ ” 


PYONEPHROSIS 


Definition. Distension of the renal pelvis with 
sufficient to cause a renal tumour. 

iCtiology. The affection is a sequela of pyelitis 


pus, to an extent 
or hydronephrosis. 
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TUMOtJRS OF THE KIDNEY 

There are two main types, namely, tuberculous and pyogenic pyonephrosis. 
The latter, which is the commoner, is most frequently due to an impacted 
calculus. 

Symptoms. — The patient is wasted, toxic and febrile. Rigors are 
common. There is a renal tumour, which is tender on palpation, and moves 
to some extent with respiration. Pyuria is present, unless the ureter is 
completely obstructed. 

Diagnosis. — The differential diagnosis from hydronephrosis is made 
from the presence of pyuria and of local and general symptoms of bacterial 
infection. Perinephric abscess gives signs of a more diffuse swelling, usually 
with a3dema and redness of the surrounding skin, and does not move with 
respiration. 

Treatment. — Tn bilateral cases the treatment is palliative. In unilateral 
cases nephrectomy is indicated, if tests show that the other kidney is 
adequate. 


TUMOURH OF THE KIDISIEY 
Benign Growths 

These are of relatively slight importance. 

Adenomata are the most common, occurring in the cortex or under the 
capsule. They may be single or multiple ; multiple nodules commonly occur 
in sclerotic kidneys in old age. They seldom attain any size. 

Fibromata are not uncommon as nodules, sometimes multiple, in the 
cortex or medulla. Lipomata and angiomata are rare. 

Malignant Tumours 

Dysembryomata. — These tumours are found most commonly in children 
under 3 years, and almost alwaj^s under the age of 11 (Hadlield). They are 
more often bilateral than carcinoma. They consist of cells remaining at 
the embryonic level and failing to differentiate in any direction (“ Round- 
celled Sarcoma ”). There is a stroma of undifferentiated foetal connective 
tissue which resembles spindle-celled sarcoma. In some tumours some 
degree of differentiation may take place. Thus these tumours may contain 
embryonic striped muscle, primitive cartilage or nervous tissue, and primitive 
poorly-formed tubules can usually be found. They are yellow and homo- 
geneous on section. 

Adenocarcinoma op Renal Tubules. — As a result of an examination 
of the 74 specimens of tumours of the kidney in the St. Bartholomew’s 
Hospital Museum, Hadfield has come to the conclusion that renal tumours 
previously known as Hypernephromata are in fact Adenocarcinomata. 
These tumours are single, large, well circumscribed, and often surrounded 
by a capsule of compressed fidney tissue which is destr<ri*.j;tL. by pressure 
rather than by infiltration. These tumours consist .If spl stomosing 

columns of cells. Their blood supply consists of irregularl;^'^ol;jed, lake-like 
sinusoids which lie between the tubules of the growth in contradistinction 
to adenomata, which are composed of well-formed tubules having well- 
defined lumina ai»cl a simple capillary circulation. Both in adenomata and 
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adenocarcinomata, and especially in the latter, the cells are infiltrated with 
a lipoid-fat-glycogen complex (“ lipoid infiltration ”), which gives these 
tumours their peculiar yellow colour. Eecetit and old haemorrhage is 
commonly seen. Cystic degeneration often occurs. On section there is fine 
and coarse lobulation. These tumours may spread along the renal veins 
into the inferior vena cava, and to the pelvis of the kidney and perinephric 
tissues . 

Symptoms.- 1. Haematuria is the first symptom in more than 70 per 
cent, of the cases. It is much less frequent in children. The blood is fluid 
or clotted, and moulds of the pelvis or ureter may be passed. The he'ematuria 
is spontaneous, profuse and intermittent ; it is little influenced by rest, nor 
is it provoked by exertion. It may be the only evidence of a neoplasm, and 
after lasting for a week or 14 days may cease, leaving no further evidence 
of the growth until at some later date a tumour is felt. I' he urine frequently 
contains albumin at intervals. 

2. Pain is uncertain. It may be a dragging feeling, or a constant ache. 
The passage of clots may give rise to renal colic ; otherwise the hsematuria 
is not accompanied by pain. 

3. The presence of a tumour is a most impoi tant sign. It is felt on deep 
palpation bimanually. It is first palpable below the ribs, outside the rectus 
muscle, as a solid swelling, with rounded borders, that moves with respiratien. 
It may be possible to define its upper border. As the tumour increases, it 
tends to go forward. It may fill the hollow below the twelfth rib behind, 
but does not cause a swelling in the back. Large renal tumours cause 
asymmetry and bulging of the abdominal wall and marked displacement of 
neighbouring abdominal viscera. On the right side, the ascending colon lies 
in front, on the left the last part of the transverse colon and the upper part 
of the descending colon ; the tumour is, therefore, resonant on percussion in 
front. When the tumour is highly vascular, pulsation is felt in it, and a 
systolic bruit may be heard over it. In later stages, the tumour is liable to 
become fixed by adhesions. 

4. Progressive emaciation is generally late. It may be absent although 
the tumour is large. 

5. Metastases are sometimes the first sign of a renal neoplasm, occurring 
in the lungs, bones or brain. Secondary deposits in the para-aortic lymph 
glands may cause obstruction to the inferior vena cava, or this may result 
from pressure of the tumour itself. 

Diagnosis. — Diagnosis is made on the presence of hsematuria, with a 
tumour. When haematuria occurs alone, and other causes have been excluded 
by careful clinical, bacteriological and X-ray examination, then a more 
detailed investigation of the urinary tract must be undertaken immediately. 
This entails cystoscopy, intravenous pyelography and on occasion retrograde 
pyelography. When a tumour is the only sign an exploratory laparotomy is 
advised. The tumour requires to be distinguished from splenomegaly, 
hepatomegaly ff^^d Riedel’s lobe. A renal tumour has not the definite edge 
characteristic d enomegaly and enlargement of the liver. Enlargement 
of the liver is i|.j often a source of difficulty. A RiedePs lobe is continuous 
with the liver, does not extend back into the loin, and is dull on percussion. 
Splenic tun^ours are recognised by the fact that they tend to occupy an 
oblique position in the abdominal wall, by the presence of a notch and of a 
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sharp inner margin, free movement with respiration, and dullness to per- 
cussion. 

A differential diagnosis from retroperitoneal tumours, including those of 
the suprarenal, is not always possible, though the suprarenal growths may 
sometimes be recognised by certain characteristic features. Thus, there is 
the medullary sarcoma type described by Hutchison, generally occurring in 
children, characterised by metastases in the skull, ecchymotic swelling of the 
eyelids, papillccdema and severe anaemia, and the “ infant Hercules type of 
tumour of the adrenal cortex. 

Prognosis. — The disease is almost invariably fatal. Many die within 
2 years, and the majority within 4 years, though exceptional cases of 
survival for 6 to 10 years after operation have been recorded. 

Treatment. — Surgical treatment alone holds out a prospect of cure. 
Symptomatic treatment includes the use of drugs for the relief of pain and 
the control of hacuuituria. 


CYSTS OF THE KIDNEY 
Solitary Cysts 

These may occur in an otherwise normal organ. They vary in size from 
very small cysts to tumours of considerable bulk. They result from dilata- 
tion of an obstructed tubule, and they may be congenital. 

Multiple Cysts 

Multiple cysts of small size are commonly met with in sclerotic kidneys. 
They result from chronic inflammatory changes that lead to obstruction of 
the tubules with subsequent dilatation. There arc also rare cases of multiple 
cysts, of large size, whose setiology and course are little known. 

Polycystic Disease op the Kidneys 

Definition. — Polycystic kidneys appear as a massive conglomeration 
of cysts, varying in size from a pin’s head to a marble, separated by dense 
strands of fibrous tissue, in which little or no renal tissue is evident on naked- 
eye examination. 

.Etiology and Pathology. — The commonest age incidence is between 
40 and 50 years ; they are relatively common in the decades preceding and 
following ; they may occur in infancy and childhood, and of these a large 
proportion are in still-born infants. Those occurring in infants are con- 
genital, and other congenital abnormalities may be present. The disease in 
adults is probably also congenital in origin. In this case it must be progres- 
sive, because the renal damage in the later stages is too severe to have been 
compatible with many years of active life. In this connection it is noted that 
the disease is often found in more than one member of a family apd in suc- 
cessive generations. Its familial incidence, congenital origin, and association 
with cysts in other orgaos, especially the liver, all suggest that this disease 
belongs to the group of congenital-developmental errors. 

43 
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The organs arc enlarged in size, and weigh 20 to 30 ounces each, or even 
3 to 4 lb. They have been compared to a bunch of grapes in appearance. 
The cysts project from the surface and form the mass of the organ. They 
are lined by a layer of flattened cells, and are filled with fluid. This fluid 
is clear or turbid, limpid or viscid, colourless or yellowish ; it is sometimes 
blood-stained, giving it a red, purple or green colour. Urea has been found 
in the fluid, which may also contain fat globules, cellular debris, cholesterol 
and triple phosphate crystals. On microscopic examination more or less 
renal parenchyma is found in the septa between the cysts ; the tubules are 
distorted, and exhibit varying degrees of atrophy, degeneration and dilata- 
tion, while the glomeruli show changes characteristic of chronic interstitial 
nephritis. The blood vessels of the kidney undergo sclerotic changes ; there 
is increased fibrous connective tissue and small cell infiltration. In some 
cases cysts are also found in the liver, ovaries, broad ligament, uterus, pancreas 
and spleen ; but they are rare in any other organ than the liver. 

Symptoms. — The affection is nearly always bilateral. When the tumours 
develop to large size in the fmtus, difficulty in labour may result. In the 
adult there may be no symptoms, or any of the symptoms of chronic nephritis 
may develop and may terminate in uraemia, cerebral haemorrhage or cardiac 
failure. General arterial disease, with raised blood pressure and cardiac 
hypertrophy, is commonly present ; on the other hand, the condition may 
reach an advanced stage and fatal termination without appreciable cardiac 
hypertrophy. In a third group the bilateral renal tumours are the most 
striking features, associated with general malaise, dull aching pain in the 
loins, and recurrent hnematuria. The tumours are not tender, and present 
the ordinary signs of renal tumours (q.v.). The urine is of low specific gravity, 
and commonly contains a trace of albumin ; there may be polyuria. 

Course. — This usually follows that of “ chronic interstitial nephritis.** 

Diagnosis. — A condition of chronic interstitial nephritis ** with large 
palpable kidneys should suggest polycystic disease. Ecnal neoplasms other 
than sarcomata are nearly always unilateral. The absence of fever and 
pyuria excludes bilateral pyonephrosis. 

Treatment. — The treatment is that of chronic nephritis. Operation is 
contra-indicated, since both kidneys are nearly always equally affected. 


Other Forms of Cystic Disease 

Echinococcus cysts may occur in the kidney, and the discharge of the 
daughter cysts has produced attacks of renal colic. Cystic degeneration oj 
renal neoplasms is described elsewhere. 


MOVABLE KIDNEY 

The kidney is normally held in place by the perirenal fat, the renal vessels 
and the peritoneum stretched over it. But this does not prevent a certain 
amount of respiratory excursion, as may be seen either by X-ray examina- 
tion or in the operating theatre. The range of movement varies between 
1 and 2 inches, and is more marked on the right than the left side. The 
term movable kidney should therefore only be applied to cases where there 
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is an excessive respiratory descent, so that the upper as well as the lower 
pole can be felt, or where the kidney can be moved about by external mani- 
pulation. As the kidney slips downwards, the lower pole gradually passes 
towards the middle line, while the organ rotates slightly, causing the hilum 
to look somewhat upwards. 

etiology. — Movable kidney is about seven times more common on the 
right than on the left side. The ascending colon and the hepatic flexure lie 
on the inner aspect of the right kidney, thus tending to drag it down when 
the bowel is loaded or dropped. On the left side, on the other hand, the strong 
costo-colic fold suspends the splenic flexure much more securely, while the 
descending colon lies to the outer side of the left kidney. 

The condition is much commoner in women than in men. In men the 
kidney pouches are deep, narrow and rapidly diminish in breadth from above 
downwards, while in women they are much shallower and broader, and 
diminish only slightly in breadth from above downwards. This natural 
difference is accentuated in the spare long-waisted women with narrow loins, 
who are recognised as specially liable to floating kidney. The greater liability 
of women to chronic constipation further helps to induce dropping on the 
right side. 

Pathology. — Many reasons have been given for the occurrence of movable 
kidney ; but few will stand investigation. Wasting with loss of perirenal fat, 
or loss of tone in the muscles of the abdominal wall, have been held responsible, 
but movable kidney is so common apart from such conditions that their 
importance is doubtful. Glenard emphasised the frequency with which 
movable kidney is associated with a general visceroptosis ; indeed it is rare 
to find a movable kidney without coloptosis. Naturally, if there is general 
visceroptosis, the kidney is its most obvious sign. It is a firm organ which 
can be readily grasped, while the other dropped viscera would elude palpation. 
As Landau says, “ Pleased with his discovery, the physician may impute aU 
subsequent symptoms to the movable kidney.” Most of these are really 
due to visceroptosis. 

A serious sequel is the occasional occurrence of hydronephrosis produced by 
torsion of the ureter during the forward rotation of the organ or by its becom- 
ing kinked over the renal vessels. If hydronephrosis occurs, a subsequent 
infection may convert it into a pyonephrosis. 

Symptoms. — There may be no symptoms at all and, if the movable 
kidney is only discovered in the course of routine examination, it is better 
not to tell the patient of its existence. It may be well, however, to inform 
a reliable relation, if such can be found, in order to protect oneself against 
a leas discreet medical attendant subsequently revealing the fact to the 
patient. The commonest symptom is a constant dragging pain owing to 
traction on the renal plexus. This most frequently first declares itself 
between 25 and 35 years of age. A zone of hyperessthesia corresponding to 
the distribution of the tenth thoracic segment may also be present. More 
serious symptoms directly due to movable kidney are Dietl*s crises ; but these 
are not common. The attacks are characterised by intense pain radiating 
down the ureter and through the back, shivering, nausea, vomiting, fever 
and collapse. The urine is scanty, and may contain blood. Sometimes 
the pelvis of the kidney may become distended, giving rise to an obvious 
increase in the size of the organ. This may pass off later, with abundant 
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discliairgc of urinfij showing that the crises are due to kinking and con- 
sequent partial obstruction of the ureter. If repeated, they may lead to 
hydronephrosis. 

The other symptoms which have been attributed to floating kidney are 
really due to the associated visceroptosis (q.v.). But there is no reason to 
attribute far-reaching nervous consequences to movable Iddney, yet, for some 
enthusiasts, hysteria in women, hypochondriasis in men, and even insanity, 
are common outcomes. There is little doubt that far too much stress has 
been laid upon this condition as a cause of manifold complaints. 

To detect a movable kidney on the right side, the left hand should be 
placed under the loin while the patient is recumbent, though some authorities 
prefer a semi-recumbent posture. The patient should then be told to take 
a deep breath while the right hand is placed just under the edge of the liver 
in the nipple line. The kidney may then be felt to slip between the fingers. 
Usually, this does not cause the patient a definite pain, but a dull, sickening 
sensation. In the more advanced degree of the condition, the organ may be 
felt far from its normal position, even to the left of the middle line or nearly 
down to Poupart’s ligament. In examining on the left side, the observer 
should stand on the patient’s left, placing his right hand behind the loin and 
palpating in front with his left. 

A movable kidney usually feels larger than the normal excised organ. 
This is because of the surrounding investments through which it is felt. 

Diagnosis. — Usually this is obvious, as the shape and mobility of the 
organ are so characteristic. Occasionally, a Kiedcl’s lobe has been taken for 
movable kidney ; but the continuity of the former with the liver should 
prevent this mistake being made. In the same way, a distended gall-bladder 
is continuous with the liver, and cannot be separated from it. Moreover, it is 
not nearly so movable, and curves characteristically towards the umbilicus. 
Carcinoma of the pylorus has offered difficulties in some cases ; examination 
of the stools for occult blood, a test-meal and X-ray examination would clear 
up the diagnosis. 8cybala near the flexures of the colon may be mistaken 
for floating kidney ; but their indefinite shape and inelasticity generally 
help to distinguish them. Their disappearance after a series of enemata 
would settle the question. In one case a mesenteric cyst appeared closely 
to resemble a floating kidney. 

Prognosis.— Apart from the development of hydronephrosis, movable 
Iddney does not tend to shorten life in any way. It is doubtful whether a 
kidney once prolapsed can ever maintain the normal position unaided. 

Treatment.— Some cases cal] for no local treatment, though the associated 
visceroptosis and neurasthenia will require attention. If pain is felt, the 
adoption, for a short time, ol the knee-elbow position will help to replace 
the kidney and relieve tlie tension on the renal plexus. If pain is at all 
frequent, some form of abdominal support, such as a specially designed corset, 
should be worn. Hurst has urged that the support should be designed to 
increase the general intra-abdominal pressure, and not to replace any one 
viscus. We are convinced that this is sound and that, in many cases, a 
kidney belt is worse than useless, while the addition of ingeniously placed 
pads only increases the discomfort. Whatever the form of the support, it 
need only be worn while the patient is in the erect posture, and it is best fitted 
while she is recumbent, preferably with the pelvis raised on a pillow so as to 
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aid the replacement of the kidney. Often, when a support of this kind has 
been worn for a year or two, it is possible to give it up without recurrence of 
symptoms. Breathing exercises to develop the expansion of the lower thorax, 
with exercises to improve the tone of the abdominal wall have in many cases 
proved more efficacious than a passive support. Operation should not be 
advised except for recurrent DietPs crises or when there is evidence of hydro- 
nephrosis, when nephropexy may be done. But even this may not be suc- 
cessful, and ultimately nephrectomy may be required for the hydronephrosis. 

Treatment of DietVs crises , — The patient must be put to bed and hot 
fomentations or antiphlogiatine applied to the affected side. A hypodermic 
injection of a quarter to one-third of a grain of morphine may be required if 
the pain is severe. Usually this is sufficient but, should the attack last more 
than a few hours, an attempt must be made, under an anaesthetic, to rectify 
the position of the kidney by manipulation. Naturally, conditions are un- 
favourable for nephropexy during or immediately after a crisis, because of the 
congested state of the organ. 

W. Lanodon-Brown. 
Geoffiiby Evans. 



SECTION XVII 


DISEASES OF THE JOINTS 
AND INFLAMMATORY DISEASES OF THE 
FIBROUS TISSUES AND MUSCLES 

ARTHEITIS 

The diagnosis of “ arthritis ” should be reserved for cases in which there 
are pathological changes at the surface of a joint. In the past there has 
been a tendency to employ this term too loosely. 

The clinical conception of arthritis is much simplified by modern classi- 
fication, which divides it into two clear-cut clinical types, each of which 
presents distinctive features. These are the rheumatoid arthritic type and 
the osteo-arthritic type. Consequently such terms as “ arthritis deformans ” 
should no longer be used. 

The features of the rheumatoid and osteo-arthritic types of arthritis 
will be found under their respective headings below, and since the criteria 
of these types are clinical, this terminology can be correctly employed in 
those cases in which the aetiology remains obscure. 

The most basic difference between these two types is that rheumatoid 
arthritis is a generalized disease in which the most obvious local effects fall 
upon the locomotor system ; while osteo-arthritis is a degenerative type of 
condition, which, without affecting the patient’s general health, for various 
reasons becomes localised in certain joints. 

There are, in addition, certain cases which are referred to as “ Mixed 
arthritis,” in which the degenerative lesions of osteo-arthritis become super- 
imposed upon those of an inflammatory arthritis of the rheumatoid type. 


]. RHEUMATOID ARTHRITIS 

Synonyms.— Atrophic Arthritis ; Infective Polyarthritis.’ 

Rheumatoid arthritis has generally been described as being of two types, 
namely, the “ classical ” or idiopathic type, of which the causation is un- 
known ; and the infective type, in which a discoverable infective agent is 
causative. It was the opinion of the committee appointed by the Royal 
College of Physicians (1934:) that the term “ rheumatoid arthritis ” is best 
reserved for the first type, and “ infective arthritis ” for the second. It is, 
however, generally impossible to distinguish between the two types on 
purely clinical grounds, and the distinction should therefore depend on the 
pathological findings. Either type may, however, be correctly referred to 
as the “ rheumatoid type ” of arthritis. 

Rheumatoid arthritis is a generalised progressive disease affecting prin- 
cipally the joints, which are swollen and painful. If unchecked great destruc- 
tion and deformity results. 
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iCtiology. — The malady is said to occur at least five times as frequently 
among fe ma les. The type of patient most commonly affected by the classical 
form of t£e disease is a young woman between 20 -40 years of age, and of 
J slender delicate build, with a somewhat narrow bacE and acute costal angle. 
The affection seldom commences after the menopause. Predisposing factors 
exist in many cases and include the^climateric; chronic gout, “^malnutrition, 
^emotional shock, and^ minor focal infection which is not in itself causative 
of the condition. 

Pathology. — The pathological processes are inflammatory in nature. 
The soft tissues and the white fibrous structures around the joints are the 
first to be affected. The inflammation then spreads to the capsule and 
synovium, and granulation tissue forms in the angle made by the articular 
cartilage with the synovium. The latter then gradually extends inwards 
as a ring of “ pannus,” covering and eventually replacing the articular 
cartilage. As this happens on both articular surfaces the tendency is for 
them to adhere, especially if the joint is immobilised, and so fibrous ankylosis 
occurs, which in some cases progresses to a bony ankylosis. 

^There are atrophic changes affecting the skin, subcutaneous tissues, 
muscles, ligaments, joints and bones. This latter condition, of generalised 
osteoporosis shows as the first X~ray evidence of the disease. The peri- 
articular swelling can also be seen“ih outline, but actual joint changes do 
not occur until considerably later. Some degree of patchy rccalcification 
may be observed when the progress of the disease is checked. Osteophytes 
are never found in rheumatoid arthritis, but in late bases very considerable 
disorganisation of the joints take place, and in these areas the bone some- 
times gives the appearance of having been dissolved away. 

The chief pathological change in the blood is an increase in the sedimenta- 
tion rate of the red blood cells. This is an important index of activity, and 
the response of a patient to treatment over a considerable period can be 
estimated with some accuracy by means of this together with clinical observa- 
tion. A secondary anaemia is usually present in the pre-arthritic phase. 
The glucose tolerance of the patient is generally found to be reduced in the 
active stages of the disease. 

Symptoms. — There is in most cases a prodromal period, during which 
the patient loses a considerable amount of weight ; and fatigue, both mental 
and physical, is a marked feature in nearly all cases. There may be other 
symptoms, such as para 3 sthcsia, Raynaud-like phenomena, irregular men- 
struation, tachycardia, sweating, and a secondary ancemia. 

The onset of the arthritic phase is often announced by a swelling of the 
mid-phalangeal joints of the second and third fingers of both hands. It is 
usually insidious, but is acute in about 10 per cent, of cases. In the case 
of the former, it is not uncommon for the disease to be marked by long 
periods of low and intermittent fever. The cause of this is not known. 
The thyroid gland is also sometimes enlarged, and fibrositic pains may be 
complained of. 

Wasting of the small muscles of the hands is generally the next event, 
while the uncompensated pull of the interossei muscles, which appear to be 
affected a little later in the disease, tends, in combination with trauma, to 
drag the fingers into the typical position of ulnar flexion, in which they 
often become ultimately fixed. The affection then spreads centripetally 
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towards the trunk, involving in turn the wrists (which often become the 
seat of ankylosis), ankles, elbows, knees, shoulders, hips and jaw. The 
bilateral and symmetrical way in which all the joints are affected is a striEng 
feature of the disease. This point, however, is not so well marked in oases 
of infective arthritis as in the idiopathic type of rheumatoid arthritis. In 
some cases the S 2 )ine itself in due course becomes affected. (See p. 1362). 

Whenever a joint becomes involved it will be noticed that the muscles 
which control it, particularly the extensors, waste rapidly, giving rise to 
the varying flexion deformities seen in the later stages. These may be 
perpetuated by a fibrous ankylosis of the affected joints, and contraction 
of the joint capsule. Bony ankylosis may follow this stage, and when it 
does so it generally occurs in the wrists and the bones of the carpus in the 
first place. 

In certain cases enlargement of the lymphatic glands occurs, and even 
the spleen may become palpable. Sufferers with rheumatoid arthritis 
generally experience considerable pain which interferes with their sleep, and 
this adds progressively to the severity of the condition. 

Symptoms often clear up during pregnancy occurring duryig the course 
of the disease, but in most cases they return with renewed'" vigour after 
parturition. It should not be forgotten that periodical intermissions are a 
well-ohserved occasional feature of the disease, which sometimes rejfults 
in undeserved credit to any treatment which is being undertaken at the time. 

Prognosis. —Under properly planned and supervised treatment, about 
20 per cent, of patients should prove completely amenable to therapy, a 
further 50 per cent, should show great or moderate improvement, and an 
additional 20 per cent, are improved to some extent ; leaving 5~10 per cent, 
of cases which appear to be entirely resistant to treatment of all kinds. 
With modern methods of splintage, gross deformity should very seldom occur, 
even when ankylosis takes place. It should be remembered, however, that 
in many cases treatment of some sort for months or even years is required, 
and that relapse may occur after apparent cure. Enlargement of the 
lymphatic glands has often seemed to be of bad prognostic significance, 
especially when the white cell count is profoundly altered in addition, and 
subcutaneous nodules appear. If the disease is not checked, the end-result 
is complete and painful crippledom. This often takes place within a very 
short period, particularly when the patient is young. Cases which occur 
later in life tend on the whole to be less virulent in their course. 

Treatment. -As yet there is no specific form of therapy. It is by a 
careful and intelligent selection and combination of methods suited to the 
individual patient that success will be achieved. 

This should be rich in vitamins, especially B and 0, and should 
be of the high caloric type, except in the rare cases in which the patient is 
overweight. When the sufferer is much underweight and does not return 
to normal by dietetic means alone, a small dose of insulin (5-10 units) may 
be administered 15 to 20 minutes before two meals in the day, which should 
be rich in carbohydrates. 

Physical Therapy.— In the acute phase, most methods of external treat- 
ment will prove too exhausting and are therefore undesirable. An exception 
18 progressively graded ultra-violet rays, which stimulate the sEn, and to 
some extent the patient’s powers of resistance. Later, massage and heat 
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will help to relax the muscle spasm, which is often a cause of pain and ultimate 
deformity. 

Drug Therapy . — This has only a limited scope in arthritis of all types, 
and should never be the sole method of treatment employed. On general 
principles such patients need iron for anssmia, laxatives for constipation, 
and analgesics — especially aspirin, phenacetin, and, when necessary, in 
addition Dover’s powder (gr. 10-15), or codeine phosphate (gr. \-\) — for pain 
and sleeplessness. A valuable remedy is guaiacol carbonate , which is an 
intestinal antiseptic and analgesic. It may be given in doses^f 5 to 10 grs. 
three times daily after food. A useful combination is guaiacol carbonate, 
grs. 8, aspirin, grs. 4, in cachet form, throe times daily after food. Guaiacol 
carbonate is free from any danger of toxic symptoms. Arsenic is of con- 
siderable tonic value, especially if combined with nux vomica and taken 
before meals. Cod-liver oil also has great value and, if preferred, may be 
combined with malt extract. It should be given in full doses of one ounce 
two or three times daily if such can be tolerated. Thyroid is useful in cases 
occurring about the menopause. Iodine in the form of licpior iodi simplex 
once daily is useful in some cases. 

Injections of gold salts have recently been found helpful in many cases 
suffering from the idiopathic type of the disease, especially when the onset 
is fairly recent and the blood sedimentation is high. When the malady is 
known definitely to be the result of an infection their employment is in- 
advisable until this has been eradicated. 

This method of treatment is cont^-indioated with renal or hepatic damage, 
diabetes mellitus, eczema, severe anaemia, colitis, pregnancy, haemophilia, 
or a history of having suffered from any severe alteration in the white-cell 
count in the past, or purpura. With regard to other cases, the dangers of 
reaction, complications and mortality should be taken into consideration. 
There should be a complete blood count, blood sedimentation test, and an 
examination of the urine for albumin. The chief complications are purpura, 
rashes, boils, exfoliative dermatitis, gastro-enteritis and colitis, nephritis, 
jaundice, aplastic aiiBemia and stomatitis. There is a mortality of about 
1 per cent, attendant upon this form of therapy. The patient herself should 
decide after being informed of the danger of reaction, complications and 
mortality. She should not be allowed to expose herself to strong sunshine 
or ultra-violet light, for fear of pigmentation. 

It is wtJI not to administer gold near the period of the menses, as skin 
eruptions are said to be more liable to occur then. There are several prepara- 
tions of gold salts on the market. It is wise always to employ those which 
are administered intramuscularly. Whether they are suspended in an oily 
or in an aqueous solution appears to be immaterial. The initial dose should 
be 0-01 gm., and subsequent doses may be 0*05 and 01. This latter dose 
should not be exceeded, nor should the injections generally be given more 
frequently than once weekly. The total amount in a complete course should 
in most cases be limited to i-l*5 gm. An interval of at least six weeks should 
then elapse before a further course is commenced. The dosage should be 
adjusted according to the patient’s condition and response to previous 
injections. Patients of very light weight probably require smaller initial 
doses and more careful subsequent grading. A complete blood count, blood 
sedimentation rate test, and urine examination for albumin should be 
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repeated at regular intervals during the treatment. Great care should be 
exercised in watching for the first signs of reaction, or any other complica- 
tion. In the first instance, no further injections should be given until 48 
hours after the reaction has entirely subsided. In the second, the injections 
should be stopped immediately, and not resumed, if at all, until the patient 
has been free for two to three weeks. If complications appear treatment is 
palliative, while if the skin is involved also, calamine lotion, with 1 per cent, 
phenol, should be applied, and a mixture containing bromide and phenobar- 
bitone (gr. J) should be administered thrice daily until the complication has 
disappeared. Patients with jaundice should be put to bed and treated as if 
suffering with catarrhal jaundice. For the other complications 10 c.c. of a 
freshly' prepared 20 per cent, solution of sodium thiosulphate should be 
given intravenously every day, and 10 c.c. of 10 per cent, calcium gluconate 
may be administered intramuscularly at the same time. 

Vaccine Treatment . — In infective arthritis a course of vaccine injections 
is a rational form of therapy. In certain cases it is very successful in reduc- 
ing the activity of the disease. But it should, however, not be expected to 
take the place of the simple orthopsedic and other measures necessary to 
prevent contracture of the joints. When the patient is suffering from 
idiopathic rheumatoid arthritis the results of vaccine therapy are less certg-in. 
But it is often worth a trial, either previous to the employment of gold 
therapy or in the interval between the courses. In cases in which gold is 
contra-indicated or is not well tolerated, it may be the method of choice, 
except in those who are febrile and much exhausted, when the powers of 
reaction are very low and harm may result. The right dose is the lowest 
which is found to provoke a favourable reaction, and not the highest which 
can be tolerated, as is believed by some. 

Protein shoclc may be given in the form of intravenous T.A.B. vaccine 
injections. This is a non-specific procedure designed to raise the patient’s 
temperature temporarily in the hope of benefiting him subsequently. Such 
treatment should never be undertaken when the patient is in an active 
phase of the disease. Once improvement has started, however, it may be 
justifiable to endeavour to speed its tempo by this means. Three to five 
injections should be administered, the dose varying according to the age 
and weight of the patient. At least 24 hours of normal temperature should 
be allowed between the injections, which should not in any ease be given 
more frequently than twice weekly. 

Additional methods of treatment useful in certain cases include blood 
transfusions in those in which improvement by other means is long delayed ; 
colonic lavage when there is reason to believe that the lower bowel is impli- 
cated ; and sulphur injectiqne, which have a similar object to protein shock. 

Finally, certain considerations regarding focal sepsis : It is a safe rule in 
such a disease such as rheumatoid arthritis, in which the exact aetiology is 
often obscure, that whatever is found wrong — put it right I ” This should 
extend to the discovery of foci of infection. It is, however, unwise to embark 
upon operative procedures while the patient is in a condition of debility, 
or while the disease is running an acute febrile course, with marked joint 
pain and swelling. In such patients an endeavour should previously be 
made to build up the general health. If after 4-8 weeks no improvement 
has occurred and the focus is still believed to be of importance, cautious 
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measures for its removal may be initiated. The patient should in such cases 
be warned that it is unlikely that the removal of such a focus will cure the 
arthritis, but that his general health, and the powers of active resistance 
will be stimulated thereby. The foci of infection which are of particular 
importance and should always be investigated are situated in the tonsils, 
the sinuses, and teeth — in that order. Less important foci include the colon, 
the appendix, gall-bladder, cervix, tubes, prostate and bladder. If more 
than one focus of infection is found the most apparently active should be 
treated first. If this cannot be determined the matter should be dealt with 
in the order mentioned above. In cases in which the sinuses and the tonsils 
both require surgical attention it is important to allow a period of several 
weeks to elapse between the two operations. 

2. SPECII^C INFECTIVE ARTHRITIS (OF RHEUMAI^OID TYPE) 
Gonococcal Authritis 

From 1 to 5 per cent, of those infected with gonorrhoea develop gono- 
coccal arthritis. The latter is also found in babies, whose infection occurs 
at birth. In view of the fact that infection due to this cause frequently 
ends in great crippling and bony ankylosis of the joints, it is important to 
make the diagnosis at the earliest possible stage. If this is done the prognosis 
is now good. 

The clinical appearance and course of gonococcal arthritis is similar to 
that of the idiopathic type of rheumatoid arthritis when the onset of the 
latter is acute. A differential diagnosis may be made from the following 
points : (1) A recent history of gonococcal infection or urethritis. Unless 
specifically questioned, patients often omit to mention this. (2) The onset 
of joint symptoms within three weeks of such an infection. (3) There is a 
predominance of 3 : 1 in males, unlike true rheumatoid arthritis. As in the 
latter disease, however, the malady is usually a polyarthritis from the onset. 
(4) The knees, wrists and ankles are generally the seat of the most virulent 
attack ; while a painful teno-synovitis around the wrists and ankles is a 
common forerunner of actual arthritis. (5) Conjunctivitis and irido-cyclitis 
is not uncopamonly associated with gonococcal arthritis. 

If pathological aid is available the complement fixation test of the blood 
is found to be positive in about 80 per cent, of cases after the first month. 
Gonococci may in many cases also be grown by special methods from samples 
of the joint fluid, which affords an immediate confirmation of the diagnosis. 

The main points in treatment are (1) that of the primary focus and 
prostate ; (2) the sulphanilamide group of drugs ; and (3) artificial fever 
therapy (hyperpyrexia). The last, whenever it is available, is considered 
by American observers to be “ specific ” for gonorrhoeal polyarthritis. 

In the chronic stages cases should be treated on the same lines as rheu- 
matoid arthritis, except that gold salts are contra-indicated. (See also 
p. 23). 

Pneumococcal Arthritis 

A polyarthritis clinically of the rheumatoid type is a rare sequel of lobar 
pneumonia. It affects children more commonly than adults. An arthritis 
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affecting one or more of the larger joints is somewhat commoner. These 
conditions will generally occur subsequent to the stage of pneumonic resolu- 
tion. Primary pneumococcal arthritis of either type is uncommon. 

Pathology. — The joint fluid is in most cases purulent, and pneumococci 
can be found in it, except in cases which have received sulphapyridine in 
large doses. 

Prognosis. — If the patient survives the pulmonary infection his resist- 
ance to the organism should be good, and joint function is in most cases 
preserved proAdded erosion of the cartilage has not taken place. 

Treatment. — Joints affected in this way should be aspirated early and 
irrigated with isotonic saline solution, although drainage is not advisable. 
They should be immobilised in light plaster splints, which should be removed 
daily to permit of gentle movement. Sulphapyridine should be given in 
full doses. 

Acute SurPuiiATiVE Aethritis 

This is often polyarticular in its distribution, and may be mistaken at 
first for acute rheumatic fever or rheumatoid arthritis. It is commoner in 
children than in adults. 

iCtiology. — The condition may be a blood-borne infection (metastatic), 
or may arise as an extension from neighbouring areas of osteomyelitis, or 
other infection. The former is the more common and may be secondary 
to a focus of infection in the middle ear, throat, sinuses or prostate. It 
may also follow the acute specific fevers, particularly scarlet fever and 
septic tonsillitis. It has also been reported as following meningitis, septic 
endocarditis, infected varicosities and burns, pyelitis and furunculosis. An 
arthritis following typhoid fever is not generally suppurative, but may 
become so. 

The organisms which are chiefly responsible are the htemolytic strepto- 
coccus, the staphylococcus, the pneumococcus and the gonococcus. 

Symptoms. — These include an acute onset of chills and sweats, pyrexia, 
local pain and tenderness in the joints, with redness, swelling and limitation 
of movement. There is in most cases a high degree of polymorphonuclear 
leucocytosis. 

Course. — The joint fluid rapidly becomes purulent and extensive damage 
to the joints will occur if treatment is not instituted rapidly. Badly damaged 
joints generally ankylose ultimately. The mortality amongst such cases is 
in the neighbourhood of 20 per cent. 

Treatment. — This should be directed towards the primary source of 
the infection as well as the affected joints. If the organism is known to be a 
streptococcus, pneiimococcijs, gonococcus or meningococcus, drugs of the 
sulphonamide or sulphapyridine group will be of value. But they are 
ineffective in cases of staphylococcal arthritis, in which condition sulphu- 
thiazole may be of benefit. 

Immediate aspiration of the affected joints is essential, both for diagnosis 
and therapeutically, and lavage with normal saline should be done. In 
some cases it is necessary to open the joint for this purpose. Blood transfusion 
is valuable in these cases ; and orthopaedic care is required if ankylosis 
appears probable. Hyperpyrexia treatment is useless in the majority of 
cases. 
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Tuberculous Arthritis 

Tuberculous arthritis usually occurs in young patients, and is an infection 
from a primary tuberculous focus elsewhere in the body, and frequently 
signs of tuberculosis in other parts of the body are present. The possibility 
of an arthritis in a young subject being tuberculous should always be borne 
in mind, and an X-ray examination is of great value in differentiating this 
type from other varieties. The subject is dealt with fully in surgical books, 
to which the reader is referred. 

Dysenteric Arthritis 

A polyarthritis of the rheumatoid type follows bacillary dysentery in 
about 3 per cent, of cases, at an interval varying from three weeks to several 
months after the cessation of acute symptoms. It may also occur in the 
course of a chronic ulcerative colitis. In some cases the process will only 
affect one joint, but in either event the process commences as an inflammation 
of the periarticular tissues and progressively invades the joint surfaces. 
Suppuration is very rare. 

Treatment will be directed to the dysenteric condition, and should be 
palliative so hir as the joints are concerned. 

Undulant Fever or Brucelliasis 

A mild polyarthritis due to the organism of this disease is probably more 
frequent than is usually believed. It is generally associated with myalgia, 
and sometimes with intermittent hydrarthrosis. The onset may be acute 
or chronic, and the clinical picture may closely resemble rheumatoid arthritis 
or rheumatic fever. Cases have also been confused with pulmonary tuber- 
culosis and “ neurasthenia.” 

The general symptoms are indefinite and multiple, and include malaise, 
long continued low-grade pyrexia, which “ undulates,” loss of weight, 
sweating and depression. The blood may shoW"a,^condary anaemia and a 
leucopenia with relative lymphocytosis. The agglutinO^on tests will probably 
also be positive if the disease is of some weeks duration. 

Dengue 

This disease gives rise to a very acute form of peri-arthritis. Intense 
pain and sometimes swelling occur in the tendons and muscles around the 
joints. These usually disappear when the fever subsides, but in the stage of 
convalescence may recur and last for weeks or months. The condition should 
be differentiated from rheumatic fever, from which it differs in being epidemic 
and in not responding to salicylates. 

Meningococcal Arthritis 

This is not uncommon in the second week of cerebro-spinal fever, and 
may be polyarticular or monarticular. It sometimes becomes purulent. 
It resembles gonococcal arthritis closely, except that it is generally less 
severe. There is also a sporadic form-^chronic meningococcal septicsemia - 
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which occurs in the absence of meningitis. The diagnosis in these cases rests 
upon the presence of intermittent fever, a rash, which may be purpuric, 
and a positive blood culture. The fluid from the joints affected may contain 
the organism. The patients often seem surprisingly well, and complain of 
little except joint pains. Both these types respond well and rapidly to 
Bulphapyridine therapy. 


3. OSTEO-ARTHRITIS 

Synonyms. — ^Hypertrophic Arthritis ; Arthrosis ; Arthritis Deformans ; 
Morbus Coxae Senihs (of hip). 

Ostep-arthritis is a degenerative condition which affects the articular 
cartilages and weight-bearing surfaces of the larger joints. 

Etiology. — The known factors include trauma, certain disorders of 
metabolism, and nervous diseases, e.g. Charcot’s joints. Senility is also a 
cause, as may occasionally be prolonged toxaemia. There is, however, no 
evidence that focal sepsis is primarily concerned in the ajtiology of this 
type of arthritis. 

The malady tends to occur principally in men over middle life who have 
led a strenuous existence ; while in women it mainly affects the knees and 
is secondary to the proliferative synovitis which is often a distressing featifre 
of the menopausal period. 

Pathology. — The changes which occur in the joints affect primarily 
the articular cartilage, which in the early stages will show grooving and 
“ fibrillation,” starting at the points where the pressure of the opposing 
surfaces is greatest. Later, the cartilage may actually wear through at 
these points, and the two "bony surfaces will come into contact. When 
this happens, the constant rubbing of bone on bone will gradually polish 
and “ eburnate ” these areas. At the same time a gradually progressive 
enlargement of the articular surfaces will occur, which culminates in the pro- 
duction of “ lipping ” and of bony outgrowths from the joint margins called 
osteophytes. These excrescences may be easily palpable at the joint margins, 
and are the typical lesions of osteo-arthritis. No constant changes are 
found in the synovium. 

Symptoms. — The onset of the disease is insidious. The first symptom 
to be complained of is usually stiffness, often accompanied by some pain 
after exertion. The site is generally one or more of the larger joints ; or it 
may be any joint which is subjected to particular stresses as the result of 
the patient’s occupation or sport. In the course of time considerable wasting 
of the muscles controlling the affected joints supervenes. These therefore 
tend to become unstable and so liable to further trauma. The coarse grating 
which can be elicited in joints affected with the disease is due to an accom- 
panying teno-synovitis, and is no measure of the actual damage to joints. 
When extrinsic joint changes have occurred, the patient usually experiences 
considerable pain, particularly on bearing weight. The movements of the 
joint also become much limited on account of spasm of the surrounding 
muscles, which may in itself be a cause of pain. There is generally not much 
effusion present, Occasionally new bone formation may limit the move- 
ments of the joint, although this is not very common. Small rounded bony 
swellings on the terminal phalanges of the fingers and thumbs, termed 
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Heberden’s nodes, not infrequently develop during the course of the disease. 
These may be the cause of considerable pain in their early stages. 

The examination of a hip joint affected with early osteo-arthritis will 
reveal some limitation and pain on rotation and often also of abduction of 
the joint, long before the movements of flexion and extension are appreciably 
interfered with. In addition, it may be found that such a patient when 
standing will not support his weight equally on both hips, in order to avoid 
pain. Some wasting of the gluteus muscle on the affected side will also be 
evident fairly early ; while in advanced cases actual shortening of the 
affected limb will occur, either the result of absorption of the femoral head 
or from its dislocation upwards. Another point to remember is the possibility 
that even severe pain complained of in the knee may in reality be referred 
from a diseased hip ; and in such cases if a full examination of the patient 
is omitted treatment may be directed to the wrong joint. “ Sciatica ” is 
often found to be the result of osteo-arthritis of the hip, or of the lumbar 
spine, and is sometimes the initial symptom. 

Osteo-arthritis of the lumbar spine is frequently present without giving 
rise to symptoms. Such cases are often discovered radiologically in the 
course of an examination for another purpose. This sometimes gives rise to 
difficulty in compensation cases when existing symptoms may be attributed 
to this cause 'post hoc. The sacro-iliac joints arc in the same way frequently 
reported as being the seat of osteo-arthritis. In many cases, however, there 
is an absence of symptoms and so no treatment is required, unless low 
backache or sciatica supervenes. 

The osteo-arthritic joint does not ankylose, but may become locked as 
the result of excessive osteophyte formation. In other cases it becomes 
unstable, owing to continued use in the presence of insufficient muscular 
support, due to muscular wasting ; in these cases the joint surfaces may 
ultimately become very disorganised. 

When a weight-bearing joint is affected, the patient suffers great pain on 
standing, and a certain amount of absorption of articular bone may occur, 
resulting in some shortening of the limb. 

In some cases the articular cartilage may become fragmented, or osteo- 
phytes may break off into the joint cavity. In both these circumstances 
they form loose bodies which give rise to all the symptoms usual in that 
condition, in addition to those of the arthritis. 

The results of radiological examination and blood sedimentation rate 
and glucose tolerance are described under Diagnosis. 

The general health is not affected, unless the result of unaccustomed 
inactivity necessitated by the affection. 

Diagnosis. — Osteo-arthritis should never be confused with rheumatoid 
arthritis, the two conditions being entirely different. The former is a de- 
generative condition affecting one or two joints, usually the larger ones. 
There is generally a history of trauma in the past, or of continued trauma 
of a minor nature, such as some occupational or sporting stress or strain ; 
or a postural defect ; or in some cases a sudden increase of weight, with 
resultant strain on the ankles, knees, or hips, as may occur at the menopause. 
Aj)art from the menopausal group of cases, the patient is more often a male, 
and his general health is not directly affected by the disease. Again, the pain 
is generally relieved by rest. 
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In rheumatoid arthritis, on the other hand, the joint changes are in- 
flammatory in nature, and trauma is not a marked feature. The onset is in 
the smaller joints, many of which are generally affected, symmetrically and 
bilaterally. Finally, the patient is usually a woman, and there are indications 
of general ill-health and also loss of weight, which often preceded the joint 
manifestations. 

The radiographic appearance of a joint affected with osteo-arthritis is 
generally typical. The bone density is unaffected and the joint space is 
narrowed ; this depends upon the amount of erosion which has occurred 
in the cartilage. Osteophytes will be seen at the joint margins, and there 
is frequently also a deposition of calcium in the attached ends of certain 
tendons, such as those of the patella and ligaments, e,g. the cruciates, which 
result ip an appearance of “ spiking.” Such, however, should not be confused 
with osteophyte formation, as it will sometimes be found independently of 
the existence of osteo-arthritis. In osteo-arthritis of the hip considerable 
deformity, both of the head of the femur and of the acetabulum, may be 
seen, and, in addition, small degenerative cystic areas adjacent to the joint 
are not infrequently noticed. 

The blood sedimentation rate and the glucose tolerance are normal. 

Differential Diagnosis. — Conditions which are liable to be confused 
with osteo-arthritis are Paget’s disease, osteochrondrosis dessicans, and 
occasionally neoplastic growths of the articular ends of bones. , 

Prognosis. — If not treated the course of osteo-arthritis is progressive 
and generally ends in disablement. Much, however, can be done in the 
early stage to prevent this, by relieving the affected joint of all possible 
strain, and by support and correct treatment. The outlook is perhaps best 
in that form known as “ menopausal arthritis,” provided full and adequate 
measures are taken before the malady becomes established. In such cases 
a return to the normal may be anticipated in the course of time. 

Treatment. — As in osteo-arthritis there is an absence of general symp- 
toms, there is no indication for general treatment other than seeing that 
the patients receive an adequate supply of vitamins and that their bowels 
act regularly, while definite periods of rest are advisable. If the patient is 
obese, a diet low in fats and carbohydrates should be insisted upon if success 
from other measures is to be achieved. The caloric value should not exceed 
900-1600 calories, and fluids should not be taken at the same time as food. 
The patients should be reassured that they will not become extensively and 
hopelessly crippled, as may occur in rheumatoid arthritis. 

It is the experience of most observers that little benefit is to be anticipated 
as the result of removing foci of infection. If, however, these are found 
they should be dealt with on their merits. If varicose veins are present, as 
is often the case when the malady is situated in the knees, treatment directed 
towards these will frequentlv result in improvement in the joints. 

The drugs chiefly valuable in this condition are those of the analgesic 
group, such as aspirin, guaiacol carbonate, phenacetin and occasionally 
codeine. They should not be prescribed as a routine and should only be 
used [when pain is severe. The iodides are also employed on general 
principles, and appear to be of value in some cases, as are sulphur (by 
mouth) and guaiacum. Gold salts should not be used in this type of 
arthritis. 
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In cases which arise about the time of the menopause small doses of 
thyroid are often of value, but should be combined with the other measures 
outlined, particularly those for reduction in weight, muscular re-education 
and joint support by means of elastoplast. 

Physical therapy of some sort is essential in treatment of osteo-arthritis. 
The desiderata are : heat, to stimulate the failing circulation locally and 
to relieve muscle spasm and consequently pain ; massage, to maintain and 
stimulate the nutrition and drainage of the skin and underlying tissues ; 
and movement, in order to maintain the mobility of the joint, to prevent 
or repair muscle wasting, and discourage the formation of adhesions. 

Movement should, if possible, be active, i.e, special exercises, or if this 
is not feasible at the outset, electrical stimulation by means of the surging 
faradic current, or hydrotherapy, if available, may be substituted. Move- 
ment of the affected joint should, however, as far as possible be disassociated 
from weight-bearing through the affected joint, in order to allow of repair 
in the cartilage. 

A further method of stimulating the circulation reilexly is by means of 
histamine ionisation. Sufficient current should be used to produce a tem- 
porary urticarial reaction in the skin under the pad. When dealing with the 
extremities, paraffin wax applied at a high temperature is also useful as a 
means of applying heat. 

The question of posture, or “ body mechanics,” is an important and 
neglected aspect of many cases of osteo-arthritis. For instance, pronated 
feet may cause strain and, later, arthritis in both knees and lumbar spine ; 
as may a pendulous abdomen. Proper postural exercises should be taught, 
which the patient should continue until the correct posture is maintained 
refiexly. 

When after a period of rest the patient begins to put weight on to the 
affected joint again, the latter should always be adequately supported. 
For this purpose a crepe bandage, or better still elastoplast, is of great value. 
In some cases special appliances, such as the Howard-Marsh splint for the 
knees, or a back support when the spine is affected, may be needed for a 
period in order to protect the joint. For the feet proper arch supports may 
be necessary, while in cases of severe arthritis of the hip or knee, when 
weight-bearing continues to give great pain, some form of walking caliper, 
whereby the weight of the body is “ by-passed ” from the ischium down to 
the heel of the shoe by a light metal rod, is indicated. 

In very advanced cases operative procedures will sometimes prove 
necessary. Chief amongst these are synovectomy ; in those cases in which 
soft tissue proliferation is not responsive to other treatment. When in the 
hip-joint a small degree of painful movement is all that remains possible of 
achievement, arthrodesis, either by open operation or by means of the 
Smith-Petersen pin, will often be the best method of treatment. Multiple 
bone puncture has recently been advocated (empirically), but no controlled 
series of the effects of this has yet appeared. 

Recently X-ray treatment has been considerably employed as an ansssthe- 
tic procedure in painful osteo-arthritis. The effects are very variable but 
on the whole appear to be more successful when it is the superficially placed 
joints which are to be treated. 

Finally, the question of climate should be considered. If the economic 
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status of the patient will allow him to live in a warm climate, this will in most 
cases prove to be very beneficial. 


4. HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHY (see p. 1376) 

5. ARTHRITIS DUE TO GOUT (see pp. 432, 434) 

6. SPONDYLITIS 

Spondylitis is arthritis of the spine. Most cases fall into one of three 
types : (1) the ankylosing type — spondylitis ankylopoietica ; (2) rheumatoid 
arthritis^ in which the spine is involved as a secondary spondylitis ; and 
(3) osteo-arthritic type of spondylitis. 


1. Ankylosing Tvpe of Spondylitis 

Synonyms. — Ankylosing Spondylitis ; Spondylitis Ankylopoietica ; 
Atrophic type of Spondylitis ; Spondylose Rhizomelique ; Von Bechterew’s 
Disease ; Marie-Strumpell Disease. It is now realised that all these terms 
apply to the rheumatoid type of spondylitis or sub-varieties of this. 

i£tiology. — As the condition is a form of rheumatoid arthritis witlj a 
special localisation to the spine, the predisposing and exciting factors are 
the same as in that disease (q.v.). The age of onset is also similar, occurring 
chiefly in the young. The malady differs, however, in chiefly affecting males. 
It is considerably less common than the classical form of rheumatoid 
arthritis. 

Pathology. — The only true joints in the spinal column are those which 
permit of movement between the intervertebral articular facets and the 
cos to- vertebral joints. This type of arthritis commences as a synovitis of 
these joints, together with some osteoporosis of the vertebral bodies. In 
the vast majority of cases radiological evidence of an infective process will 
be found in the sacro-iliac joints, concurrently with these changes. The 
nature of this is unknown. The ligaments surrounding the affected joints 
subsequently calcify, and those portions of the spinal column become rigid. 
When this process is complete the lateral borders of the intervertebral discs 
also calcify, as do the anterior and lateral longitudinal ligaments, the whole 
process resulting in a bamboo-like appearance which is typical of the 
condition. 

Symptoms. — The early symptoms of the rheumatoid type of spondylitis 
are usually of a diffuse and insignificant nature, and are therefore generally 
overlooked until they are localised in the spinal region, which may be com- 
paratively late in the dise^e. The principal complaint will often be of a 
mffuse fibrositis which chiefly affects the upper part of the body. This 
syndrome, if it persists, should always arouse a suspicion of spondylitis in 
the case of a young male. In others pain may be referred directly from the 
affected spinal segment, and may simulate that of renal calculus, pleurisy 
or even of tabes. Sometimes neuritis or numbness and loss of power in the 
limbs, or severe spasm of the muscles of the back may be complained of. 
All these symptoms are usually intensified on forced movement of the spine, 
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and in addition pain is often elicited by firmly tapping the spinous processes 
involved. 

There is also increasing stiffness in the back, and ultimately this may 
become completely rigid (“ poker back ”), generally in a position of kyphosis 
and slight forward flexion of the spine. In untreated cases this position 
becomes very exaggerated, the chin sinks into the chest wall, and the patient 
is unable to stand erect or move. Those who are not bedridden move with 
a characteristic slow, bent, shuffling gait. As the costo-vertebral joints 
ankylose, so does the respiratory expansion of the chest diminish. 

For the results of radiological examination, see later. 

Complications. — Those who die with this disease generally do so from 
an intercurrent respiratory infection, the result of the diminished or absent 
expansion permitted by the ankylosed costo-vertebral joints. The disease 
in itself usually does not shorten life. 

Diagnosis. — All patients, especially young and athletic males, who 
complain of vague pains affecting the limbs and upper part of the body 
which do not respond to treatment should be suspect. The presence of 
detectable rigidity of the spine is unusual at this stage. If the blood sedi- 
mentation rate test is high this increases the suspicion and should lead to 
the patient being X-rayed. The radiological appearances at this stage are 
loss of definition (“ wooliness of the sacro-iliac joints, osteoporosis of 
the neighbouring bones and lumbar vertebral bodies. Later, the sacro-iliac 
joints become obliterated, and the intervertebral joints, if they can be 
shown, are hazy and later on ankylosed. The edges of the intervertebral 
discs and the spinal ligaments are calcified. The vertebrse primarily affected 
are usually those of the lumbar and lower cervical portions of the spine. 
Osteophytes are not found. At this later stage the diagnosis becomes obvious 
as the whole spine is rigid, and the hip and shoulder joints are also sometimes 
ankylosed. Hysterical contracture of the spine should be differentiated. 

Course and Prognosis. — In cases in which the onset is acute, ankylosis 
of the spine may occur within a few months. The younger the patient the 
more likely is this to happen. An associated swelling of other joints in the 
body develops at some period of the disease in about 25 per cent, of all cases, 
while the hips and shoulder joints are liable to be permanently involved 
in about the same proportion of cases. Iritis will occur in a small proportion, 
and is of bad prognosis. 

Treatment. — It should be remembered that spondylitis of this type 
is a systemic disease and thus needs general treatment, as well as more 
specialised attention to the spine. Treatment will be more successful if it 
can be started at an early stage of the disease. The general treatment is 
similar to that advised for rheumatoid arthritis : rest, high caloric and 
vitamin diet. Vitamin C is particularly important in this malady. Any 
definite foci of infection should be cautiously removed and anaemia counter- 
acted. Ultra-violet light is a useful general tonic, but gold salts do not appear 
to be useful in this condition. 

The special treatment needed in the active stage includes rest in bed 
and mobilisation of the chest by means of breathing exercises. Fracture 
boards should be placed under the mattress, to prevent sagging, and the 
patient should be as flat as possible, the pillows being removed several times 
" daily to hyperextend the spine. Breathing exercises done in this position 
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should aim at keeping the chest wall mobile by restricting abdominal 
breathing. Physical treatment is chiefly of value in the form of radiant heat 
or infra-red rays to the back, in order to relax spasm and relieve pain. Gentle 
massage is useful for the same purpose, and later on active movements 
should be performed under supervision. If there is already some deformity 
of the spine a plaster cast of the back should be made, and the patient should 
lie in this night and day to relax completely all spasm. The shell should 
be altered frequently so as to take advantage of the gradual postural improve- 
ment, and when the patient first assumes the upright position he should be 
fitted with a light spinal brace to relieve the back from all strain. 

Recently X-ray treatment has been advocated in the treatment of this 
disease, but the results so far are variable. 

Even with the greatest care it is sometimes impossible to avoid ankylosis 
of the spine supervening. But if it does occur it is almost always possible 
to ensure that it does so in the optimum position and thus the patient will 
ultimately be able to lead his life in an erect posture. 

2. Rhkujwai\)jd Arthritic Tv^rR op Spondylitis (see p. 1352) 

3. OSTEO-ARITIHJTIC TyPE Op SpONDYLTTIS 

Synonyms. — Osteo-arthriiis of Spine ; Hypertrophic Spondylitis ; 
Degenerative Spondylitis. 

Some degree of osteo-arthritis of the spine is said to be demonstrable by 
means of the X-rays of nearly all those over 50 years of age ; but it is rare 
for these changes to cause symptoms. Its incidence is rather higher in men 
than women, and it seldom occurs before middle life. 

Pathology. — The changes are not inflammatory in nature and are 
identical with those of osteo-arthritis met with elsewhere in the body. Bony 
ankylosis does not occur in this type of arthritis, but osteophyte formation 
is always seen, together with narrowing of the intervertebral spaces. The 
areas most commonly involved are the cervical and lumbar regions. 

Symptoms. — When symptoms are present they may include the follow- 
ing ; root pains, of which sciatica is the most frequent example ; increasing 
stiflFness of the back, which, however, never becomes completely rigid. 
Headache and pains in the neck, shoulders, and arms are common, sometimes 
in conjunction with areas of parsesthesia or anaesthesia in the skin. Pains 
are generally aggravated by movement of the spine, as the nerve roots are 
liable to pressure in or around their exit from the spinal foramina. 

Diagnosis. — This should be confirmed radiologically. The lesion typical 
of osteo-arthritis is the osteophyte ; while marginal exostosis and shrinking 
of the vertebral margins, with narrowing of the intervertebral spaces, are 
also seen. The sacro-ibac joints are generally normal. In all cases the 
possibility of malignant growths in the spine should be borne in mind, as 
the symptomatology is the same. 

Treatment. — This is similar to that of osteo-arthritis elsewhere in the 
body, and includes the correction of body posture and flat feet. The frequent 
application of heat in some form, followed by rest and muscular relaxation, 
is important. Massage and faradism at a later stage will tone up muscular 
support of the back. Sometimes it will be necessary to supplement the 
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support of the back mechanically by a plaster shell or a brace for a time. 
Deep X-ray treatment will sometimes relieve intractable pain which proves 
resistant to analgesic drugs, such as aspirin, pyramidon, or codein. 


7. STILLS’ DISEASE 

This disease is believed by some observers to represent true rheumatoid 
arthritis in childhood. But although the articular changes are of an in- 
flammatory nature their effects are more often confined to the periarticular 
tissues. Again, even in cases of long standing, it is not unusual to find 
little or no radiological evidence of destruction at the actual joint surfaces. 

iStiology. — The sexes are affected in about equal proportion, while the 
age incidence resembles that of rheumatic fever, namely, that the malady 
is seldom met with before the age of three years and the average age at 
onset is between six and seven years. The cause remains unknown, although 
the factors held to be responsible for rheumatoid arthritis are usually invoked 
to account also for Stills’ disease. These are focal infection, such as in the 
teeth, tonsils, sinuses or bowel ; metabolic or endocrine disorder ; or, in 
some cases, unsuspected or attenuated infection with the bacillus tuber- 
culosis. A heemolytic streptococcus is commonly present in the naso- 
pharynx and other foci. In the majority of cases it is very difficult to assign 
any one cause. It is certain, however, that once the disease has commenced 
a cold damp environment will exacerbate it considerably. 

Symptoms. — If a careful inquiry of the history of the patient’s illness 
be made it will very often be found that a considerable period of prodromal 
ill-health preceded the onset of the joint symptoms. 

The onset of the joint condition is not infrequently rapid, with pyrexia, 
and pain and swelling of several joints. This often leads to an initial diagnosis 
of rheumatic fever, but it is soon found that sodium salicylate has no beneficial 
effect and that the joint swellings, far from being transient, increase in 
number and intensity. When the onset is gradual there is little pyrexia 
but a slowly progressive degree of swelling and limitation in movement of 
the knees, wrists, elbows, fingers and ankles — usually in that order. Later, 
the cervical spine and also the hips may become affected and the patient 
will be completely crippled. The foregoing joints are usually attacked 
symmetrically, and their appearance is characteristic in that the periarticular 
swelling renders the joint fusiform in shape. The skin over this swelling is 
rather stretched and often slightly bluish. The muscles adjacent to the 
affected joints waste, which further exaggerates the fusiform appearance. 
In the case of the wrists, ankles and elbows the bony contours are often 
completely obscured. The affected joints are generally tender on pressure, 
but usually are not painful except on movement. This leads to further 
voluntary limitation of movement and so intensifies the muscle wasting 
already present. 

In many cases of this disease the joint swelling and muscular wasting is 
accompanied by a lymphatic reaction which will show as enlargement of 
the superficial lymphatic glands, especially those around the elbows and in 
the axillee. In about half the cases seen there is also enlargement of the 
spleen. These changes were present in the cases originally described by Still 
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in 1897. The enlarged glands are not tender, and are generally discrete and 
rubbery.” Subcutaneous nodules are sometimes found in addition. 

There is generally a secondary anaemia, and quite often patches of light- 
brown pigmentation on the skin. When the disease is established, the 
extremities are fxlways cold and clammy, and there is an increase in the 
temperature before other joints are affected. In long-standing cases normal 
growth is considerably interfered with. 

In the late stages the type of deformity seen in adult rheumatoid 
arthritis develops. There is flexion of the fingers and ulnar deviation of the 
hands, and also flexion of the knees and elbows. 

The X-ray picture is chiefly remarkable for the advanced degree of the 
osteoporosis which always occurs. There is often little or no actual joint 
changes, and osteophytes are never found in this type of disease. 

The end result, so far as the joints are concerned, is a fibrous ankylosis, 
or a fibrosis of the joint capsule, which is sufficiently complete to resist all 
attempts at movement of the joint. 

It is stated that at post-mortem examination diffuse pericardial adhesions 
and adhesive mediastinitis are often discovered, although unsuspected during 
life, and evidence of valvular disease of the heart has occasionally been 
reported. 

Prognosis. — Until recently there was considerable doubt as to what 
was the ultimate fate of these patients. Some authorities held that they 
recovered while others explained the rarity of the affection seen in Adult 
Out-patient Departments by assuming that the patients either died or became 
rapidly bedridden after leaving the children’s departments. A recent 
” follow-up ” at Great Ormond Street Hospital showed that the mortality 
in those under five years of age is about 25 per cent, (due to inter current 
infections) ; that complete recovery occurred in a small proportion ; while 
in the majority, the disease remains apparently arrested, often for several 
years at a time, only to resume its ravages at increasing intervals until the 
patients are entirely crippled and bedridden. 

Treatment. — When the presence of an infective focus is established, 
this should be dealt with at an early stage of the disease. In all cases the 
cMld’s resistance should be built up by all available means. A nourishing 
diet, an open-air life and a dry sunny climate are indicated. In addition, 
cod-liver oil and malt, syrup of iodide of iron, and courses of an arsenic- 
containing tonic are important. 

Yacdne trealnient with autogenous very weak vaccine is worthy of trial 
if a hsemolytic streptococcus is found. 

Salicylates have little or no beneficial effect. Non-specific protein therapy 
is often recommended, but is possibly too drastic and temporary a measure 
to employ except in the later stages. Kecently good results have been 
reported from small doses of gold salts administered intramuscularly in short 
courses. But in some cases these salts provoke unfavourable reactions, 
and so should be used very cautiously. No case should receive a larger dose 
than O'l gm. and a total course of 0-75 gm. should rarely be exceeded. The 
injections should be given at weekly intervals. At least six weeks should 
elapse before any subsequent injections are administered, and the onset of 
toxic nephritis, stomatitis, diarrhoea and dermatitis should be especially 
looked for. 
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All swollen joints should be bandaged and lightly splinted, or put into 
thin plaster-of-paris casts, to avoid the contraction deformities which will 
otherwise inevitably occur. The child should always sleep in these, and will 
soon become accustomed to them. They should be removed daily, however, 
for a short period, during which the joint must be given passive movement, 
to prevent fixation. Dry heat from a radiant heat or infra-red ray lamp is 
comfortable and renders the performance of these daily active movements 
easier. These movements are also essential to remedy the muscular atrophy 
present. Massage is generally unnecessary in these cases. 

In the very late stages, and the patient is bedridden owing to extensive 
contraction deformity, minor surgical procedures, such as tenotomy, are 
sometimes justifiable to remedy the deformity. 


PSEUDO-ARTHRITIS (JOINT EFFUSIONS) 

Effusion of fluid into the joints may be associated with various conditions, 
and is often of a temporary or intermittent nature. If not followed by damage 
to the joint surface, it should not be strictly referred to as an arthritis. 

Apart from the various forms of arthritis already described, the following 
may give rise to joint effusion : 

(i) The specific fevers, especially scarlet fever, meningococcal fever, 
puerperal fever, influenza, syphilis, subacute bacterial endocarditis, typhoid 
or paratyphoid fever, measles and malaria. In the United States a form of 
pseudo- arthritis associated with lympho-granuloma venereum is not 
uncommon. 

(ii) Abnormal blood conditions, such as purpura simplex or purpura 
rheumatica (Schonlein^s disease), scurvy and haemophilia will give rise to 
swelling of the joints due to an effusion of blood. The knees are most 
frequently affected. 

(iii) Growths affecting the bones, in near proximity to a joint. An X-ray 
examination will elucidate the aetiology in such cases. 

(iv) Injection of animal sera. 

(v) Trauma will cause synovitis of the affected joint. It should be noted 
that the strain imposed on certain joints due to faulty body posture will 
often result in a chronic form of hydrarthrosis. 

(vi) Intermittent Hydrarthrosis. A periodic recurrence of joint effusion 
of unknown aetiology which persists for several days and usually affects 
the knees. Attacks tend to recur at regular intervals ; they show no local 
evidence of inflammation ; and they are refractory to most forms of treat- 
ment. Some authorities consider this condition is the result of an allergic 
sensitisation, and advocate treatment directed along these lines. 


NON- ARTICULAR RHEUMATISM ; FIBROSITIS 

Fibrositis may be defined as a condition in which acute or chronic in- 
flammatory changes involve the fibrous tissues of the body, such as the sub- 
cutaneous tissues, the superficial and deep fascia, the muscle sheaths and 
tendons, the fibrous portions of the joint capsules and ligaments, the burs®, 
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and the fibrous sheaths of the nerves. The affection gives rise to pain and 
impairment of movement. It may be subdivided broadly into three types 
according to the nature of the structures primarily attacked : 

1. Panniculitis : Inflammation of the subcutaneous tissue and fat. 

2. Inflammation of the muscle sheath and the fibrous tissue between 
the muscle fibres, the aponeuroses, the tendons and the superficial and 
deep fascia. 

3. Peri- arthritis : Inflammation affecting principally the fibrous portions 
of the joint capsules, ligaments and bursse (bursitis). 

4. Peri-neuritis : Inflammation affecting primarily the nerve sheath 
(perineurum) and the fibrous tissue between the nerve fibres. 

iEtiology. — A large group of cases can be traced to the presence of focal 
infection, and both the teeth and the tonsils are generally suspect. This is 
perhaps more particularly so in cases in which the upper part of the body, 
including the arms, are chiefly affected. In this connection it is to be remem- 
bered that negative X-ray evidence of apical infection of the teeth should 
not be accepted as conclusive evidence, since changes which can be demon- 
strated by this means are necessarily of a chronic and advanced nature. 
Further foci of infection should be sought in the sinuses. Occasionally the 
bowel, particularly the colon, may be thought of as a focus of infection, 
but when considering the question of vaccine treatment the old aphorism 
that it is “a poor bowel which does not grow something ” may be renfcin- 
bered with advantage. Another focus of infection, which is sometimes 
overlooked, is the prostate, and in the absence of other infection it is worth 
while to perform prostatic massage and culture the “ bead ” so obtained. 

A further group of cases would appear not to be of a primarily infective 
nature but to be allied to gout or to a special sensitivity to certain types 
of food. 

Finally, a certain proportion of cases of fibrositis can be traced to chronic 
strain, often secondary to faulty posture. A common example of this will 
be found in those cases in which the fascia lata of the thighs is tender and 
painful in conjunction with a flattened plantar arch. Such patients are 
usually cured when the distribution of the body weight is readjusted by 
raising the inner edges of the shoes. Some cases of low backache seem also 
to be attributable to the same cause. Other causes of this chronic strain will 
arise out of the occupation, or sometimes the sports of the patient, while 
any unaccustomed muscular exercise should be inquired into, especially if 
in conjunction it has been associated with exposure to cold Tand wet, e.g, 
the frequent occurrence of sciatica in doctors who drive a car in wet clothes 
for a long period. 

Morbid Anatomy . — The morbid anatomy of this affection was investi- 
gated originally by Stockman, who found that the results of injury to fibrous 
tissue, whether bacterial os traumatic, had the effect of producing in the 
acute stage an exudate and inflammatory oedema. This is followed by 
organisation of the exudate, and the growth of new fibroblasts and new 
blood vessels with thickened walls. There ]s no migration of polymorpho- 
nuclear leucocytes and no pus formation, a few lymphocytes alone being 
attracted to the inflamed area. As the condition becomes chronic there is a 
production of dense connective tissue in nodules or strands, which differ 
from normal fibrous tissue in having more fibroblasts, in having arteries 
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with thickened walls, and in leaving the sheaths of the nerves passing 
through it in a state of interstitial inflammation. The pain of fibrositis is 
apparently due to the swelling of the tissue through the inflamed exudate, 
and subsequently to the involvement of nerve fibres in the new fibrosis, 
apart from the interstitial inflammation of the nerve twigs themselves. 

Symptoms. — It is to be noted that the pain complained of in fibrositis 
is not always at the real seat of the lesion but may be referred to other areas 
and therefore careful location of the actual seat of the inflammation is 
essential. Again, the symptoms will vary according to the area of the body 
affected. As examples, the predominant effect of involvement of the muscles 
of the neck will often be headache ; of those of the limbs, numbness and 
tingling ; and of the fibrous tissue surrounding joints, stiffness and pain on 
moving these, which is often wrongly attributed to true arthritis. 

Panniculitis is met with most typically in the early stages of “ meno- 
pausal arthritis ” in which tender pads of thickened tissue arc found over 
the internal aspects of the knees, the back of the neck, the extensor surfaces 
of the arms, the outer aspects of the thighs and elsewhere. Jt occurs most 
frequently in stout people, and Dercum’s disease or adiposis dolorosa is a 
progression of this process. In some cases this syndrome appears to be 
associated with moderate hypothyroidism. 

In the case of inflammation of the muscle sheaths and the intramuscular 
fibrous tissue, the local effect is to keep the muscles in a state of spasm 
during the acute period. Subsequently the spasm will relax, but localised 
patches of nodular induration may be palpable in the muscles. Occasionally, 
also, thin fibrous cords may be felt running through the subcutaneous tissues. 
These nodules ” will generally, but not invariably, prove tender on palpa- 
tion. Lumbago is perhaps the most common manifestation. Its onset may 
often be very acute. It should be distinguished from arthritis or caries of 
the spine, sacro-iliac disease, perinephric abscess and renal disease, all of 
which may simulate it. Pleurodynia is a rheumatic inflammation of the 
intercostal muscles which gives rise to severe pain when the affected muscles 
are brought into action, as on coughing or deep breathing. Usually local 
tenderness can be elicited on palpation ; but careful examination is needed 
to exclude such sources of pain as pleurisy or intercostal neuralgia. The 
muscles of the abdomen are sometimes the site of a local lesion, and this 
will occasionally simulate intra-abdominal disease. They arc also affected 
in epidemic myalgia (Bornholm disease). The extensor muscles of the 
thighs, when they are the seat of rheumatic inflammation, give the clinical 
appearance of sciatica, and this possibility should always be considered 
before making a diagnosis. 

One of the commonest causes of pain, generally diagnosed as brachial 
neuritis, is the presence of a degenerative lesion in the tendon of the supra- 
spinatuB muscle. This lesion will sometimes calcify and may then be seen 
in an X-ray, if the shoulder be externally rotated. This type of lesion is 
often the cause of inflammation of the subacromial bursa through which 
this tendon passes. “ Tennis elbow ” is the term applied to the painful 
fibrositis affecting the origin of the extensor tendons of the forearm from the 
external condyle of the humerus. 

Bursitis may occur in any of the large bursse. The most commonly 
affected is the subacromial bursa, referred to above. The chief clinical 
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manifeBtations of “ deltoid bursitis ” are great pain on actively abducting 
the affected arm to an angle of 90° with the body. Above this point abduction 
can generally be completed without pain ; the pain returning, however, at 
the same point when the arm is again lowered. Passive movement through 
this range is not painful. Pain of this type will encourage the sufferer to 
immobilise tlie affected arm, and this will allow the inflammation to spread 
to the joint capsule, which will contract, and so ultimately limit, or even 
entirely prevent, movement taking place in the joint subsequently. The 
patient is often unaware of the full degree of limitation of the movement 
which has occurred in such cases, as a considerable degree of movement is 
possible by virtue of the mobility of the scapula. This condition is the 
severest type of peri-arthritis, and the apparent ankylosis of the joint must 
be differentiated from a true arthritis by means of radiology, as peri-arthritis 
of this type may be cured by the employment of diathermy, gentle manipula- 
tion, and remedial exercises. The next most commonly affected bursae are 
those over the olecranon process, around the knee joint, over the ischium 
and over the great trochanter. Inflammation of any of these should be 
differentiated from a true arthritis of the neighbouring joint. Another 
form of peri- arthritis depends on inflammation of the tendon sheaths of 
muscles surrounding joints. This may occur as part of a chronic rheumatic 
process unassociated with trauma or gout. Its association with gonorrhoeal 
and dysenteric infections has been mentioned. The flexor tendons of {he 
wrists and knees are the most commonly attacked. Pain, swelling or crepitus 
results and sometimes synovial effusion. The palmar fascia is sometimes the 
site of a chronic fibrositic process, and the resulting thickening and con- 
tracture is known as Dupuytren’s contracture. This is seldom painful, but 
can give rise to considerable disablement of a somewhat intractable nature. 
The condition, which is commoner in males, is often found to be familial. 
A somewhat similar condition, which, however, does not cause so much 
contracture, is known as “ painful heel.” In some cases a small spur of bone 
is found radiographically at the insertion of the plantar fascia into the os 
calcis. But in the majority of cases, no cause for the pain can be found. 

In the case of peri-neuritis, the sciatic nerve is the most commonly 
affected, next in order are the nerves of the brachial plexus, and then the 
intercostal nerves. Some forms of Bell's “ palsy ” are thought to be of 
similar origin. The symptoms in a fully developed case do not differ from 
those of a true neuritis, but the distinction can generally be made from a 
history of an initial fibrositis of neighbouring structures which later spreads 
to the nerve sheath. Since the introduction of radium therapy for carcinoma 
of the lung, cases of axillary fibrosis, followed by severe and sometimes per- 
manent brachial neuritis, have been seen. 

The subjects of fibrositis are usually found to have some degree of defective 
skin circulation, as evidenced by abnormal sensitivity to cold weather or 
to local draughts, spontaneous bruising, or the fact that they perspire in 
the hottest weather only with difficulty. Attacks of fibrositis will occur in 
many people without apparent detriment to their general health, and in 
such jpersons the suspicion should arise that the cause may not be primarily 
an infective one. 

group of cases which appear to be allied to gout or to a special sensi- 
tivity to certain types of food may be suspected by the excellent general 
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health, even during attacks, the periodic or seasonal nature of the attacks, 
a history of familial gout or of being “ unable to digest ” certain foods or 
drinks, and finally by the fact that the fibrositis tends to affect the lower 
limbs and other lower parts of the body. Such patients, in addition, often 
exhibit the symptom-complex described by the French as h^patisme.” 
This is shown principally by morning headache, furred tongue, and a tendency 
to incomplete bowel emptying, with light-coloured and offensive stools ; 
often, too, there is slight tenderness on palpation in the neighbourhood 
of the liver. 

Prognosis. — Provided sufficient care be taken and the value of external 
as well as internal remedies is remembered, the outlook is good. An excep- 
tion, however, is in the case of very old patients, for the senile form of 
fibrositis is sometimes intractable to all the usual remedies. 

Treatment. — When symptoms do not call for urgent treatment, the 
first indication is to investigate the aetiology. In the great majority of 
cases in which the malady is believed to be allied to gout or to a special 
sensitivity to certain types of food, appropriate treatment should be adopted. 

At the outset, a mercurial purgative, such as calomel (gr. J-2), followed 
next morning by a saline, should be prescribed. 

In the acute stage rest in bed is desirable. The internal administration 
of analgesic drugs is indicated. Aspirin and calcium acetylsalicylate (5-15 
grs.) are in the majority of cases the most efficient for this purpose. If 
necessary, potassium iodide (2-5 grs.) may be added, as may phenacetin 
(5-10 grs.) or caffeine (5 grs.) at four-hourly intervals. A useful addition 
to aspirin and phenacetin is codeine phosphate (Jth gr.) or Dover’s powder 
(5-15 grs.). Amidopyrine (3-10 grs.), a centrally acting drug, is sometimes 
effective when the salicylates fail. It should be borne in mind, however, 
that if this drug is used there is a danger of agranulocytosis in susceptible 
individuals and therefore frequent blood counts are required. An ointment 
designed to act either as a rubefacient or as a counter-irritant should also 
be prescribed. A hot linseed poultice containing opium will also often give 
considerable relief if applied every few hours ; as may a hot cloth wrung out 
in a solution of ordinary mustard in water. Massage is undesirable in the 
acute stage. 

In certain cases benefit will result from a short course of colonic lavage 
twice a week for 2 to 3 weeks. 

When it is desired to immobilise the muscles of the back during the 
acute stage of lumbago, the most effective method is by means of a per- 
forated belladonna plaster, which should be made to cross the mid-line 
behind and come round to the front. Ordinary wide strapping is a good 
substitute. 

When the condition is less acute and the patient is able to get up, the 
application of both heat and massage to the affected regions is indicated. 
The former may be applied in a dry or a moist form, the one often succeeding 
when the other has failed. Dry heat may be given by means of a portable 
lamp, an electric heating pad, exposure to a gas-fire (which gives out infra- 
red rays), the application of a hot iron through brown paper applied to the 
skin, a hot-water bottle, or a bag of salt or sand which has been heated 
thoroughly in the oven. When the condition is deep-seated, diathermy 
will be the best form in which to apply it. 
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Moist heat may be applied in the form of kaolin, bread or linseed poultices, 
kaolin poultice (antiphlogistine), mud packs, or applications of hot paraffin 
wax of a special melting-point (which is sold for this purpose), or, if the 
patient is in a condition to have such, a Turkish bath. In the course of the 
last, the patient should be instructed to drink fluids copiously during and 
after it, as otherwise the temporary concentration of the blood is likely to 
provoke a further acute attack. Perhaps the simplest method of moist heat 
is an ordinary bath, to which 4 lb. of Epsom salts (or common salt) have 
been added. This should be taken as hot as jjossible, and, contrary to the 
general belief, the patient should not “ soak in it ” but should get out after 
only 5 to 10 minutes’ immersion and be briskly rubbed down, after which 
some analgesic ointment should be rubbed rapidly into the affected areas, 
and he should be wrapped in a blanket and put to bed for several hours. After 
this, deep massage should be ordered for the affected areas, although painful 
at first. 

Hydrothera'py and Counter-irritation .- — When the patient is near a Spa 
or an Institution equipped for hydrotherapy, “ Vichy ” douche massage, 
followed by " contrast douching ” (alternate hot and cold water directed 
on to the painful areas under pressure from a hose-pipe), is probably the 
best follow-up treatment ; it stimulates the skin to resume its normal 
function. 

In certain cases, particularly when the complaint is that of lumbago, 
counter-irritation by means of a small cautery may be of great value. A 
small blister should result from each application, and the whole area may 
then be covered over with a gauze dressing. Another method is to produce 
blisters by means of “ blistering fluid,” or cantharidin plasters, but these are 
not of such value as the actual cautery. Dry-cupping is a somewhat obsolete 
method of treatment, but is occasionally effective ; as is full exposure to a 
mercury vapour lamp at a distance of 18 to 24 inches from the affected area. 

In the chronic stage massage is essential if an attack is to be terminated 
in the minimum time and also if recurrence is to be avoided. To be effective, 
the indurated areas (nodules) should be carefully sought for in the muscles, 
and at these points the massage should be very deep. It will be found that 
following deep kneading with the finger-tips or thumbs, after an initial 
period during which they may be increasingly painful, they will gradually 
become insensible to palpation, and ultimately disappear. This process will 
be considerably facilitated if it be preceded on each occasion by 20 to 30 
minutes’ application of heat in one of the forms mentioned, above. In 
certain cases a “ nodule ” will prove to be too painful for deep massage 
treatment, which will then induce protective spasm in the surrounding muscles, 
and so render further “ kneading ” impossible. In such cases a dose of 
aspirin or some other analgesic may usefully be administered before beginning 
the treatment. When one or more discrete nodules can be felt and when the 
pain is found to be chiefly localised in these sites, the effect of injecting a 
few cubic centimetres of a local anaesthetic, such as procaine hydrochloride 
(J per cent, in saline) or “ A.B.A.” compound, is sometimes dramatic. When 
there is more diffuse pain and tenderness, this method of treatment is not of 
much use, and unless the injection is made with great accuracy into the 
nodule the trouble may even be exacerbated. 

Diet and After-care .-— there is obesity, this should be treated (see 
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p. 438). In cases in wliich a gouty origin is suspected, this should be 
corrected (see pp. 435, 436). 

After an attack of fibrositis, it is important that the patient should be 
taught to contract the affected muscles daily by means of appropriate 
exercises. He should also make a point of obtaining some regular exercise 
in the open air, even at the cost of rising somewhat earlier in order to walk 
part of the way to the office. The obese subject must not be allowed to regain 
his lost weight once the attack recedes. The question of the localisation of 
attacks, as the result of the occupation or hobbies of those predisposed to 
suffer, should not be omitted. 


MYOSITIS OK INFLAMMATION OF THE VOLUNTARY MUSCLES 

Three forms occur — (1) the suppurative type ; (2) the non-suppurative 
type ; and (3) myositis ossificans progressiva. 

1. Suppurative Myositis. — In this condition there is a primary in- 
flammation of the aficcted muscles associated with the local signs of inflamma- 
tion and the general symptoms of a septic infection. Abscesses form in the 
aflccted muscles, which require incision, and in the pus obtained pyogenic 
organisms, such as staphylococci, or less commonly streptococci, are usually 
found. 

2. Non-Suppurative Myositis. — It must be remembered that the 
voluntary muscles are affected in the course of other diseases. Thus, de- 
generation of the striped muscle, known as Zenker’s degeneration, may occur 
in any acute infection of long duration, and it was first observed in typhoid 
fever. In scurvy, intra-muscular haemorrhages are very common, and these 
are followed by a chronic inflammation, which usually clears up ; but in a few 
of such cases we have seen suppuration occur. Trichinosis is accompanied 
by a myositis, set up by the encapsulated larvas of the trichina spiralis 
deposited in the voluntary muscles. 

Dcrmato- 7 nyo.Hitis is an acute or subacute inflammation of the muscles 
of unknown origin, which is associated with dermatitis and oedema. The 
onset is usually gradual, and ultimately all the muscles of the l)ody may be 
involved. Pain is an early symptom, and fever of a mild intermittent type 
occurs. (Edema dcvelo])s over the affected muscles, and is accompanied by 
a dermatitis of erythematous or urticarial type. Sweating is common, and 
enlargement of the spleen usually develops. Owing to involvement of the 
respiratory muscles broncho-pneumonia is a late complication. The disease 
is usually progressive, and generally fatal, though some recoveries have been 
recorded. The treatment adopted has been for the relief of symptoms, and 
no specific treatment is known at present. 

A type of the disease in which htemorrhages occur in and between the 
muscles is known as “ polymyositis hsomorrhagica.” 

3. Myositis Ossificans PxtOGRESSivA. — This is a progressive inflammatory 
affection of the locomotor system of unknown origin, characterised by the 
deposition of bony substance in the fascia), muscles, aponeuroses, tendons, 
ligaments and bones, with resulting ankylosis of most of the articulations. 
The disease is rare. It usually commences in early life, and is commoner in 
males. Three stages occur in the muscle changes. In the first stage, swelling 
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and infiltration of the affected muscle with embryonic connective tissue 
occurs. In the second stage, the embryonic connective tissue becomes 
organised and forms ordinary connective tissue, which retracts to a hard 
fibrous mass. In tlie third stage, calcification of the fibrous mass occurs, and 
this becomes replaced by bone. 

The muscles of the back and neck are usually the first involved, and the 
vertebral ligaments become ossified, so that irregular bony swelling occurs 
and deformity and fixation of the spine result. The upper and lower limb 
are later involved, the muscles contracting and causing fixation of the joints. 
The muscles of mastication become finally involved and prevent movement 
of the lower jaw. Ultimately the patient becomes helpless and bedridden, 
and usually dies from some intercurrent affection, such as pneumonia, or 
pyinmia resulting from bedsores. The disease is always progressive, but is 
usually of long duration, and there may be a cessation in its progress for 
several years. No specific treatment of value is known. 

W. H. WlLLCOX. 

W. S. C. COPEMAN. 



SECTION XVIII 


DISEASES OF THE SKELETON 

Diseases of the skeleton will be considered under three headings, according 
to whether bone, endochondral ossification, or bone marrow is primarily 
affected. 


DISEASES OF BONE 

HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHY 

Synonyms.— Hippocratic Fingers ; Marie’s Disease ; Acropachy. 

Definition.— A symmetrical enlargement of the bones of the hands and 
feet, and of the distal ends of the long bones, accompanied by clubbing of 
the fingers and toes, occurring in association with certain chronic diseases, 
especially of the lungs. 

Etiology.— The primary diseases in the course of which hypertrophic 
osteo-arthropathy may develop are : 

1. Diseases of the lungs, such as (a) chronic cavitating tuberculosis 
and fibroid phthisis ; (b) empyema and bronchiectasis ; (c) malignant 
disease of the lung, pleura or mediastinum ; and (d) fibrosis of the lung, 
non-tuberculous in nature. 

2. Congenital heart disease, and infective endocarditis. 

3. Chronic diseases such as dysentery, pyelonephritis, alcoholism, Ray- 
naud’s disease, and jaundice, as in hypertrophic cirrhosis of the liver. 

4. Rarely a neuritis may lead to clubbing of the fingers and osteo-arthro- 
pathy. Pressure on the brachial plexus by a subclavian aneurysm has 
given rise to clubbing of the fingers on the affected side. 

It appears that in the majority of cases a chronic infection leads to the 
development of osteo-arthropathy. This is the case in the lung diseases 
above mentioned. In congenital heart disease, the circulatory defect itself 
will lead to marked clubbing of the fingers ; in this condition, however, 
the long bones are not appreciably affected, and the changes are limited to 
the soft parts of the terminal phalanges, the hypertrophy of which leads to 
clubbing. 

The disease is eight times more common in males than females. All ages 
may be affected. The most striking examples are seen from 30 to 50 ; but 
in congenital heart disease and in chronic lung disease in children, such as 
bronchiectasis and fibroid phthisis, signs of the disease often appear in 
early life. 

Pathology. — The bones most frequently affected are the metacarpal 
bones and the fifst two rows of phalanges. The radius and ulna may be 
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affected, and more rarely the lower end of the humerus and the scapula. 
In the lower extremities the corresponding bones are affected. X-ray 
examination shows a thin layer of newly formed bone spread over the shaft. 
The periosteum is raised unevenly, so that the outline appears serrated and 
the deposits beneath it are unevenly calcified giving a lace-work effect. The 
bony changes are the result of a chronic inflammation, and the thickening of 
the periosteum and new formation of bone beneath it may be accompanied 
by atroj^by and rarefaction of the pre-existing bone. There are no bony 
changes in tlie terminal phalanges, the soft tissues and nails alone being 
affected. 

Symptoms. — The onset is usually gradual, and little local pain is ex- 
perienced, though stiffness and clumsiness of movements occur. Sometimes 
marked clubbing of the fingers develops in a few weeks ; but usually 
several , months or more elapse before the condition is characteristic. There 
is a remarkable symmetry in the pathological changes. The ends of the 
fingers and toes may be cyanosed. The nails are large, broad and curved, 
both longitudinally and transversely — ^the so-called parrot-beak. They 
show longitudinal striation and arc brittle and easily split. The root of the 
nail is raised above its bed, and if pressure is applied at the root a distinct 
space between them can be made out. Sometimes the joints in the neigh- 
bourhood of the affected bones show swelling, from eff'usion and thickening 
of the synovial membrane. Ostoo-arthritic changes in the joints are only 
present in the severe ostoo-arthritic type. 

Three types of cases are seen, but these may be only grades in the develop- 
ment of the extreme form of the disease. 

1. Cases showing only clubbing of the finger's, in addition to the signs of the 
general 'primary disease. — This symptom may disappear if the primary 
disease is cured, as, for example, empyema. 

2. Cases showing clubbing of the fingers and painful thickening of the bones 
of the hands and feet, forearms and legs, in addition to symptoms of the primary 
disease. 

3. The “ osteo-arthritis hypertrophica ” type. — The hands and feet become 
greatly enlarged, owing to the bony changes and thickening of the soft parts. 
The forearms and legs are thickened. The pelvis, sternum, ribs and clavicles 
may be thickened, and the vertebrae may show changes resulting in kyphosis. 
Osteo-arthritis occurs in the parts involved, so that movement of the joints 
is painful and difficult. In this type of case the very remarkable changes 
in the bones and joints overshadow the symptoms of the primary disease. 

Diagnosis. — The disease is recognised by the presence of the characteristic 
changes in the extremities, and by the presence of signs of one of the primary 
diseases already mentioned. 

Infective arthritis is distinguished by the absence of clubbing of the 
fingers, and by the characteristic changes shown by X-ray examination. 

Acromegaly is to be distinguished by the spade-like hand, the spatulate 
fingers, enlarged knuckles, and the characteristic facial appearance. The 
kyphosis is more often cervico-dorsal, whereas in h 3 ^ertrophic pulmonary 
osteo-arthropathy it is more often dorso-lumbar. 

Osteitis deformans shows irregular enlargement of the bones but there 
is a good deal of bowing, the hands are normal, and the X-ray appearances 
are pathognomonic. 
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Prognosis. — The prognosis appears to depend on the primary disease. 
If that can be arrested or cured, there is hope of arrest or improvement in 
the hypertrophic osteo-arthropathy. 

Treatment. — This should be directed towards the cure or improvement of 
the primary disease. Other treatment is 83n.nptomatic and similar to that 
adopted in the treatment of infective arthritis. 

W. H. WiLLOOX. 


OSTEITIS DEFORMANS 

Synonym. — ^Paget’s Disease of Bone. 

Defiiiition. — A chronic and somewhat rare disorder causing enlargement 
and deformity of many bones. It is not a generalised disease of the skeleton. 
The bones are affected in the following order of frequency : pelvis, spine, 
lemur, tibia, skull, fibula, clavicle, humerus, radius, and rib. In a few cases 
the disease is confined to one bone or to part of one bone : tibia, femur, 
clavicle, a vertebra, the ilium, or half the i)elvis. 

^Etiology. — This is unknown. The disease is sometimes familial. It 
rarely begins before the age of 40, and the commonest ago of onset is 55. 
The sexes are affected in the proportion of three men to two women. Osteitis 
deformans is not inflammatory in origin. It seems likely that it is a disorder 
of mineral metabolism. Syphilis is not an astiological factor. No alteration 
in the parathyroid glands nor in any other endocrine gland has been demon- 
strated. Both histological and chemical investigations have proved beyond 
doubt that generalised osteitis fibrosa (hyperparathyroidism) is unrelated 
to osteitis deformans. 

Pathology. — There is a great alteration in the architecture of the bones 
affected. They become enlarged, irregularly thickened, and sometimes 
bowed. The skull is very thick, the sutures and foramina being narrowed 
in consequence. The cortex of the long bones ceases to be pure ivory bone 
but looks coarse and spongy with red streaks and dots. Histologically 
there is continuous excessive resorption of bone associated with an increased 
new bone formation that more than compensates for the bone lost. The 
excessive erosion disturbs the skeletal architecture, the compact bone being 
replaced by irregular angular trabeculae, which also form the cancellous bone. 
There is still an attempt at structural adaptation to stresses, but this is 
very imperfectly achieved because the material is not used to the best 
mechanical advantage. 

Biochemistry . — The serum calcium and plasma phosphorus are normal. 
The plasma phosphatase is constantly high, as in many other diseases of 
bone. In more than 80 per cent, of cases the calcium output in the urine 
is increased and sometimes reaches four or five times the normal figure. 
There seems to be a complete absence of correlation between the length of 
history, the density of bone shadows in radiographs, and the calcium output. 
A case showing increased density of bone trabeculse throughout pelvis, 
lumbar spine, and femora is just as likely to reveal a high output of calcium 
in the urine as a low output. 

Symptoms. — The disease may remain symptomless for ten years or 
more. It is very slow in progress and rarely influences the general health, 
giving rise in most cases to few symptoms other than those which are due 
44 
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to changes in the shape of the bones. In 80 per cent, of cases there is pain, 
and the patient usually recognises its origin in the bones. It varies widely 
in severity from a dull ache to a severe shooting or stabbing like a knife. 
The back and lower limbs are the parts usually affected but headache is 
fairly common. When the skull is involved the patient may have to take 
a larger size in hats. The enlargement in the circumference of the head 
leads to the forehead being prominent and the face small in proportion. 
In the later stages the head is held forward and the back is so bent that the 
arms appear too long and an ape-like attitude results. There may be con- 
siderable reduction in total height. The lower limbs especially are bowed, 
the knees being widely separated and held slightly flexed. The bones are 
enlarged, and bowing usually takes place in such a manner as to accentuate 
the normal curve of the bone. The enlargement is particularly noticeable 
in the case of the tibia. The changes in the vertebrje may cause encroach- 
ment on the spinal canal, resulting in compression paraplegia. Bony com- 
pression of the optic nerve may lead to optic atrophy, and of the oculo- 
motor nerves to diplopia. Otosclerotic deafness is common in advanced 
cases. Spontaneous fracture is rare but when it takes place there is no delay 
in union. Osteogenic sarcoma may occur, but is much less common than 
Paget thought and is not seen until the changes in the bones have been present 
for ten years or more. Osteo -arthritis of the hip, knee, ankle, or spine is an 
occasional complication. Arterial degeneration, sometimes with hyper- 
tension, is found in most cases over the age of 50. It is possible that the 
excess of phosphoric esterase in the blood accelerates and intensifies the 
deposition of calcium salts in degenerate vessels. Eetinal arteriosclerosis 
is a frequent finding, and it may be associated both with retinal hemorrhages 
and extensive choroidal changes. 

Radiological appearances . — The altered bone appears in radiographs in 
two forms, which may be called the spongy and the amorphous, the former 
being the more common. The two types are often found in the same patient. 
The spongy form consists of coarse irregular striae arranged either as parallel 
trabeculae or running in the direction of normal lamellae of cancellous bone. 
The amorphous form is a generalised deposit producing an opaque finely 
granular appearance. The diameter of the bone is increased, sometimes 
to a marked degree, and in the medullary cavity the trabeculae are accentuated 
and too widely separated, giving a streaky appearance. The corticalis is 
partly or entirely replaced by bone similar to that seen in the medullary 
cavity, and in an extreme case the impression is that the whole-bone consists 
of cancellous tissue highly magnified. Irregular cyst-like areas are sometimes 
observed. Widening and bowing of bones are important points in the 
radiological diagnosis. The vault of the skull is thickened, and the differentia- 
tion between the inner and outer tables is lost. Small islands of dense bone 
arc evident alongside pale« cyst-like areas. A large clean cut area called 
osteoporosis circumscripta may sometimes bo noted. In those cases in which 
part of one bone is affected there is a definite line of demarcation where 
the abnormal ends and the normal begins. Thus there may be definite 
changes in the upper two thirds of the tibia, while the lower third is normal. 
The average rate of progress of such a lesion is about 1 cm. in two years. 
Eadiographs reveal the shadows of arterial calcification in more than 40 per 
cent, of cases. Such calcified arteries are best seen in the lower limbs. There 
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is no evidence of a higher incidence of renal or vesical calculus in osteitis 
deformans than in the normal. 

Diagnosis. — When advanced the condition is unmistakable. In the 
early stages muscular rheumatism or osteo-arthritis may be wrongly diagnosed. 
Pulmonary ostco-arthropathy is distinguished by the clubbed lingers. In 
radiographs the amorphous type of osteitis deformans is sometimes mistaken 
for secondary carcinomatosis of the osteoplastic type. The difference is 
distinct and important, namely, that in carcinomatosis the bones are neither 
enlarged nor bowed. Syphilis of bones is now very rare, but when only 
one or two bones are involved in a supposed case of Paget’s disease the 
Wassermann reaction should be performed. 

Prognosis. — Because the disease is uncommon there is a tendency to 
regard its effects as dreadful. To announce the diagnosis as though it were 
a profound mystery may alarm both patient and relatives unnecessarily. 
Paget’s disease is slowly progressive but does not usually shorten life. Thus, 
one patient though much deformed, continued to drive a crane in a dock- 
yard 15 years after the onset of the disease. Another was quite happy to 
have somebody hold him on a rock while he fished a stream, long after he 
was unable to walk unaided. ])eath usually results from the effects of 
arteriosclerosis or intercurrent infection, and only rarely from compression 
paraplegia or sarcoma of bone. 

Treatment. — No known treatment alters the course of osteitis deformans 
in the slightest degree. Since the bones at one stage are sufficiently decal- 
cified to bend, methods have been used which aim at increasing the calcium 
intake. The patient is given a high calcium diet, that is a diet containing 
three pints of milk or milk products daily, together with butter, cheese, 
and eggs. If milk is not tolerated in these quantities calcium caseinate or 
calcium lactate (10 grammes a day) may be prescribed. Vitamin D may be 
conveniently given in the form of tab. calciferol. (3000 units) one or two daily. 
The claim that prolonged exposure to general ultra-violet irradiation has 
resulted in increased density of the shadows of bones in radiographs has not 
been confirmed. Such treatment can be carried out, starting with short 
exposures to the mercury vapour or carbon arc lamp. Paget treated his 
patients with potassium iodide, but was not enthusiastic over the results. 
When there is pain in the bones LugoTs solution (of iodine in potassium 
iodide) may be given in milk, beginning with a dose of three minims three 
times a day, and increasing to ten times this amount. If iodine fails to 
relieve the pain, aspirin, amidopyrine, or allonal should be tried. Exploration 
of the neck for a parathyroid tumour is never justified. Osteotomy is rarely 
necessary, but it is interesting that when portions of bone have been removed 
for histological section relief of pain has sometimes occurred. Occasionally, 
and especially in those cases with secondary osteo-arthritis of the hip joint 
or knee joint, an ambulatory splint supporting the weight of the body on 
the tuber ischii is of value. A cork sole is often necessary, and when kyphosis 
causes pain a spinal jacket is useful. 

LEONTIASIS OSSEA 

Synonyms. — General Hyperostosis of the Skull ; Cranio-sclerosis ; 
Megalocephaly. 



1380 DISEASES OP THE SKELETON 

Definition. — The term leontiasis ossea is now used in two senses, specific- 
ally for a progressive sclerosing hyperostosis of the skull, and symptomatic- 
ally when osteitis deformans and the various types of osteitis fibrosa happen 
to involve the bones of the calvaria and face. 

i£tiology. — This is unknown. The fact that the disease commonly 
arises in the region of the nasal sinuses has led to an erroneous view that it 
is infective in origin. 

Pathology.— When Virchow suggested the use of the term “ loontiasis 
ossea ” in cases of hyperostosis of the skull he had in mind fibroma molluscum 
in which masses of new connective tissue develop in the skin. He believed 
that the overgrowth of bone in hyperostosis corresponded exactly to elephan- 
tiasis of the soft parts, and he decided to call these cases leoiitiasis ossea, 
not because the bone disease produced a leonine appearance, but because 
he considered it to be analogous to the disease of the soft parts which did. 
The disease is very rare. It occurs in either sex, arising usually in early 
adult life. In most instances it begins in the nasal fossso and sinuses, though 
in some cases the origin is near the orbit or in the base of the skull. Dense 
ivory bone appears and spreads slowly under the periosteum, being held up 
sometimes in the region of the suture lines but ultimately breaking through 
and spreading in many directions across the skull. The serum calcium and 
plasma phosphorus are normal. ^ 

Symptoms. — The early clinical features include nasal obstruction, 
blocking of the lachrymal ducts, and alteration in the shape of the face 
and jaws. Ultimately large masses of bone, increasing in various directions, 
give rise to terrible disfigurement. The cavities of the mouth, nose, and 
orbit may be greatly lessened. The eyeballs may protrude even beyond 
the lids, and blindness may occur from optic atrophy. There may be loss 
of the sense of smell, and interference with the mobility of the lower jaw. 
Except in the later stages pain is unusual. 

Diagnosis. — Paget’s disease usually begins at 55, and the pelvis, spine, 
and lower limbs arc nearly always alfected. Generalised osteitis fibrosa 
leads to decalcification of the whole skeleton, with a high blood calcium 
and low blood phosphorus. Focal osteitis fibrosa often shows multiple lesions 
scattered throughout the skeleton. 

Treatment. — No treatment has any permanent effect though it may 
be possible to remove some of the more disfiguring masses of bone. 


HYPERPARATHYROIDISM (GENERALISED OSTEITIS FIBROSA 
CYSTICA (see p. 498) 

FOCAL OSTEITIS FIBROSA 

Synonyms. — Osteitis Fibrosa Circumscripta (Schmidt) ; Local Fibro- 
cystic Disease ; Benign Giant-celled Tumour ; Osteoclastoma ; Ostco- 
genetic Myeloma ; Myeloid Sarcoma. 

Definition. — A focal or multifocal disease of bone unassociated with 
constitutional symptoms or with any known endocrine disturbance. 

iStiology. — This is unknown. The disease occurs chiefly in adolescence. 
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and is mucli more common than is generalised osteitis hbrosa (hyper- 
parathyroidism). 

Pathology. — The lesions are benign, firm, grey or brown tumours. 
Histologically they show osteogenetic fibrous tissue and giant cells which, 
of course, are osteoclasts. This explains the numerous synonyms which 
are used. The tumours sometimes expand the corticalis and may give rise 
to cysts lined by osteoclasts. Even when the lesions are multiple the rest 
of the skeleton consists of normal bone. The figures for serum calcium and 
plasma phosphorus are invariably normal, a finding in striking contrast 
to that of the generalised disease. The calcium balance is usually normal, 
and, taken in conjunction with the normal blood chemistry, this finding is 
strong evidence against hyperparathyroidism. 

Symptoms. — The malady affects one or more bones, is usually not 
disabling, is of slow progress, and shows a tendency to become arrested. 
Pain is unusual and the disease is often symptom! ess until spontaneous 
fracture occurs. Severe cases of the multifocal type may show considerable 
deformity, especially of the pelvis, femora and skull. 

Radiohgical appearances . — In radiographs the principal changes are 
found in the ends of the long bones. Usually more than one-third of the 
shaft is affected by a fusiform enlargement composed of a pale cyst-like area 
divided by a few coarse trabecular strands. The cortex is thin and may 
be expanded. The periosteum and adjacent bone are normal. Radiographs 
taken with controls show that the whole skeleton apart from the lesions is 
normally calcified. The floor of the skull and the lower jaw may be affected. 

Diagnosis. — The normal blood chemistry serves to distinguish the focal 
from the generalised disease. In adult cases it is sometimes difficult to 
differentiate between focal osteitis fibrosa and osteitis deformans, and it 
may then be necessary to follow the progress of the condition over a period 
of time before a definite conclusion is reached. 

Treatment. — Fractures are treated in the usual way. If spontaneous 
fracture occurs in a long bone through one of the lesions, union is usually 
strong, and radiographs subsequently show that the pale cyst-like area of 
osteitis fibrosa becomes filled with bone. Exploration of the neck for a 
parathyroid tumour is quite unjustified. 


THYROTOXIC OSTEOPOROSIS (see Hyperthyroidism, p. 488) 
OSTEOMALACIA 

Synonym. — Mollities Ossium ; Adult Rickets. 

Definition. — A generalised disease of the skeleton due to vitamin D 
deficiency. Two types are found. The first is due to a diet deficient in 
vitamin D and calcium salts and may be referred to as dietetic osteomalacia. 
The second is a conditioned dietary deficiency disease, arising from deficient 
absorption of vitamin D and calcium salts ; it is seen in idiopathic steatorrhoea, 

Etiology. — Osteomalacia is rare in England. It is endemic over wide 
areas in Northern India, Japan and Northern China, and occurs sporadically 
in the Rhine Valley, Danube Valley, Vienna, and certain parts of Italy, 
Switzerland, Flanders and the Balkans. Heredity plays no part. The 
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disease pre-eminently affects women, and is likely to recur earlier and with 
greater severity with each successive pregnancy. But it is a mistake to 
suppose that pregnancy is essential in the aetiology. The malady is some- 
times seen at puberty and is quite well known to occur, though rarely, 
in boys and men. In the majority of cases the symptoms begin between the 
twentieth and thirtieth year. 

Pathology. — Rickets and osteomalacia are essentially identical. What 
difference exists is merely that of age incidence. Osteomalacia is adult 
rickets. Morbid anatomists agree that in rickets and osteomalacia the 
essential abnormality is a deficient calcification of osteoid tissue. This 
deficiency is generalised throughout the skeleton. The broad osteoid scams 
in both diseases are due to deficiency of the calcifying mechanism, which 
should convert osteoid tissue into true bone. In osteomalacia the bones 
throughout the skeleton are so soft that they readily bend and cut with a 
knife like rotten wood. Spontaneous fractures are common. The blood 
chemistry is comparable in experimental rickets of rats, in children with 
rickets, and in women with osteomalacia. The plasma phosphorus and 
sometimes also the serum calcium arc diminished. The occurrence of foetal 
rickets has been proved in babies born of osteomalacic mothers. 

Symptoms. — Pain is a prominent symptom. It occurs especially in the 
back and thighs, is aching in character and is worse in the winter months. 
The pelvis, thorax, or long bones exhibit deformity in a haphazard w^iy ; 
one woman suffers in the pelvis, another in the ribs, and a third in both. 
Besides the changes in the pelvis, marked deformities occur in the chest and 
spine. Severe kypho-scoliosis may reduce the height by several inches and 
cause the head and neck to sink downwards and forwards on to the chest. 
Deformities of the sternum and ribs give rise to marked prominences and 
depressions in the chest wall. Coxa vara and irregularly curved long bones 
are less common. The bones are soft and flexible, rather than fragile, so 
that bending is much more common than is spontaneous fracture, though 
both are well recognised. The patient develops a characteristic waddling 
gait, and muscular weakness may add to her incapacity. In many cases 
the pelvic deformities interfere with marital relations or with labour, 
CsBsarean section frequently being necessary. Tetany is common. The 
teeth are normal. The course of the disease may be fairly rapid, lasting 
several months, but untreated cases extend over many years. The patient 
then becomes bedridden, spontaneous fractures, anaemia, cachexia, and 
bedsores adding to her discomfort and to the difficulties of nursing. 

Radiological appearances.— The degree of lack of calcification in radio- 
graphs will vary with the severity of the disease, and it is therefore important 
to take radiographs with controls. In tlie slight cases the bones of the patient 
will be slightly more translucent than those of the control. The cortex will 
be less dense than normal but the bone pattern, especially the trabeculation, 
will be accentuated by contrast. In the severe examples there will be little 
difference between the density of the bone and surrounding soft tissues, 
^^11 V ^ cortex will appear as a mere pencilled outline. The bone pattern 
will have disappeared, the long bones will bend, and occasionally show 
fracture. All deformities apart from fracture are the result of weight stress 
or muscular action. The pelvis is tri-foliate, owing to the thrusts of the 
heads oi the femora and sacrum. Lordosis is marked and kyphosis may 
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be present. In severe cases the chest and ribs are usually deformed. The 
vertebrae are biconcave, having the appearance of fish vertebrae. In severe 
cases the vault of the skull may show numerous areas of uneven translucence, 
varying in size and shape but all fairly clean cut. The spontaneous fractures 
are usually subperiosteal, and radiographs sometimes show pseudo-fractures. 
These appear as areas of complete translucence, running across the bone, 
the edges being quite clean cut, and separated from each other by one or 
two millimetres. 

Diagnosis. — The occurrence of pregnancy and the examination consequent 
upon this lead commonly to the recognition of the pelvic deformity and of 
the disease which has given rise to it. Differential diagnosis from other 
generalised diseases of the skeleton usually produces no difficulty. In hyper- 
parathyroidism there is a high serum calcium, a low plasma phosphorus, 
and an increased calcium excretion in the urine. In senile osteoporosis the 
patient suffers from kyphosis and a tendency to fractures particularly of 
the neck of the femur, and the blood chemistry is normal. In thyrotoxic 
osteoporosis, the usual signs of hyperthyroidism are present, and the blood 
chemistry is normal. In myelomatosis the Bence Jones protein is found 
in the urine in 75 per cent, of cases, the serum globulin is usually increased, 
and the albumin : globulin ratio diminished. The serum calcium is usually 
normal, but sometimes raised. The plasma phosphorus is normal, but it 
rises in cases showing renal insufficiency. In radiographs the condition may 
closely resemble osteomalacia. 

Treatment. — Pure vitamin D is called calciferol because of its power 
to induce calcification in tissues, especially in osteoid tissue. It is 300,000 
times as potent as cod-liver oil, weight for weight. The good effects not 
only of calciferol but also of cod-liver oil and ultra-violet irradiation have 
been noted both clinically and chemically, since they arc capable of raising 
the serum calcium to normal. In cases where tetany is present calcium salts 
should be administered in addition. The diet of a woman suffering from 
osteomalacia should contain 3 pints of milk a day, with plenty of milk 
puddings, eggs, butter, cheese, green vegetables, and even nuts and raisins. 
1’he dose of cod-liver oil should be large, up to 2 or 4 oz. daily. This treat- 
ment relieves the pain in 3 to 4 weeks. Some cases are refractory, and it 
is then necessary to add 0-5 mg. of calciferol to the cod-liver oil daily. 
Tetany is rapidly removed by treatment with cod-liver oil and calcium 
lactate. A powder containing at least 10 grammes of the latter should be 
used daily, and is best administered fasting with a glass of milk. The patient 
should be exposed to sunlight when this is possible ; otherwise treatment 
by ultra-violet irradiation may be used, starting with a short exposure to a 
carbon arc lamp and increasing gradually up to 30 minutes. There is no 
evidence that phosphorus is of any value in the treatment of osteomalacia. 
Where the disease exists in great endemic areas, questions of diet, and social 
and religious customs are proving very difficult. In large areas of China 
and India the diet is often deficient in quantity, and inadequate in calcium 
and vitamin D. In the high mountain valleys of these countries and in 
areas of India where purdah is practised, darkness adds to the danger by 
causing further deprivation of vitamin D. With regard to China, Maxwell 
states : “We want flocks and herds, milk and meat, with security of life 
and property.’^ The suggestion has been made that it might be practicable 
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in India and China to dispense calciferol freely at a low price just as quinine 
is dispensed in malarial districts. The relation of ovarian function to calcium 
metabolism has not yet been settled. Osteomalacia gets worse during lacta- 
tion, no doubt because of the great drain of calcium from the body. Improve- 
ment has been observed after ovariectomy. This operation may act merely 
by preventing pregnancy, and it is presumably just as reasonable to ligate 
the Fallopian tubes. When pelvic deformity demands it Cessarean section 
is necessary. 


OSTEOMAI^ACIA IN IdIOPATHIC StEATOURIKEA 

When osteomalacia occurs in the course of idiopathic steatorrhoea (Gee’s 
disease), the following features may be present : fatty stools, dilatation of 
the colon, tetany, anaemia, skin lesions, and infantilism (see p. 476). The 
disease occurs in both sexes and the history nearly always goes back to early 
childhood. The symptoms develop in spite of an adequate diet. We must, 
therefore, suppose that there is some disturbance of gastro-intestinal function 
resulting in deficient production, absorption or utilisation of one or more 
essential factors. The serum calcium is low and the plasma phosphorus is low 
or normal. The total fat in the stools may reach 40 per cent, or more, and 
the bulk of this is unsplit fat. The clinical and radiological features are 
exactly the same as in dietetic osteomalacia. An opaque enema will reveal 
dilatation of the colon. In treatment the fat in the diet must be cub down 
to a minimum, and the calcium salts and vitamins kept high. Vitamin D 
must be given in a solid and not in an oily medium. The prognosis of this 
type of osteomalacia is good especially in young people. Splinting or even 
osteotomy may be necessary to correct deformities such as genu valgum. 
The pelvic deformity may necessitate Cossarean section. 


OSTEOGENESIS IMPERFECTA 

Synonyms.— Fragilitas Ossium Congenita ; Osteoporosis Congenita ; 
Congenital Osteopsathjo’osis ; Osteopsathyrosis Idiopathica. 

Definition. — ^A generalised disease of the skeleton, congenital, and in 
some 25 per cent, of cases hereditary, in which the bones are so fragile that 
repeated fractures occur. Multiple fractures may occur in utero (pre-natal 
type of Vrolik, 1849), or fractures may not occur until after birth (post- 
natal type of Lobstein, 1833). Both sexes are affected equally. 

etiology, — 'This is unknown. 

Pathology. — In both types the basic defect appears to be defective 
osteoblastic activity. The cortex of the bones may be scarcely thicker than 
paper, and the trabeculse qf spongy bone are extremely thin. In tlie pre- 
natal type many fractures are seen ; in some cases practically every bone 
in the body has been fractured. The older fractures exhibit good callus 
formation. In extreme cases, especially in the pre-natal type, the cranial 
ossification is so disorganised that the vault of the skull consists of a mosaic 
of small Wormian bones. Congenital hypoplasia occurs in other mesenchymal 
tissues, notably the ligaments and the sclerotica. There is no evidence 
whatever of vitamin deficiency. No abnormality in the scrum calcium, 
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plasma phosphorus, or calcium output has been demonstrated. The plasma 
phosphatase tends to show a raised value but this is not constant. 

Symptoms. — The general health of the patient is good but fractures 
occur from the most trivial violence or even normal muscle action. In the 
course of time, 20, 30, or even 100 spontaneous fractures may occur. They 
are often subperiosteal and cause little pain. The patient tends to be short 
in stature and slender in build. As a result of anomalous cranial ossihcation, 
the shape of the head is often striking. A bitemporal protuberance so 
marked as to turn the ears outwards is frequently observed, but protuber- 
ances in the occipital and frontal regions are also seen. Every bone in the 
body may be deformed. The limbs are often bowed and of unequal length. 
Kypho-scoliosis, distortion of the ribs and sternum, and asymmetry of the 
pelvis all occur. Three other defects are commonly found in association 
with the fragile bones, namely, leaden blue sclerotios, a tendency to dis- 
location of joints, and after the age of 20 years otosclerotic deafness. Amongst 
fche adult population affected with l.lue sclerotios approximately 60 per cent, 
have an associated liability to fracture, approximately 60 per cent, an 
associated otosclerosis, and 44 per cent, suffer from all three defects. Osteo- 
genesis imperfecta sometimes occurs in an hereditary form without blue 
Hclerotics. 

Diagnosis.— Severe cases and all those with blue solerotics are unmis- 
takable. In the new born great shoi-tening of the limbs may suggest achondro- 
y)lasia, but the skull is quite different. Cases of spontaneous fracture in the 
adult occurring in hyperparathyroidism, hyperthyroidism, myelomatosis, 
osteoclastic carcinomatosis, and neuropathic atrophy of bones really cause 
no difficulty. 

Prognosis. — Severe cases of the pre-natal type are either stillborn or 
live only for a short time. In post-natal cases the condition proves more 
never e the earlier the first fracture appears. Multiple fractures in the first 
few years of life may lead to such deformities that the patient can never 
walk and may die before puberty. In those who survive, the liability to 
fractures tends to become less before puberty. In general the longer the 
patient lives the greater will be the improvement, and in many of the adult 
cases the disabilify is slight only. 

Treatment. — ^'The utmost care must be taken to avoid the occurrence 
of fractures. Treatment consists in gentle handling and careful splinting. 
Union usually occurs without delay and is firm. Dislocations are reduced 
without difficulty. Vitamin D, calcium salts, and a high calcium diet have 
no effect on the course of the illness. 


OXYCEPHALY 

Synonyms. — Tower Skull ; Steeple Head ; Sugar Loaf Head ; Acro- 
cephaly ; Craniostenosis. 

Definition. — A congenital deformity of the skull due to premature 
synostosis of the cranial sutures. The skull is short from front to back and 
its vertical diameter is increased. Allied forma of oramoatenoaia are scapho- 
cephaly, the boat-shaped head, and plagiocephaly, the obliquely flattened 
head. 
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i£tiology. — This is unknown. The disease is more common in males 
than females. It is sometimes hereditary and familial. It is usually present 
at birth but it may develop subsequently uj) to the age of six. 

Symptoms. — In its slightest form it attracts attention, while in its grosser 
forms there is no passer-by but is shocked by the disfigurement and repelled 
by its hidcousness. The forehead is much increased in height, sloping 
gradually upwards to the vertex with feebly marked superciliary arches. 
The vertex of the skull appears pointed instead of flattened or rounded, 
and a thin bony prominence is sometimes felt in the region of the bregma. 
The hairy scalp may be raised above the normal level and present the appear- 
ance of being perched on the top of a cone. Viewed laterally, the ears appear 
placed on a lower level than normal. Proptosis is present in most cases, 
and it may be so considerable that the eyeballs become dislocated in front 
of the lids. Failure of closure of the eyes, especially during sleep, may lead 
to lachrymation and conjunctivitis. Divergent squint is common and 
nystagmus is present in some cases. Symptoms arise from insufficient 
room within the skull for the developing brain. There is increased intra- 
cranial pressure with headache and sometimes vertigo. The condition is 
compatible with normal intelligence, but not infrequently optic atrophy 
supervenes. This is secondary to papilloedema in some 85 per cent, of cases. 
In the remainder it is brought about by narrowing of the optic foramen and 
is of the primary type. The sense of smell is often completely lost, but ■faste 
is affected very rarely. Hearing is unaffected. The following associated 
congenital malformations have been described in a few cases : webbing of 
the fingers and toes ; malformation of ears, elbow and shoulder joints, and 
fingers. 

Radiological appearances . — Eadiographs show an increased vertical 
diameter of the skull with its highest point either at the bregma or some- 
where between it and the lambda. The anterior fontanclle closes late, and 
its site is marked by a slight protuberance over which the bone is thinned. 
The sutures of the vault are partly or entirely absent, but the basal suture 
between the sphenoid and the occipital bone may be widely open. The air 
sinuses are rudimentary, and the middle fossa bulges forward. The most 
characteristic feature is the presence of numerous deep convolutional markings. 

Prognosis. — The optic atrophy, whether primary or secondary, may 
advance to complete blindness. There is nothing to show that oxycephaly 
shortens life. 

Treatment. — Anodynes should be used in the relief of headache. If 
the symptoms of increased intracranial pressure become marked, and the 
changes in the optic discs progress, decompression may be necessary. 


DISEASES OF ENDOCHONDKAL OSSIFICATION 

ACHONDROPLASIA 

Synonyms. — Chondrodystrophia foetalis (Kaufmann) ; Micromelia 
foetalis. 

Definition. — A disease of foetal life in which defective endochondral 
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ossification makes the bones preformed in cartilage short, but stout and 
strong. 

^tiolog^. — This is unknown. Both sexes are affected equally. It is 
hereditary and has been recorded in six generations. Several members of 
the same family may be affected. The condition is unrelated to rickets, 
cretinism, syphilis, or tuberculosis. 

Pathology. — The essential abnormality is found in the cartilaginous 
epiphyses. The cartilage does not prepare itself for ossification, which is 
in consequence so slow that the long bones are too short. Since, however, 
the periosteum goes on laying down bone normally, the bones are stout 
and strong. The membrane bones of the skull are unaffected, so that the 
calvaria is of normal size. Premature synostosis of the cartilaginous bones 
at the base of the skull leads to shortening, and consequent depression 
of the bridge of the nose. The clavicles are not affected. The pelvis is 
distorted and contracted, the sacrum being tilted forwards. Extreme 
lordosis may be present. The costo-chondral junctions are enlarged to 
form a rosary. The scapula is so small that the glenoid fossa scarcely holds 
the head of the humerus. 

Symptoms. — The patient is dwarfed but of normal intelligence. The 
usual height of the adult is about four feet. The vault of the head is large 
and the frontal and parietal eminences prominent. The face is small and 
the nose has a depressed and flattened bridge. The nostrils are large, the 
lips thick, and the lower jaw and chin well developed. The teeth are normal. 
The trunk is of normal size but the extremities are much shortened, and 
with the arms at the sides the fingers reach no farther than the great troch- 
anter of the femur. The humerus and femur are relatively more shortened 
than the other bones of the extremities, so that the proximal segments of 
the limbs show the most marked shortening. The arms are musciflar and 
are held a little abducted from the trunk. The hands are short, thick, and 
trident-shaped, the fingers being almost equal in length. The lower limbs 
are thick and often show deep transverse furrows as if there were redundancy 
of the soft parts. This appearance is due to the packing of well-developed 
muscles into the restricted long axis of the limb. This muscular develop- 
ment enables the achondroplasic to perform feats which are surprising m 
one so small. He rises from the lying-down position by a characteristic 
springing movement from the legs without any assistance from the arms. 
The curving and enlargement of the ends of certain bones gives rise to bow 
legs and beading of the ribs. The lumbar curve is increased owing to tilting 
forward of the sacrum and excessive development of the buttocks. In 
consequence the gait has a peculiar duck-like waddling character. The 
genital organs arc normal. The fact that the female may become pregnant 
makes the pelvic deformity of great importance. The conjugate diameter 
is greatly narrowed, and it is almost impossible for an achondroplasic woman 
to give birth to a living child except by Caesarean section. That the disease 
has existed for something like five thousand years is known from models 
found in mummies of two achondroplasic gods of ancient Egypt, namely 
Ptah-Sokar and Bes. In the Middle Ages the attractive antics of achondro- 
plasics made them much sought after as court jesters or dwarfs. To-day 
not infrequently they play the parts of clowns at fairs, circuses and music- 
halls, and sometimes break chains on the stage. 
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Diagnosis. — In the new born the great shortening of the limbs may 
suggest osteogenesis imperfecta, but the skull is quite different. In child- 
hood the malady is readily distinguished from rickets and congenital syphilis 
by careful attention to the physical signs. Achondroplasia differs from 
cretinism in that the patient is of average intelligence, and has normal skin, 
hair and voice. The pituitary dwarf presents no difficulty because the 
limbs and trunk are in perfect proportion. 

Prognosis. — The majority of infants suffering from achondroplasia are 
either still-born or die shortly after birth. If the child does survive, the 
expectation of life is normal. The female achondroplasic faces greater risks 
in parturition than a normal woman. 

Treatment, — No treatment is of any avail. Orthopaedic treatment for 
bow legs is unnecessary. The pelvic deformity may necessitate Caesarean 
section. 


DYSCHONDROPLASIA 

Three clinical conditions are included under this heading. In all of them 
islands of ectopic cartilage are found giving rise to multiple ecchondromata 
or enchondromata. The tliree conditions are grouped together because of 
one feature they have in common, namely arrest or perversion of the normS-l 
process of endochondral ossification in certain bones. This change differs 
from that seen in achondroplasia only because it is neither symmetrical nor 
universal. Different manifestations of dyschondroplasia may occur in various 
members of the same family. 

(i) Hereditary multiple ossifying ecchondromata {hereditary deforming 
chondrodysplasia, diaphysial aclasis, or multiple cartilaginous exostoses). This 
is a fairly common disease in which multiple bony tumours are found in 
association with certain other skeletal deformities. It is hereditary and 
may affect several individuals of the same family. It is more common in 
males than in females in the proportion of 3 to 1. It is usually discovered 
in childhood. Palpable bony tumours up to 2 cm. or more across are found 
more or less symmetrically placed near the knee, shoulder, hip, ankle and 
wrist. The scapula, ribs and pelvic bones may sometimes be affected. 
The stature is shortened and the limbs may be unequal in length. In the 
majority of cases the ulna and fibula are disproportionately short in relation 
to the radius and tibia. Bowing of the radius, ulnar deviation of the hand, 
irregular length of the fingers, and valgus deformity of the foot all may 
occur. Sarcoma supervenes in 5 per cent, of cases. Local exacerbation of 
symptoms in a patient over 30 years of age may be the first indication of 
its onset. Rarely pressure of an exostosis upon the spinal cord may cause 
paraplegia, or upon a nerve trunk pain or local paralysis. Aneurysm has 
been recorded from pressure upon an artery. The radiological appearances 
are characteristic. The metaphysis of the bone affected is broadened and 
distorted, and ossifying ecchondromata with broad bases and pointed tips 
project from it. The cartilaginous cap of the tumour is not seen unless it 
is calcified. The earlier the ecchondroma occurs the nearer to the centre 
of the shaft will it be. Where ecchondromata protrude between adjacent 
bones such as the tibia and fibula, local fusion may occur. The ulna is 
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likely to be sliort and to end in a point, articulating with the radius on its 
mesial aspect but not partaking in the carpal articulation. Usually no 
treatment is required but should it be necessary to remove any particular 
swelling this is easily carried out. 

(ii) Multiple chondromaia (EncJi^ytidromaiosis). This is a rare disease 
affecting the bones of the hands and feet. Cartilaginous swellings in the 
fingers and toes begin in childhood and increase in size up to the age of 
30 years. The swellings are firm, elastic, rounded and slightly translucent. 
The skin over the larger ones may be tightly stretched and shiny and show 
prominent veins. The hands and feet may become hideously deformed. 
Sometimes a rib near the costal cartilage, the sternum, the pelvis, and the 
scapula are affected. In certain cases the ulna and fibula are dispropor- 
tionately short as in diaphysial aclasis. Spontaneous fractures may occur, 
and sarcoma may supervene after years. Radiologically chondromata are 
seen as rounded, eccentric translucent areas expanding the corticalis, inter- 
rupting its outline, and projecting into the soft tissues. Sometimes the 
swellings are trabeculated and they may contain dense, punctate, calcified 
areas. Where operation is undertaken to excise some of the chondromata 
care must be exercised to avoid spontaneous fracture of the phalanges or 
metacarpals. 

(iii) Unilateral chondrodysplasia {Ollier's disease). This is a very rare 
type of chondrodysplasia occurring in children and sometimes familial. 
It usually has a completely unilateral distribution, but some cases have 
only one bone or one limb affected, and others are bilateral. Some abnor- 
mality is often first noticed between the first and second years of life, when 
as a rule one limb is found to be shorter than its fellow. The difference in 
length becomes progressively greater as growth proceeds. Deformity may 
occur either because weight bearing causes bending of the bone, or because of 
the different rate of growth where only one of the paired bones is affected. 
Most patients seem to reach adult life, when their symptoms are mainly 
those of their deformities and sometimes of a secondary arthritis. In a 
small proportion of cases sarcoma supervenes. The diagnosis largely depends 
upon examination of radiographs. The ends of the long bones show translucent 
longitudinal strioo interrupted by small pale mottled areas and dark punctate 
spots. In the areas affected there is extensive alteration in the pattern of 
the corticalis and spongiosa, but the centre of the shaft remains normal. 
As the child grows older the typical striped appearance disappears and is 
replaced by dense punctate speckling due to areas of calcification. The 
disease has occasionally been mistaken for osteitis fibrosa, but the radio- 
logical appearances arc pathognomonic. Treatment is concerned with the 
prevention and relief of deformities, and proceeds along the usual orthopaedic 
lines. Osteotomy is sometimes necessary. Fractures are of fairly common 
occurrence, and like the osteotomies appear to unite well. 


Donald Hunter, 
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DISEASES OF THE BONE MARROW 

MULTIPLE MYELOMA 

Synonyms. — Myelomatosis ; Kaliler’s Disease ; Plasmacytoma ; 
Hsematogenous Myeloma. 

Definition. — ^A fatal disease characterised by the development of multiple 
tumours in the slcelcton, which arise from cells of the bone marrow. It is 
very rare. The bones are affected in the following order of frequency ; 
spine, ribs, sternum, skull, scapula, pelvis, clavicle, humerus and femur. 

^Etiology. — Multiple myeloma is of unknown origin. It is a malignant 
neoplasm of the hoematogenous marrow occurring in multiple foci. The 
disease is related to leukaemia, but differs from it in the sharper localisation 
of the neoplasia, the absence of enlargement of the spleen or lymph-glands, 
the much smaller tendency for the abnormal cells to enter the blood stream 
and the frequent appearance of Bence Jones protein in the urine. Inter- 
mediate forms occur with features of both diseases. It is associated with 
interesting alterations of protein metabolism. The disease is sometimes 
familial. It begins most commonly at the age of 55, and only 10 per cent, 
of cases occur before 40. The sexes are affected in the proportion of three 
men to two women. 

Pathology. — Multiple deep red or reddish-grey sharply defined tumours 
are found distributed throughout the red bone marrow. They are usually 
a few millimetres in diameter and very numerous. Occasionally a tumour 
may reach a diameter as great as 5 cm. They are composed of blood-forming 
cells, either myelocytes, myeloblasts, erythroblasts, or cells resembling 
plasma cells. They erode bone, sometimes expand the cortex, and cause 
deformities and spontaneous fractures. Rarely a diffuse hyperplasia of the 
marrow is associated with foci of tumour formation. Tumours may also 
be found outside the skeleton in the tonsils, liver, spleen, kidneys, or sex- 
glands, and these lesions may even precede those in the bones. The marrow 
tumours give rise in the urine to the Bence Jones protein which appears 
as a cloud when the urine is heated to 55° C., rcdissolves at 85° but reappears 
on cooling. It is found in 75 per cent, of cases, from a trace to a large 
amount. In some cases it appears early in the disease, in others late. Its 
occurrence may be continuous or periodic. Sometimes a substance allied 
to amyloid material is deposited in the muscles and in nodules connected 
with the periosteum, bursae, tendon sheaths and joints. It is possible that 
both the Bence Jones protein and the amyloid substance are produced from 
the breakdown of myelomata. The serum globulin is usually increased even 
as much as 8 per cent, (normal 2 per cent.). The albumin-globulin ratio 
may drop from the normal 2*2 to a figure as low as 0*5. The forraol-gel 
reaction is positive (sec p. 253), and there is a very rapid rate of sedimenta- 
tion of the blood. Metastatic calcification while by no means constant has 
been frequently observed in the kidney, lung, stomach, myocardium and 
uterine mucosa. The serum calcium is usually normal, but, taking into 
account the bone destruction which occurs as the result of erosion by the 
marrow tumours and also the metastatic calcification, it is not surprising 
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that liigh serum calcium values have sometimes been recorded. Figures 
from 13 to 16 mg. per 100 c.c. have been found. Those cases with a normal 
serum calcium have a normal calcium output, while those with a high serum 
calcium have an output up to double the normal. Where renal insufficiency 
complicates multiple myeloma the plasma phosphorus is found to be high 
and may rise as the kidney condition becomes worse. The parathyroids 
are not enlarged in multiple myeloma. 

Symptoms, — The initial symptom is pain, often bilateral, in the thoracic, 
abdominal and lumbar regions, and sometimes in the neighbourhood of the 
joints. Progressive kyphosis or angular curvature of the spine with loss of 
total height follows. The spine, sternum and ribs may be tender on per- 
cussion. It is unusual for any of the myelomata to be palpable. In 60 per 
cent, of all cases spontaneous fracture occurs in the ribs, sternum, or later 
in the long bones. In no other type of bone tumour does pathological 
fracture occur so frequently. In some cases amyloid masses may be palpable 
as firm, rounded, slightly tender, subcutaneous nodules more than a centi- 
metre in diameter. They are felt especially in the scalp, along the spine, 
near the joints, and in the musculature, particularly that of the pelvic and 
shoulder girdles. There is usually a hypochromic anaemia, which becomes 
aggravated in the terminal stages. In a few instances cells of the type which 
constitutes the tumour enter the blood stream in larger or smaller numbers, 
and it is probable that they can be found in the majority of cases if a suffici- 
ently careful search is made. In rare instances the anaemia is of the leuco- 
erythroblastic typo (p. 783), Nephritis without hypertension is fairly 
common. The temperature is usually normal but recurring fever has been 
observed. The patient ultimately becomes bedridden and cachectic. It 
seems justifiable on clinical grounds to consider separately what may be 
called the vertebral form of the disease. Here the growth is confined for 
some time to the vertebral and extradural tissues. Moreover, death may 
occur before the growths become widespread, and sometimes without the 
Bence Jones protein having appeared in the urine. In this variety the 
patient rapidly develops signs of a transverse spinal lesion with blockage 
of the spinal canal. The thoracic cord is usually the site of compression 
and there is focal spinal tenderness. Kadiographs show destruction of the 
corresponding vertebral body. 

Radiological Appearances. — In radiographs the marrow tumours are 
found n'lainly in the spine, ribs, sternum and skull. They are seen as clean- 
cut elliptical or circular areas of complete translucence, set closely together 
and varying from 1 mm. to 5 cm. in diameter. The larger tumours may 
expand the cortex of the bone affected. There is a good deal of generalised 
osteoporosis throughout the affected bones. The spine shows coUapse of 
the bodies of one or more vertebrae. The skull is not thickened. Patho- 
logical fractures, especially in the ribs, are very common. 

Diagnosis. — Once the lesions have appeared in many bones the diagnosis 
is easily made. The age of the patient, multiple involvement of the bones 
of the thoracic cage, spontaneous fracture of a rib, Bence Jones protein in 
the urine, progressive ansemia, cachexia and characteristic radiographs 
make an unmistakable clinical picture. Biopsy of a portion of bone or 
examination of a bone-marrow smear from a sternal puncture may reveal 
the characteristic myeloma cells. Secondary carcinomatosis of bones may 
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cause difficulty, especially in cases in which the primary growth is symptom- 
less. It is essential to differentiate the disease from generalised osteitis 
fibrosa (hyperparathyroidism). There is some resemblance in the clinical 
picture as it affects the skeleton, but the presence of the Bence Jones protein 
and the blood chemistry are characteristic. In multiple myeloma the serum 
calcium is usually normal. If it is high it is associated with a high plasma 
phosphorus, whereas the characteristic effect produced by parathyroid 
hyperfunction is a high serum calcium with a low plasma phosphorus. In 
osteomalacia the patient is usually a woman in the child-bearing period of 
life, and a good deal of bending occurs in the bones. The blood chemistry 
is characteristic. Sometimes in the early stages of multiple myeloma wide- 
spread pain in the thoracic, abdominal and lumbar regions may lead to a 
mistaken diagnosis of fibro-myositis. In tuberculous caries of the spine 
neither the ribs nor the sternum are involved. The fact that the Bence 
Jones protein is found in the urine in an occasional case of leuksemia need 
cause no mistake. In those cases in which nephritis complicates multiple 
myeloma the albuminuria may cause difficulty. The Bence Jones protein 
may be detected in the presence of albumin by making the urine slightly 
acid with acetic acid, boiling it and filtering while hot, using a funnel with 
a hot-water jacket. If Bence Jones protein is present the filtrate will become 
cloudy as it cools. 

Prognosis.— The prognosis is hopeless. Death often occurs within sijf 
months of the onset of symptoms, but occasionally a patient survives for 
two years or more. Broncho-pneumonia, cachexia, or compression ])fira- 
plegia with ascending pyelo-nephritis are the usual terminal events. 

Treatment.— The patient should bo treated by rest in bed, anod 3 mes 
and suitable splinting when necessary. Occasionally deep X-irradiation 
can be used with good effect. It alleviates pain and reduces the size of the 
tumoup, but it does not retard the progress of the disease. It is clearly 
unjustifiable to explop, the rieck in search of a parathyroid tumour, ^hen 
the symptoms and signs point to compression of the spinal cord surgical 
intervention may be worth while. Laminectomy reveals a grey or reddish- 
grey extradural mass either pushing the cord backward or encircling it. 
Removal of the mass decompresses the cord and is followed by improve- 
ment. Deep X-irradiation and the wearing of a spinal brace are advised 
after laminectomy. 

Donald Hunter. 

Leslie J. Witts, 


GAUCHER’S DISEASE 

In 1922 Pick discovered a gross osseous form of Oaucher’s disease. It 
IS exceedingly rare. The symptoms are pain in the bones, pathological 
fractures and sometimes angular curvature of the spine. In radiographs 
the bones show patchy osteoporosis. A characteristic feature is that the 
ends of the femora are widened evenly. Both skull and pelvis may be in- 
volved. Sometimes scattered through the bones there are focal pale rounded 
areas whmh expand the cortex. These areas are deposits of kerasin, a galacto- 
lipm. The usual characteristics of Gaucher’s disease are, of course nresent 
(see pp. 834, 835). . ’ ^ 
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HAND-SCHtlLLER-CHRISTIAN’S DISEASE 

The lesions of Hand-Schuller-Claristian's syndrome (lipoid granulomatosis 
or xanthomatosis of bones) are not confined to the calvaria, the orbit or the 
sella turcica (see p. 836). Erosions of the maxilla and mandible have been 
described, resulting in loosening or falling out of the teeth. Erosion of the 
petrous bones may lead to a syndrome simulating otitis media, and bilateral 
deafness has been observed. Large areas of rarefaction have been described 
in the long bones of the extremities, and in the spine, pelvis, ribs and 
clavicles. Pain may occur in the bones affected, especially the head, pelvis 
and thigh. Spontaneous fracture is not uncommon. When the pelvis is 
involved there may be deformity, including shortening of one lower limb. 
In some cases the slaill escapes entirely, diabetes insipidus and exophthalmos 
being absent. Kadiologically the deposits of cholesterol-ester are seen as 
irregular clean-cut translucent areas sometimes with a few coarse trabeculaB. 
In order to distinguish the condition from multifocal osteitis fibrosa it may 
be necessary to excise a portion of bone for histological section. The lesions 
tend to yield temporarily to treatment by X-irradiation. 


Donald Hunter. 



SECTION XIX 


DISEASES OF THE SKIN 
I. ANATOMY AND PHYSIOLOGY 

( 

In order that the diseases which aflect the sldn may be understood it is 
necessary to give a brief account of the anatomy, physiology and general 
pathology of the skin. 

Anatomy.— The skin is a fibrous structure varying considerably in 
thickness in different parts of the body and covered externally by several 
layers of epithelial cells. On section its main bulk is seen to be made up 
of white fibrous tissue bundles running chiefly parallel to the surface and 
bound together by thin fibres of clastic tissue. The surface of this fibrous 
mass, which is called the derrrm, is not level but is surmounted by a number 
of finger-like projections, called papillae, which fit into corresponding depres- 
sions or pits on the under surface of the epithelial covering which is called 
the epidermis. 

In the fibrous stroma of the dermis blood vessels, lymphatics and nerves 
ramify. The arteries form a plexus of largo vessels at the junction of the 
dermis with the subcutaneous fatty layer and from this deep plexus arteries 
pass upwards, frequently near hair follicles or sweat ducts to wnich numerous 
twigs are sent, to another superficial or sub-papillary plexus situated just 
below the bases of the papillfo. From this smaller vessels pass upwards to 
end in the papillae. The veins follow a similar course in the opposite direction. 

Lymph circulates freely in the spaces between the cells of the epidermis 
and the fibres of the dermis, but definite lymphatic vessels are also found in 
the papillae and in the dermis, accompanpng the blood vessels. 

The nerves of the skin are both medullated and noii-mcdullated. They 
also follow the course of the blood vessels and are distributed to the hair- 
foUiclcs, sweat and sebaceous glands, blood vessels, arrectores pili muscles 
and to the connective tissue bundles in their passage through the dermis. 
Losing their medullary sheath in the sub-papillary layer some fibres pass up 
and are distributed to the papiUa) and to the basal and mucous layers of the 
epidermis, while other medullated fibres end in curious whorls in the papillae, 
which are called the touch corpuscles of Meissner ; a few end in small ovoid 
bodies, known as Pacinian bodies, in the subcutaneous tissue. 

^ The epidermis consists of several layers of cells, varying considerably in 
thickness in various parts of the body. The layer nearest the dermis consists 
of regular cubical cells to which it is intimately attached, and it is from 
this layer that the rest of the epidermis is developed ; it is spoken of as 
the stfcUum germinalivum or basal layer. The layers above this consist 
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of cells in various phases of transformation into horn cells, which are seen 
in their final form in the outermost layers. Above the basal layer there are 
several layers of large polyhedral cells with large nuclei and a spongy cell 
substance ; they are bound to one another by fine fibrils from which they 
have obtained the name “ prickle ” cells ; this is the mucous or Maljpighian 
layer. Above this are one or two layers of lozenge-shaped cells, lying parallel 
to the surface of the skin, whose protoplasm contains large deeply staining 
granules, giving to it the name granular layer. Then comes a thin trans- 
parent layer, the stratum lucidum, and above this the horny layer. Here 
the cells have lost their nuclei and protoplasm, and consist only of a cell 
capsule which has been converted into a highly resisting substance called 
keratin ; the cells arc intimately bound together and can only be separated 
with great difficulty. Thus a strong protective layer is produced which can 
only be destroyed by strong acids or alkalis or by violence. 

Ill the cells of the basal layer are produced granules of figment Avhich act 
as a protection against light rays. The pigment is an iron-free substance 
named melanin^ and its method of production is still a matter of controversy. 
In the dark races the deeper cells of the mucous layer also contain melanin 
granules, and these can also be found in wandering cells in the dermis but are 
not formed in these cells. 

Dipping down from the epidermis into the dermis arc certain epithelial 
structures, the hair follicles with their sebaceous glands, and the sweat glands. 

The hair follicles are pockets of epithelium which contain in their walls 
all the layers of the epidermis in a modified form. They penetrate the whole 
thickness of the dermis and often pass into the subcutaneous tissue for some 
distance. The hairs grow from enlarged papillce at the bottom of the pits 
and also consist of modified epidermis, so modified that the cellular structure 
is only visible on the outer layers formed of superimposed scale-like cells, 
the cuticle of the hair ; the remainder of the hair structure consists of an 
outer fibrous part, the cortex, and a more succulent centre, the medulla. 
Hairs are present all over the skin except on the palms and soles, and vary 
very mucli in size. Their ordinary characteristics need no description. The 
hair follicle is inserted obliquely in the skin, and on the aspect Avhere it forms 
an obtuse angle with the surface, a small band of unstriated muscle, the 
arrector pili, is found, attached below to the hair follicle near the paifilla 
and above to the fibrous tissue underlying the surface epidermis. This 
muscle on contraction erects the hair. 

From the same side of the hair-follicle, and lying between it and the 
muscle, so that it is compressed when the muscle contracts, is found a 
sacculated gland growing out of the follicle ; this is the sebaceous gland. It 
secretes an oily substance which lubricates the hair and the skin surrounding 
the follicle. The secretion is produced by fatty degeneration of the cells oif 
the gland itself, and is expressed by contraction of the arrector pili muscle. 
These glands vary much in size and in some cases far exceed that of the hair 
follicle ; in this case they often open directly on the surface of the skin in 
common with the hair follicle. They are most developed on the face, back, 
cheat and scrotum. 

The other eiuthelial appendages are the sweat glands^ which are found 
everywhere in the skin. They are tubular structures which pass down to the 
lowest part of the dermis or into the subcutaneous tissue and end in a coil, 
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the sweat or coll glauJ, the straight portion passing to the suHace being the 
sweat duct. Both the duct and gland consist of a single layer of cubical cells 
which becomes continuous with the basal layer of the epidermis. The duct 
has no special epithelial lining through the epidermis. Involuntary muscular 
fibres, which expel the secretion of the gland and are under the control of 
special pilo-motor centres, are present among the coils of the glands. The 
secretion of the gland is a true secretion and is not produced by degeneration 
of its cells, as in the case of the sebaceous glands. Certain large sweat 
glands, called apocrine glands, occur in the axillae, nipples and pubic region, 
which do, however, show bi-eaking up of the cell protoplasm during activity. 

The only other skin structures that require mention are the nails. These 
are simply modifications of the horny layer of the skin. The nail grows from 
that portion of the nail bed which is partly hidden by the nail fold and 
partly seen as the lunula of the nail, which forms a pale half-moon shaped 
area above that structure ; this area is called the matrix. 

Physiology and Pathology. — The functions of the skin are four in 
number — (1) It forms a protective covering over the whole body; (2) it is 
an organ of secretion ; (3) it is the seat of tactile sensation ; and (I) it plays 
an important part in regulating the temperature of the body. The skin 
also allows of absorj^tion, though this can scarcely be considered one of its 
primary functions. Prom the point of view of dermatology the two first 
functions are the most important. 

The protective function is a double one : firstly the skin as a whole lying on 
a loose connective tissue pad, protects the deex)er structures from damage 
by acting as a buffer ; secondly, the resistant characters of the horny layer 
protect from irritants, not only the deeper structures, but also the layers of 
the skin lying beneath it, for the moist cells of the body unprotected by these 
dry keratinised cells would perish if exposed even to the ordinary atmosphere. 
Damage to the horny layer is responsible for a very large group of inflamma- 
tions of the skin. 

The horny layer, however, docs not act quite alone : it is made more 
impermeable to simple external irritants by the presence of a thin layer of 
oil on its surface which is provided by the secretion of the sebaceous and 
sweat glands. As will be shown later, absence or deficiency of this oily 
secretion renders the skin much more susceptible to external irritants. On 
the other hand, excessive sweat secretion from the large amount of water 
it contains may make the horny layer sodden, and therefore more liable to 
damage. Similarly an excessive sebaceous secretion tends to make the 
horny layer thicker and is an excellent medium for the growth of organisms. 

It must further be remembered that the horny layer does ]iot form a 
complete sheet, but that innumerable invaginations which form the hair 
follicles and sweat ducts are present. These considerably weaken the pro- 
tective power of the horny layer, and it will be found that at these spots 
inflammatory reactions, due to damage of this layer, are most likely to occur. 
It is also practically certain that absorption takes place at these follicular 
openings. 

The secretions of the shin are the sweat and the sebum, the latter of which 
ifl the secretion of the sebaceous glands. The former is a watery fluid which 
contains traces of sodium chloride and other mineral salts, extractives, and 
a very small quantity of urea and fats. It varies very much in quantity, but 
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normally about equals the quantity ol urine voided and, therefore, is re- 
sponsible for the removal of nearly 60 per cent, of the total water excreted 
by the body. The main function of this excretion of water is to maintain 
the temperature balance of the body and, therefore, in hot weather the 
amount of sweat is increased in order to cope v/ith more rapid evaporation 
and BO keep the body surface cool, the quantity of urine being correspondingly 
diminished unless larger quanlities of water are imbibed. In cold weather 
the reverse is the case. 

A small amount of carbon-dioxide is also excreted by the skin, and the 
latter may therefore be said to be an accessory organ of rasjnration. 

The sweat has special interest to i-he dermatologist not only from its 
lubricating effect on the horny layer, but also from the fact that certain 
drugs are sometimes excreted by it, and it is possible that some of the 
eruptions caused by the ingestion of these drugs may be produced by their 
irritating action during the process of excretion by the sweat. 

The sebum is an oily secretion whose function appears to be entirely that 
of lubricating the hairs and surface of the skin : it not only helps to protect 
the skin from chemical irritants, but also from the actinic rays of the sun. 

The other two functions of the akin, namely, the tactile sense and the 
regulation of temperature^ will Jiave been dealt with elsewhere, and as tJioy afiect 
the dermatologist but little, they will not be further considered licro. 


II. GENERAL DESCRIPTION OF SKIN DISEASES 

The bulk of skin diseases fall into two great classes, inflammations and new- 
growths. There are in adebtion certain conditions which cannot be included 
under either of these headings, and will require special mention, namely, the 
disorders of secretion, of sensation, of the circulation, and of pigmentation ; 
atrophies of the skin and ceiiiain congenital abnormalities. It will also be 
necessary to describe the diseases of the hair separately. As so many of the 
inflammations depend upon disorders of secretion, sensation and circulation, 
it is proposed to deal with these first. Before proceeding, however, to deal 
with pathological conditions of the skin, it will be useful to define the terms 
used in describing clinical manifestations. It must be realised, however, 
that these terms are used very loosely, and arc only a convenient form of 
nomenclature. 

A ynacule is a spot which is not raised above the skin ; it may be vascular 
or pigmentary. The term is usually applied to small lesions up to the size of 
a pea, a larger lesion being called a “ j)laque ” or “ tache.” Large sheets 
of redness are generally called an “ erythema.” 

A papule is a solid elevation usually not exceeding the size of a pea. If 
the surface is flat and smooth it is called a plane ” papule ; if pointed an 
“ acuminate ” papule. 

A tubercle or nodule is an elevation usually between a pea and a hazel 
nut in size. The term nodule is also used for small solid swellings in the 
substance of the skin and subcutaneous tissue which do not necessarily 
project above the surface. 

A tumour is a swelling exceeding a hazel nut in size. It need not 
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necesBarily be solid, but this term is not usually applied to thin-walled super- 
ficial fluid swellings. 

A wheal is a circumscribed elevation of the skin of a transitory character 
in which oedema is so marked as to force the blood out of the superficial 
capillaries and so produce a dead white elevation. 

A vesicle is an elevation not larger than a pea containing clear fluid. 

A bulla is a similar lesion of larger size ; in other words, a blister or a bleb. 
A pustule is a similar lesion to a vesicle, bub contains pus instead of clear 
fluid. 

A scale is a lamella of the horny layer of the skin. 

A crust is a mass produced by the drying of exudates on the skin. 

An excoriation is an abrasion of the superficial layers of the epidermis. 

K fissure is a crack in the skin. 

An ulcer is a circumscribed loss of tissue involving the whole thickness 
of the epidermis. 

A. M. H. aRAY. 


III. CONDITIONS PREDISPOSING TO SKIN DISEASES 

A.— DISORDERS OF SECRETION 

Under this heading are included deficiency or absence of sweat and 
sebaceous secretion, and also excessive secretion. 


ANIDKOSIS OR DIMINUTION OF SWEAT SECRETION 

This occurs in many diseases, but is seen in its most marked form in 
xeroderma and ichthyosis. It also is seen in hypo-thyroidism and in its 
more marked form myxoedema, in the degenerating skin of old people, and 
in poisoning by certain drugs, of which arsenic is one of the most frequent 
examples. 

The milder cases of hypo-thyroidism show dryness of the skin, dryness, 
brittleness and thinning of the hair. They improve rapidly under the 
judicious administration of thyroid extract. 


XERODERMA AND ICHTHYOSIS 

These two names are apj^lied to the mild and severe types of the same 
disease. The condition is orsc of abnormal dryness of the skin owing to the 
almost complete absence of sweat secretion accompanied by an overgrowth 
of the horny layer of the epidermis (hyperkeratosis). 

.Etiology and Pathology. — The disease is inherited and often occurs in 
several members of the same family. It attacks both sexes equally. The 
disease is usually noticed about the second year of life, but some children are 
born with a condition closely resembling it (ichthyosis conrjenita ) : these 
children are frequently premature and generally stillborn. There is no very 
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definite evidence as to whether the changes in the epidermis follow the 
absence of secretions, or vice versa, or whether both are dependent on a 
common cause ; possibly the overgrowth of the horny layer is an attempt 
on the part of Nature to compensate for the protection usually supplied by the 
only secretions. Histological examination shows very marked increase in 
the thickness of the horny layer, which is irregular and grows directly from 
the mucous layer, the granular layer being absent. The sweat glands are 
apparently normal histologically, although they do not function normally. 

Symptoms. — In the milder cases (xeroderma) the skin is dry and rough, 
and there may be a certain amount of branny scaling on the surface. On the 
extensor aspect of the limbs the hair follicles are prominent and contain 
small horny spines. The palms and soles are more lined than normal, while 
the flexures of the body show little change. The haic is dry and lustreless, 
and occasionally stunted and brittle, while in a few cases only down grows on 
the scalp. 

In the more marked cases (ichthyosis) the body is covered with large fish- 
like scales which are firmly adherent. They may be thin, transparent and 
colourless, or thick and dark in colour (the so-called alligator skin). In these 
cases the trunk and extensor aspect of the limbs are most involved, the face 
and scalp often showing little change, though the changes mentioned above 
may be present. This dry skin is particularly liable to become inflamed on 
account of alteration in its protective mechanism. 

There is another form in which the disease develops in localised sheets, 
lines or bands (ichthyosis hystrix), but this condition is closely related to the 
linear naovi and wfll be dealt with under that heading. 

Prognosis. — The disease persists throughout life, and although it can be 
relieved by appropriate treatment it never really gets well. 

Diagnosis. — The dryness of the skin, the origin of the disease in early 
life, and its persistence, and the presence of fine or coarse scaling with the 
absence of inflammation render the diagnosis easy. 

Treatment. — This consists in an attempt to replace the natural oil of 
the skin. Frequent warm baths, followed by the appheation of some oily 
preparation, are usually sufficient. One of the most useful preparations is 
glycerin, amyli, adip. lanaj hydros, aa ptes. teq., to which may be added 2 per 
cent, or 3 per cent, of salicylic acid if desired. Too vigorous use of soap is 
to be discouraged. 

Some authorities recommend thyroid internally, on the grounds that the 
condition is due to deficient thyroid activity, but the results obtained have 
been scarcely suflicient to confirm this view. 


HYPERIDROSIS 

Definition. — This is a condition of over-activity of the sweat glands. It 
may be general or local. 

i£tiology and Pathology. — Sweating in febrile illnesses is not included 
under this heading. The generalised forms are usually seen in adults, while 
the localised varieties are not infrequently seen in younger people. They 
are both probably due to disturbances of the nervous system, though it is 
difficult to say that they always occur in neurotic individuals. There is 
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no doubt, however, that hyperidrosie is very liable to produce a neurotic 
condition. 

Symptoms. — Generalised hyperidrosis. — In this condition tlie patient 
sweats excessively, often on the least exertion or excitement. The sweat- 
ing may bo so severe that the patient has to change his clothes several times 
a day — even in cool weather. 

Localised hyperidrosis. — There are certain regions of the body particu- 
larly liable to excessive sweating, namely, the palms and soles, the axillae, 
and the genital region and perineum. The sweating is often very excessive, 
and may last for a very long time ; there is, however, a tendency for the 
condition to diminish with age, it being most marked in the latter half of the 
second and the third decades of life. 

The sweat allows certain saprophytic organisms to grow freely, with the 
result that decomposition takes place, and an extremely offensive odour 
develops. This is chiefly noticed in the feet, and is spoken of as bromidrosis. 
Occasionally the sweat is coloured [chromidrosifi)^ due to bacterial activity. 

The skin constantly soaked in sweat is subject to attacks by irritants, 
bacterial and otherwise, and various forms of dermatitis are frequent com- 
plications of hyperidrosis, especially the forma spoken of as miliaria rubra 
and dysidrosis (see p. 1414). 

Prognosis. — Localised cases will generally respond to treatment ; buir 
the more severe generalised cases are apt to be very persistent. 

Treatment. — ¥ot the generalised cases frequent warm baths arc required, 
to keep the aldn clean. Dabbing on a solution of tannic acid (1 pet cent.) 
in 50 per cent, alcohol, or a dusting powder of talc containing 3 per cent, 
salicylic acid, is often useful. The general health should be looked 
to, and all dietetic errors and habits liable to cause sweating rectified. 
Some cases benefit by the internal admin iLStration of broinides and 
belladonna. 

The localised cases ^ when extreme, are best dealt with by X-rays. Ten or 
twelve doses, each of 120 r skin unit), given in groups of four doses at 
weekly intervals, with intervals of one or two months between the groups, 
usually give a satisfactory result. Bromidrosis of the feet is best dealt with 
by frequent washing and change of socks, by bathing in 1 in 4000 potassium 
permanganate solution, or by washing with lysoform, or other formalin soap. 
The feet should then be freely dusted with the powder mentioned above. 


SEBOREHCEA 

Definition. — By the term seborrhena is meant an over-activity of the 
sebaceous glands, resulting in an abnormally greasy skin. 

iEtiology. — Tliis condition occurs from the time of puberty onwards, 
gradually dimiiushing as age increases. It tends to affect certain races and 
families, but is pUbo influenced by the habits of individuals. Gastric dis- 
turbance, conslipation, anaemia, uterine trouble and the like all tend to 
exaggerate the condition. 

Pathology. — The condition apj)earB to be due to some disturbance of 
metabolism Jiot yet fully determined. Some autliorities consider that 
infection by certain organisms play a part, but the evidence is inconclusive. 
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Symptoms. — The regions affected are the face — especially the nose, 
naso-labial folds — ^tbe scalp, chest and back. In the milder cases the skin 
is greasy ; in the more severe cases it is thickened — giving rise to a muddy 
appearance — and the follicles are patulous. This condition Darier has labelled 
“ la kerose.” In other cases the sebaceous follicles are plugged with semi- 
solid sebaceous material. 

Complications. — Soborrhoea is the underlying cause of many skin 
affections. Acne vulgaris is merely a more marked stage of the foUicular 
plugging noted above. Infection by cei-tain organisms producing sebor- 
rhceic dermatitis is very common, while the skin is especially liable to 
ordinary eczema and impetigo contagiosa. Acne rosacea is particularly 
liable to occur in seborrhceic individuals. 

Treatment. — The general health must receive attention. Diet should 
be regulated to get rid of dyspepsia and constipation ; especially should 
excess of sugars and starches be avoided. Iron and arsenic are indicated 
in anssniia, and utcriiie troubles should be appropriaiely treated. 

Frequent washing with soap and water is necessaiy. Sulphur has a 
marked effect in diminishing the accretion and especially in preventing 
organisms from growing in it ; it may be used as a powder — sulphur, precip. 
5 parts, pulv. talc to 100 parts ; or as a lotion, potass, sulphurat. min. 60 ; 
ap. viu. root. fl. oz. 2, aquam ad fl, oz. 8. 


B.~ DISORDERS OF SENSATION 

The disorders of sensation comprise hypericstheaa, ausesthesia and par- 
a9stheflia. 

HypercBstheda is generally symptomatic of some organic or functional 
disease of the nervous system, and has little or no importance in derma- 
^ohgy. 

Anmtlicsia also is usually symptomatic ; bat one form occasionally 
comes under the notice of the dermatologist first, namely, that associated 
with syringomyelia. The individuals affected show aniesthesia with trophic 
changes in the skin of the fingers, often with whitlows and other signs of 
skin sepsis, Further investigation shows the lesions to be only pait of a 
more general disease of the nervous system. This type is spoken of as 
Morvau’s disease, and is dealt with elsewhere (p. 1731). Localised areas of 
ana 3 Bthe 8 ia, with redness, are frequently an early sign of leprosy (see 

p. 122), ^ , 

PaTcBstliesia forms the most important group from the dermatological 
point of view, as it includes itching or pruritus. 


PRURITUS 

Under this heading are included those cases of itching of the skin in 
which there is no other obvious dermatosis, It may be general or local. 
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baths and lotions : for the latter lotio alkalina (sodium bicarbonate and 
borax, 1 per cent, of each in distilled water) answers well. 

It is very important to sec that the patient changes his undervest at night. 
Many patients do not do so, and this undoubtedly predisposes to pediculosis. 
Even, however, in cases where no pediculosis appears to be present, cases arc 
often cured by attention to this detail. 

Localised Prueitus 

Certain parts of the body are liable to pruritus ; these are the anus, 
vulva, and scrotum. Other local areas, however, may be attacked, such as 
the front of the ankle, lower part of the leg, thighs, back of neck and scalp. 

etiology and Pathology. — Most of these localised cases probably start 
from some transitory cause, which gets better ; but a vicious circle has been 
started, the scratching bringing on itching, and this causes scratching again. 
In the case of the anus, piles are a frequent cause. Some cases are, as 
Castellani has shown, due to fungus infection. Vaginal discharge frequently 
starts a vulval pruritus, as do sugar and other irritating substances in the 
urine. Sweating and friction of clothes, and possibly some parasitic con- 
dition, such as dhobic itch, may start a scrotal pruritus. 

For the other cases it is generally difficult to find a cause, and it is usually 
necessary to treat symptoms. 

Symptoms. — The localised itching is often followed by marked changes 
in the skin from rubbing and scratching. The usual change noted is that 
called lichcnification, in which the skin becomes thick and rigid, the lines of 
the skin deeper, and the area assumes a dull purplish colour, and on clearing 
up often leaves deep brown pigmentation. This is well seen in the patches 
in the fiexures and on the limbs, but is modified in the moist parts, where it 
usually takes on a white sodden and swollen appearance, surrounded by a 
bright red inflammatory zone. The surface is often covered by numerous 
excoriations or blood-stained crusts. Occasionally these excoriations may 
become septic, and ulceration may occur. The symptoms are often so severe 
as to affect the patient’s health by sleeplessness and worry. 

Treatment. — The treatment recommended for generalised pruritus is 
often indicated in the localised cases, such as that directed towards obtaining 
sleep. 

The first thing to do is to remove any local cause ; e.g. vaginal discharges 
may require treatment. The bowels should be made to act freely by paraffin, 
saline aperients or enemata ; aloes is better avoided. Irritating food, 
especially coffee, alcohol, curries, etc., should be interdicted. Piles may 
require surgical treatment, and any rectal discharge, fistual or worms should 
be dealt with. All the parts should be carefully washed, mild alkaline 
lotions or weak antiseptics being useful, and afterwards dried thoroughly 
and a talc or zinc oxide powder applied. Further relief may be obtained 
by the application of 1 per cent, phenol and camphor cream, or 5 per cent, 
oleinatum cocainse (B.P.C. 1923). If these milder measures fail, the parts 
may be painted with silver nitrate, grs. 10, ap. eether. nit. fl. oz. 1, twice or 
three times a week, and a bland cream or mild alkaline lotion applied. In 
cases due to fungus infection, Castellani’s fuchsin paint (see p. 1436) usually 
proves efficacious. 
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The most radical results, however, are obtained by X-rays. Three or 
four doses of 120 r ( J skin unit) given at weekly intervals to the affected 
area will nearly always remove the itching completely, and the secondary 
changes in the skin will disappear. For localised body pruritus, excellent 
results are obtained by painting the affected parts with crude coal tar, which 
is allowed to dry, and a talc powder applied. This method should not be 
used if sepsis is present. Further, much relief is often given by exposures 
to the ultra-violet rays of the mercury- vapour lamp. 


C.-UISOEDERS OF CIRCULATION 

Only certain circulatory disorders have any bearing on skin diseases, 
if we do not include those disturbances associated with inflammation. Those 
which are referred to below usually come to the dermatologist on account 
of secondary changes produced in the skin. 


ACROCYANOSIS 
Synonym.— Chilblain Circulation. 

This is a condition most frequently met with in young women, though 
by no means confined to them, characterised by persistent blueness of the 
extremities, including the hands and feet, the nose and the ears. It includes 
the condition known as erythrocyanosis crururn pucllarium frigida, which is 
fully described on p. 1079. 


CHRONIC VASCULAR STASIS OF THE LOWER LIMBS 

This condition occurs in almost all individuals approaching middle life, 
and progresses with age. In individuals suffering from varicose veins it 
commences earlier. As a rule no special symptoms axe produced, but if the 
skin of the lower part of the leg is damaged — and it is particularly prone to 
injury — it does not heal well, and there is a great tendency for a dermatitis 
to be set up. In some cases, however, the venous congestion causes itching, 
and if the skin in this region is scratched a moist dermatitis is liable to arise, 
which becomes septic, and healing docs not readily occur. In these ways 
we have the well-known “ eczema of the leg ” produced. These cases 
frequently go on to ulceration, and the familiar chronic varicose ulcer of the 
leg is the result. ^ 

ROSACEA (ACNE ROSACEA) 

Definition.— This is a chronic vascular congestion of the nose and 
central part of the face, resulting from dyspepsia and other internal con- 
ditions, and followed by secondary inflammatory changes in the skin. 

iEtiology and Pathology. — The disease is common in both sexes, but 
rather more so in women. It begins usually after 30, but is occasionally 
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seen before that age^ It is generally casaociated with dyspeppia, usually 
of the flatulent type, though in many cases there is no very obvious gastric 
disorder, Cases have been recorded in which complete achylia gastrica 
was present^ or in which there was considerable diminution in the hydro- 
chloric acid in the gastric juice. Uterine disturbance and the menopause 
are responsible for some cases. Alcohol and strong tea drinking are potent 
causes. 

The mechanism of this vascular dilatation is not quite clear. It is gener*- 
ally assumed that some toxic substance is absorbed, and acts on the vaso- 
motor system ; but it is more probably a neurosis. The follicular lesions 
are the result of the congestion and of the increased sebaceous secretion 
which the hypcrfieinia causes, as well as of increased activity of the skin 
cocci . 

Symptoms.' — The early symptoms are either those of transitory flush* 
ing of the face, or the nose gradually becomes red. Examination shows the 
presence of dilated vessels on the alae of the nose. Later the congestion 
becomes more marked and not only affects the nose but the adjoining parts 
of the checks, the chin and the centre of the forehead. The redness may be 
p^rsistenb or remittent ; it is worse after meals. There is usually an increase 
in sebaceous secretion so that the skin becomes abnormally greasy. Scattered 
red papules now appear at the follicular openings, and often a bead of pus is 
seen in them, but no sebaceous plug or comedo. This is the typical “ acne ” 
rosacea. If the skin is very dry, this papular rash may be absent ; but the 
whole affected area may become dry and scaly, especially if exposed to the 
weather, showing that the congestion renders the skin more susceptible to 
mild cxtern:il irritants. In other cases, these inflammatory conditions are 
absent ; but the vessels become very dilated, and much disfigurement 
results. In the most severe cases there occurs an overgrowth of skin and 
subcutaneous tissue which converts the nose into a Jobulatcd tumour — 
rhinopJiyma. A number of cases show a persistent type of conjunctivitis, 
sometimes associated with a keratitis and corneal ulceration. The severity 
of the eye symptoms does not, however, appear to correspond with that of 
the skin lesions. 

The patients complain of few symptoms except dyspepsia and 
flushing of the face ; but the unsightliness of the condition brings them for 
relief. 

Diagnosis. — The “ acne ” variety must be distinguished from acne 
vulgaris, by the limitation of the lesions on tlie centre of the face, by the 
underlying congestion and vascular dilatation, and by the absence of the 
comedo. The age is also a help, as acne vulgaris is commonest between 
15 to 30. It must be remembered that sometimes the two conditions occur 
together. In dry “ eczemas ” of the face, the possibility of an underlying 
rosacea should not bo overlooked. 

Treatment. — The cause must first be dealt with. A fractional test 
meal will give useful information as to digestive function. Easily digested 
food, with a minimum of carbohydrates and green vegetables, should bo 
ordered, little or no fluid should be taken with meals, and alcohol and strong 
infusions forbidden. Sod. bicarb, grs. 15 to 20 with a bitter three times a 
day after food is of groat help. Dilute hydrochloric acid, min. 20 thrice daily, 
may be given in achlorhydric cases. The non-dyspeptic oases often do 
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well on bromides and belladonna. Ichtbammol grs. 3 to 5 (in capsules), or 
mcntbol, gr. 1, t.d.s., is often useful. The bowels should be regulated. 

Local treatment should be sedative in the main. In the acneiform cases, 
calamine lotion with liquor calcis sulphuratae (1 in 8) applied two or three times 
a day should suUicc. In the dryer forms, ung. aquosum (B.P.) should be 
applied night and morning. When the veins are much dilated and un- 
pleasantly prominent they may be destroyed by electrolysis or a fine 
jjointed cautery. In the cases with much hypertrophy it may be advisable 
to remove some of the overgrown tissue with a knife. This can be done 
without leaving much scarring. 


Of the other disorders of circulation which occasionally come under the 
notice of the dermatologist may be mentioned Raynaud's disease and 
erythromelalgia ; but these are dealt with in other sections of this work (see 
pp. 1075, 1078). 

A. M. H. Gray. 


IV. INFLAMMATIONS OF THE SKIN 

0 

Having dealt with some of those disorders which predispose to inflam- 
matory changes, it is now possible to consider the Inflammatory Diseases 
of the Skin. These may be divided roughly into two great classes : (1) 
The superficial inflammatory dermatoses, due mainly to irritants applied ex- 
ternally ; and (2) the deep inflammatory dermatoses, due mainly to toxic 
substances circulating in the blood. This division is not quite so definite 
as one might suppose, but it is a good basis on which to work. There 
are, however, a certain number of inflammatory dermatoses which 
cannot easily be placed in cither group ; these will have to be considered 
separately. 


A. -THE SUPERFICIAL INFLAMMATORY DERMATOSES 

These are produced as a rule by the application of external irritants to the 
skin, but there arc a certain number of cases in which the external irritant 
cannot be traced, and in which the general symptoms suggest an internal 
toxin. External irritants may also cause deep-seated inflammatory derma- 
toses, but only when they are introduced through the epidermis ; thus, the 
puncture of the hairs of the fettle may produce an urticaria, the infection 
of a crack an erysipelas, a syphilitic chancre or a patch of lupus vulgaris. 
Nevertheless, the general rule is that a superficially applied irritant pro- 
duces a superficial dermatosis. 

External irritants may be classified into the following groups : (a) 

chemical ; (6) heat and cold ; (c) actinic ; (d) bacterial ; and (e) mechanical. 
This order is chosen because the clinical types can best be explained in this 
way. The reaction of the skin to these different irritants is generally of the 
catarrhal type, which is known as “ eczema.” This term has, therefore, been 
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used freely to label lesions, but, as will be explained later, is used more rigidly 
in describing cases. 

iEtiology and Pathology. — Chemical irritants applied to the skin may 
cause immediate, or primary, local necrosis, but only those reactions of the 
skin to irritants which do not cause local death of the tissues are dealt with 
in this section. Secondary local necrosis does, however, sometimes result 
from such reactions, as in the case of chronic leg ulcer following a varicose 
“ eczema.” 

Chemical irritants applied to the skin produce different forms of reaction 
according to the intensity of the irritant. The reactions also vary consider- 
ably in degree according to the sensitiveness or susceptibility oE the subject 
to varying irritants. 

Recently a great deal of attention has been directed to the subject of 
“ sensitiveness,” or “ allergy,” of the skin. It is recognised that sensitivity 
may be congenital or acquired, and also that it may be specific for certain 
substances, or more or less general. For instance, certain individuals arc 
congenitally sensitive to the “ primula obconica,” or Chinese primrose, and 
whenever they come in contact with this plant a dei-matitis will result. On 
the other hand, persons who are not sensitive to this plant can be made so 
by rubbing the leaf into scarifications made in the skin, or by injecting into 
the skin, in appropriate doses, the active principle which has been isolated 
by Bloch. These arc examples of congenital and acquired specific sensitive- 
ness respectively. 

General sensitiveness is loss well defined, but again may be congenital 
or acquired. In this connection, congenital peculiarities of the skin, such 
as xeroderma, have to be considered. 

If an intense irritant, such as a mustard plaster, is applied to the skin, 
the whole area to which it is applied becomes intensely red, owing to con- 
gestion of the papillary vessels ; the epidermis becomes oedematous, and if 
the action is prolonged, small vesicles or even large bullre develop under the 
horny layer. Le.sions of this type are spoken of as cnjthemalous eczema. 

If a milder irritant is applied it may only attack the follicles, which are 
the most vulnerable part of the protective mechanism of the skin. In this 
case small follicular papules are produced, which in the more acute cases are 
surmounted by a small vesicle. These papules tend to group together on an 
erythematotis base forming circumscribed patches. These are the 'papular 
and vesiculo- papular ecze'tnas. With some irritants — croton oil, for example — 
follicular pustulabion may also occur. The pus in this case is sterile, and the 
lesions dry up when the irritant is removed. This constitutes pustular 
eczema. 

Lastly, there is a type iir which the primary lesion appears to be produced 
by cracking of the horny layer. It is seen, for instance, on the face in children 
who dribble, and on the hands of those who use soap and water to excess. 
Under these conditions the horny layer becomes sodden with water, and this 
takes place more readily if alkalis, such as soap, are present. Then the 
skin dries quickly, especially when exposed to the wind, hot sun or a fire, 
and the homy cells tend to separate from one another, exposing the delicate 
mucous layer. In this type scaling first appears, followed rapidly by ery- 
thema. This is one form of squamous or erythemato-squamous eczema. 

All these primary reactions are liable to undergo secondary changes. 
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Thus, fluid may exude from the surface from rupture of the vesicles and 
bull 83 , producing a weeping eruption (eczema ruhrum). Or, in the drier types, 
scaling may occur from irregular formation of the horny layer (this is the 
secondary type of squamous eczema). The moist cases may become infected 
with pus organisms, and the exudate may dry in the form of crusts (eczema 
crustosum). Thickening of the horny layer may occur, especially when the 
palms and soles are attacked, and this leads to cracking in the deeper folds of 
the skin (eczema rimosum). Occasionally in the lower extremities lymphatic 
obstruction ami an overgrowth of the epidermis is produced (eczema verru- 
cosum)f or even elephantiasis may occur. 

In order to classify these eczematous lesions a little more usefully it is 
advisable not to speak of a superficial inflammation produced by a known 
external irritant as an “ eczema,” but to call it a '' dermatitis,” qualified by 
the name of the irritant which causes it, as, for example, “ formalin derma- 
titis.” To use the word dermatitis without qualification is not so informing 
as to use the word “ eczema.” 

For a large group of cases in which the external irritant cannot be traced, 
or in which it is one of those mild irritants to which every one is exposed, 
such as the air, or the friction of clothes, and also for certain cases in which 
the lesions are disseminated over the body, the term “ eczema ” is still used 
for want of further sotiological knowledge. * 


DERMATITIS FROM CHEMICAL IRRITANTS 

These irritants are so numerous that it is impossible in a work such as this 
to attempt to give a complete description of them. ^J’hcy may, however, 
roughly be divided into the following classes : (1) Due to animal poisons ; 
(2) due to plants ; (3) due to chemical agents used in medicine ; (4) due to 
chemical agents used in trades ; and (5) due to decomposition of body 
secretions. 

1. Superficial dermatitis due to animal poisons is rare, most of the 
reactions being of the deep type, as they arc injected by the stings and bites 
of insects. Some forms of calerpillar, c.g. the woolly- bear, however, 
occasionally produce an eczematous reaction. 

2. Plants are probably responsible for more cases than are diagnosed. 
The Rhus toxicodendron or poison ivy produces the most marked symptoms, 
but this plant is rarely found in tliis country. The symptoms are an acute 
erythematous dermatitis, usually with much bullous formation, attacking 
chiefly the exposed parts, face and hands, but also affecting the moist parts 
of the body, the genitals, axilla3 and flexures. Japanese lacquer, which is 
made from one of the Rhus family, may also give rise to a dt^rmatitis in 
susceiitible individuals. The commonest plant in this country to produce 
a dermatitis is the Primula ohconica^ but other species of the primula may 
attack susceptible individuals. The lesions arc similar to those mentioned 
above, but much less severe. Among other plants which may produce a 
dermatitis are Daphne mezereon^ oleander, rue, parsnip, dafl:odil, and 
chrysanthemum, while handling certain woods, such as teak, satin-wood 
and ebony, may produce similar effects. In all doubtful cases of “ eczema ” 
it is well to look for the presence of one of these irritating plants. 
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3. Of the CHEMICAL AGENTS USED IN MEDICINE soDie, such as cantharides, 
mustard, croton oil, ohryBarobin and iodine, are used to produce varying 
degrees of dermatitis. Others may produce it unintentionally, among these 
being boric acid, iodoform, sulphur, carbolic acid and perchloride of mercury. 
Formalin, much used in pathological laboratories, produces a damaging 
effect on the homy layer, followed by a squamous and fissuring dermatitis. 
Sulphur, used in the treatment of scabies, is a common cause of an erythemato- 
squamouB dermatitis on the flexor aspects of the limbs, on the abdomen and 
back, and is associated with intense irritation. Further, surgeons, students 
and nurses are apt to develop a dermatitis of the hands from the use of various 
antiseptics. 

4- Trade Dermatitis. — This is very common, and the lesions produced 
are often specific. They are very numerous, for a description of the majority 
of which special works should be consulted. Among the more common are 
the soap and water dermatitis seen in washerwomen and in those engaged in 
household duties. This may take the form of a dry fissuring dermatitis on the 
back of the hands and forearms, or a papulo- vesicular dermatitis in the same 
situation. Its eatiology has already been discnssed. Grocers and bakers 
are subject to a vesicular dermatitis of the hands, from handling sugar and 
dough : the so-called grocer’s and baker’s itch. French polishers, photo- 
graphers, leather workers, etc., are frequently subject to dermatitis from 
articles used in their trades. These affections are usually of the papulo- 
vesicular type. 

An acute erythematous dormatitus affecting the exposed parts of the 
body has been seen in those engaged in making eicplosives, also a more acute 
form caused by “ mustard gas.” The lesions in this case closely resemble 
those produced by poison ivy, 'the same distribution being observed. 

Tar and oil acne , — Tar and various oils commonly give rise to a folli- 
tjulitis, with a central keratotic plug like a comedo, associated with perifolli- 
cular inflammatory papules and pustules, and found on those parts of the 
body which come into contact with the irritants. 

Grouped comedones . — In infants who have been rubbed with camphorated 
oil an eruption often occurs about the chest, neck and chin. The lesions are 
small black follicular plugs, closely placed, and are often associated with 
troublesome inflammatory complications. 

Hair dyes . — An acute dermatitis of the face, particularly affecting the 
eyelids, is seen in persons who use certain hair dyes, especially those con- 
taining paraphenylenediamine. 

Fur dyes . — Certain cheap furs, chiefly rabbit skin dyed with some of the 
phenylenediamine group of dyes, are responsible for a dermatitis involving 
the neck and chin. There is often a considerable latent period between the 
first wearing of the fur and the appearance of the eruption. 

5. Intertrigo. — ^Decomposition of sweat and other body discharges 
may set up a dermatitis, usually of the erythematous type. This is best 
seen in fat women who are not too cleanly in their habits, the lesions being 
found under the breasts, in the folds of the abdomen and groins, and on the 
genitalia. A similar condition is often seen about the napkin region of 
infants. An erythema first appears, the horny layer of the skin, becomes 
sodden and is removed by friction of the parts, and a raw oozing surface 
results. 

45 
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Jacquet^s erythema infantum , — In some children an eruption consisting 
of pea-sized papules occurs about the prominences of the buttocks, thighs 
and abdomen under the napkin ; the depths of the folds escape. Occasionally 
these lesions spread beyond the napkin area and frequently they are capped 
by a vesicle or crust. These cases appear to be due to ammoniacal urine 
and must be carefully distinguished from congenital syphilis. The condition 
is spoken of as ‘‘ infantile erythema of Jacquet.” 


DERMATITIS FROM HEAT AND COLD 

The erythema, followed often by blistering, as a result of a burn or scald, 
is well known. Similar but usually milder and more transient erythema may 
follow exposure to cold. The application of carbon-dioxide snow to the skin 
for purposes of treatment is a good example of the effects of extreme cold. 

Erythema ab Iqne. — Frequent exposure to the fire produces a curious 
recticular erythema, followed by pigmentation. 

Erythema Pernio (Chilblains). — Chilblains are frequently seen after 
exposure to cold. They occur chiefly in children and old people, and par- 
ticularly in those whose peripheral circulation is sluggish. The lesions^ are 
salmon -pink to purplish, varying in colour, which occur chiefly on the 
fingers, toes and the lower part of the legs, and which itch intensely. The 
lesions may ulcerate and produce extremely indolent sores. When the 
helices of the ears are attacked, as they sometimes are in old people, con- 
siderable loss of tissue may result. The treatment for this condition is the 
same as for “ Acrocyanosis ” (see p. 1079). 

Trench Foot. — A somewhat analogous condition was met with in the 
trenches in France during the War of 1914-1918, in men who had to stand for 
long periods in the wet and cold. The feet became swollen and painful, the 
skin was reddened and blistering, and even necrosis occurred. The condition 
took a long time to subside. 


DERMATITIS FROM ACTINIC RAYS 

Erythema Solare. — Light, whether from the direct rays jof the sun or 
from artificial sources, produces marked inflammatory changes in the skin. 
The sun’s rays produce first a transient erythema which subsides, leaving pig- 
mentation ; but in other cases a more persistent erythematous dermatitis 
occurs, associated with oedema and thickening of the skin and scaling or 
blistering : this is the so-called “ erythema solare.” 

Tropical Skin. — Exposure to tropical sun for many years may lead to 
atrophy of the skin with pigmentation and warty formation. 

Prurigo (Estivale. — A rather rare condition occurs in some children in 
which it appears that the sun’s rays are an exciting cause. It consists of 
the appearance on the face and hands of small very itchy papules which 
appear during the summer and disappear in the winter. They are not always 
limited to exposed areas, but these regions are always the most severely 
attacked. The condition is a very peristent one, and any treatment, except 
protection from the sun’s rays, has little or no effect. 
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Hydro A (Estivale. — This is a much rarer condition than the preceding 
one and occurs in persons suffering from hsematoporphyria congenita, though 
not in these cases only. The lesions are blisters, which appear on the parts 
exposed to the sun’s rays, and scars are left when the blisters disappear. 

X-RAY AND Radium Dermatitis. — X-rays produce much more persistent 
forms of dermatitis than the sun’s rays. If a slight overdose of X-rays is 
given, an erythema develops in the course of 1 to 3 weeks, which then gradu- 
ally subsides. If a larger dose is given, the erythema may come on earlier 
and blistering may occur, which takes weeks to get well. Finally, in the 
still more intense burns, necrosis of the skin, with the formation of an 
extremely indolent ulcer, develops. In other cases, atrophy of the skin, 
with telangiectases and pigmentation, occurs, which may, after many years, 
break down into an indolent and painful ulcer, and this may in turn become 
epi theliomatous . 

Radium may produce a similar series of changes. 

ECZEMA 

A description of the more specialised superficial dermatosis produced by 
mechanical and bacterial irritants will be left until those eruptions for which 
we reserve the term “ eczema ” have been discussed. The diagnosis and 
treatment of the dermatoses dealt with in the preceding paragraphs, together 
with that of eczema, will be considered at the end of this section. The 
reason for this is because it is probable that the lesions of eczema are pro- 
duced, in part at least, by chemical, thermal and actinic irritants, and that 
pathogenic bacteria do not play an active part. Mechanical irritants do 
play a secondary role, and irritating chemical substances produced by sapro- 
ph;^ic organisms are also concerned, but the latter are really chemical and not 
bacterial irritants. 

Under the term “eczema” are included — (1) Certain cases of derma- 
titis, probably due to chemical irritants, the identity or nature of which 
has not been discovered. (2) Cases in which individuals are so susceptible 
to irritants that they react to mild stimuli that would not ordinarily be 
classed as irritants, such as a slight exposure to the sun, a cold wind, the 
warmth of a fire, or even to the friction of the clothes. (3) Cases which, 
having commenced with a simple dermatitis caused by an irritant, fail to 
get well on its removal and the patient becomes hypersensitive, to that fresh 
patches are produced, either in the neighbourhood of the original lesion or 
in other parts of the body. In fact, another factor is present which is spoken 
of as “ sensitiveness.” 

.£tiology. — Many views are held as to the causes of this “ sensitiveness.” 
First there is the possibility of an inherited susceptibility or diathesis. This 
may be nothing more than some congenital peculiarity of the skin of which 
a recognisable form is xeroderma, already discussed. Abnormalities of 
secretion and of circulation alter the resisting power of the skin. So, probably, 
do certain toxic states, such as gout and rheumatism ; deficient elimination, 
as occurring in nephritis ; chronic infections, as in pyorrhoea and tonsillar 
sepsis ; digestive disturbances and alcoholism. Disturbances of the nervous 
system, such as teething in infants, uterine troubles and the neuroses, may 
play a part. 
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More importaut, however, ia the possible absorptiow. of toxins from a 
local focus of dermatitis producing a hypersensitivenesB or “ allergic ” con- 
dition, so that a violent local reaction occurs in the skin if the secretions 
from the original focus are brought in contact with other areas. 

Pathology. — In eczema and superficial dermatitis the anatomical changes 
are most marked in the epidermis and papillary layers. There is congestion 
of the papillary vessels, with overgrowth (acanthosis) and oadema (spongiosis) 
of the mucous layer, and wandering cells may be present throughout the 
epidermis. Ballooning of the cell of the mucous layer occurs and minute 
vesicles appear. The horny layer is improperly formed, the cells retaining 
their protoplasm and nuclei, with the result that they shrink up on reaching 
the surface, from evaporation of water in the protoplasm, and so scaling is 
produced. This pathological condition is called 'parakeratosis. 

Symptoms. — The general type of lesion found in eczema has already 
been described (p. 1397), It now remains to describe some of the common 
types of case met with, and this is conveniently done by referring to the 
regions of the body affected. 

Face and Scalp. — Eczema of the face of a very definite type is frequently 
met with in infants. It usually occurs in the first year of life, and is more 
frequently met with in the winter months. It begins with a red irritable 
spot on one or both cheeks, and spreads fairly rapidly, so as to involve the 
whole face and often the scalp. In the more severe cases lesions are found 
on other parts of the body. The initial lesion is a red swollen patcK or a 
group of follicular papules which later develop into an eczema of a scaly or 
weeping type. Itching is always intense but paroxysmal, the child rubbing 
the parts violently with the hands or against the pillow. In the moist 
variety septic infection may occur and thick yellow-green crusts form on 
the surface, Infantile eczema is often very resistant to treatment and may 
last from six months to a year, even imder careful treatment ; it usually 
dies out, however, during the second year of life. 

This type of eczema occurs about three times as frequently in males as 
in females, and is often followed later in childhood by a condition frequently 
known as “ flexural eczema,” which is dealt with below. 

Another type, also seen in infants, commences on the scalp, usually as a 
scaly or crusted patch, which becomes eozematised, usually as a result of 
scratching, and tends to spread down to the forehead and face. 

In slightly older children a generalised eczematous condition of similar 
distribution, but of a septic type, is seen in association with nasal and aural 
discharge. Small follicular pustules are often present, and blepharitis is 
common. This is really an eozematised impetigo — that is, a direct bacterial 
infection, and not of the same nature as the first named, which is non-bacterial 
in origin. 

Another common form of eczema met with on the face in children con- 
sists of sharply circumscribed scaly patches, always dry and with a surface 
like crepe. These patches occur in the region of the mouth and nose, and 
can generally be traced to dribbling, running at the nose, the habit of licking 
the Up or smearing the face with a wet finger, or to the use of strong soaps. 
Some cases, however, are of streptococcal origin (p. 1423), The conation is 
produced by rapid drying of a sodden horny layer as described above, and 
goes by the name of “ pityriasis simplex.” 
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In adult life, eepeoially in oldish people, an acute erythematous eczema 
of the face is apt to develop. It usually appears quite suddenly. The whole 
face becomes acutely red and swollen ; the oedema of the eyelids often being 
so great as completely to close the eyes. In severe cases blistering may 
occur ; but usually the acute oedema subsides and scaling ensues. This 
stage may either clear up completely or a chronic eczema ^aracterised by 
redness, thickening of the skin, and scaling may follow. These acute cases 
are often associated with a similar condition of the hands and forearms, in 
fact the parts exposed to the air are most likely to be affected, and this 
condition is particularly prone to occur in cold weather. In some cases also 
a history can bo obtained of a coexisting septic dermatitis elsewhere, fre- 
quently on the leg, and in these cases it is possible that some absorption from 
this has rendered the patient susceptible. Once a patient has had an attack 
he is always liable to recurrences, and great care must be taken to avoid 
exposure to extremes of temperature. Cases of this type may be limited to 
the eyelids, and a troublesome and chronic condition develops. 

Occasionally the papulo-vesicular type of eczema is met with on the 
face ; it is not infrequent on the forehead, generally in men under the hat- 
band, and often occurs in those who perspire freely. 

Eczema of the scalp is usually of bacterial origin. This also applies to the 
ears (see Seborrhoeio Dermatitis p. 1427). 

“ Flexural Eczema.” — This is a well-recogxiised condition, which occurs 
usually in children, but may continue into adult life, and occasionally com- 
mences after puberty. It is a very specialised condition, and has been 
variously named “ Besnier’s prurigo,” or flexural prurigo.” It frequently 
follows facial eczema in infants, and is also frequently associated with asthma. 
These three conditions form a syndrome and are manifestations of an under- 
lying congenital condition named by Czerny the “ exudative diathesis.” 
The lesions are those produced by friction, and vary from moist eczematous 
patches to patches of chronic lichenification. The areas affected are chiefly 
the flexures of the elbows and knees, less frequently the backs and fronts 
of the wrists, the back of the hands, the sides of the neck and the face. Other 
parts of the body may be affected, and an extensive eruption is sometimes 
present. The condition is essentially a curious form of pruritus, the cause 
of which is not yet established. Experiments made with a view to demon- 
strating protein sensitiveness are still inconclusive. In the majority of 
cases the condition tends to die out before puberty. 

Upper Limbs. — The hands and forearms, also being exposed to the 
weather, are subject to eczema. The erythematous type frequently com- 
plicates that of the face, and runs a similar course. 

Papulo-vesicular eczema of the backs of the hands and the forearms is 
very frequent. It is generally produced by external irritants, whose nature 
can often not be determined. The lesions usually consist of rather sharply 
circumscribed red patches covered with numerous vesicles which rupture 
and leave oozing, pitted raw areas of the size of a pin’s head. Sometimes 
the whole patch is considerably swollen with oedema. There is a groat 
tendency in this type for fresh patches to appear in the neighbourhood, and 
evpD on distant parts, 

A chronic form is sometimes met with in the palm, chiefly along the 
deeper folds. It begins as an ill-defined red patch, and subsequently marked 
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thickening of the homy layer takes place. Owing to its inelastic nature 
skin cracks and deep fissures are produced, which are very painful and very 
chronic. This type is spoken of as eczema rimosum. 

An acute vesicular form is also seen on the hands, chiefly on the palms 
and sides of the fingers, especially in people whose hands perspire freely. 
Owing to the thickness of the horny layer on the palm, these vesicles are 
very deep-seated, and appear like sago-grains in the skin. At first they do 
not rupture, but run together and form large blebs which can often be seeji 
to be purulent. The attacks usually come on quite suddenly, and the feet are 
often attacked simultaneously ; they occur chiefly in the hot weather when 
sweating is profuse. This condition is called dysidrosis or cheirojpompholyx, 
and was originally thought to be due to obstruction of the sweat ducts, with 
the formation of retention cysts. This is now known not to be the case, and 
that the vesicles are produced by an inflammatory exudate. It is probable 
that the skin is made sodden by excessive sweating, and this renders it sus- 
ceptible to the attack of some external irritant. A similar condition has 
been observed from handling aurantia, a substance used in explosives, which 
shows that the condition may be produced by an external irritant. A number 
of these cases are due to fungus infection, the so-called “ eczematoid ring- 
worms ” of the hands and feet (see p. 1437). 

Trunk. — Eczema on the trunk is nearly always secondary to patches 
starting elsewhere, if acborrhoeic dermatitis and dermatitis due to irritants 
such as sulphur are excluded. There is, however, one type to which reference 
should be made. In people who sweat much, and especially in infants, an 
eruption of small vesicles, each surrouiided by an inflammatory zone, some- 
times appears on the trunk. The lesions appear to be formed around the 
sweat duct openings. This condition is called miliaria rubra, or frickly heat, 
and is probably of the same nature as the vesicular eczema of the hands, tbe 
mouths of the sweat follicles being softened by the sweat and some irritant, 
possibly a bacterial irritant, causing an inflammation. 

The nipples are sometimes the seat of an eczema ; but this is nearly always 
of external origin, either from careless treatment during suckling, or from 
injury from stays. 

Genitals and Anus. — The moist areas of the genital and anal regions are 
liable to be attacked. These are not infrequently secondary to a pruritus, 
a traumatic dermatitis being produced. On the anus and vulva, thickening 
of the skin, called licherdfico/tion, is most common, and has been already 
mentioned. The scrotum is occasionally the seat of an erythematous derma- 
titis very distressing to the patient, and very intractable. A considerable 
number of cases of eczema in the genito-crural region are due to infection 
with fungi, or yeast-like organisms, and in order to exclude these a careful 
microscopic examination of the scales should be made (see p. 1436). 

Lower Limbs. — A special form of eczema is very common on the lower 
part of the legs. It is associated with chronic vascular stasis. It is generally 
met with in middle-aged or old people, but is frequently seen in younger 
persons who suffer from varicose veins, hence its designation varicose eczema. 
it begins either from an infected abrasion which does not heal, or from scratch- 
ing an itchy leg. Once started the inflammation spreads, as the condition 
of the skin does not favour resolution. The extension is often due to ill- 
devised dressings which further lower the resisting power of the skin and 
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favour the retention of dischargea. An extensive weeping or crusted derma- 
titis, therefore, follows, and this is rarely confined to the leg on which it starts, 
the other soon becoming infected, probably from contact in bed. Owing to 
the poorly nourished condition of the skin, ulceration is very prone to occur, 
and thus the chronic varicose ulcer, so familiar to the out-patient department 
of any hospital, develops. These cases are particularly prone to spread to 
other parts of the body by the mechanism referred to above. 

The feet are subject to the same type of acute vesicular eczema as the 
hands. 

The Nails. — The matrix of the nails may be involved in an eczematous 
process affecting the hands and feet, and may either show a marked irregu- 
larity of growth, with roughening of the surface of the nail, or the nail-plate 
may be pushed up from the nail- bed by parakeratosis beneath. 

Diagnosis. — Keeping in view the types of eczema already described, the 
diagnosis of the lesions should present little difficulty ; to deternaine the 
cause, however, is not so easy. Efforts must, however, first be directed to 
try and discover an irritant, and if it cannot be found, or if it appears to be 
one of those mild irritants which do not normally produce a skin reaction, 
the cause of the patient’s susceptibility must be investigated. These causes 
have already been discussed and require no repetition. As to the nature 
of the irritant, some help is obtained by the type of reaction and by its 
distribution ; for instance, in an acute eczema affecting the face and hands, 
exposure to the wind or sun or to some irritant, as the primula, is 
suggested. With trades certain parts of the body tend to be especially 
exposed. Lesions affecting the exposed parts and the moist parts of the 
body suggest some strong volatile irritant, such as rhus poisoning. 

Acute erythematous eczema has occasionally been mistaken for erysipelas ; 
but the absence of a sharp line of demarcation, a slowly spreading edge and 
high fever, should render the diagnosis simple. Acute giant urticaria of the 
face is unassociated with redness or vesication. The lesions of erythema 
multiforme are smaller, more sharply defined, and deeper-seated. 

The squamous forms have to be distinguished from seborrhoeic dermatitis ; 
this is often difficult, but the characteristic features of this latter disease 
will be considered later. 

Ringworm of the glabrous skin tends to occur in circumscribed circular 
patches or rings, and the fungus can easily be found under the microscope. 
A special form occurring in the groins is characterised by its bilateral 
symmetry, its sharp spreading edge, and the presence of fungus in the 
scales. 

Pityriasis rosea in extreme forms may lead to confusion, but the acute 
generalised onset, and the presence of some of the typical oval lesions, with a 
collarette of scales attached about a millimetre from the free edge, will usually 
settle the diagnosis. 

Psoriasis is rarely confused, owing to its characteristic distribution on 
the extensor aspects of the limbs, its usual sharply defined patches, and the 
dry silvery scaling, seen even in the smallest papules. A few cases, how- 
ever, of isolated patches made up of small ag^egated psoriasia papules 
may be very difficult to distinguish from localised patches of squamous 
eczema. 

The moist forms have to be distinguished from impetigo contagiosa. In 
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this disease, however, the vesicles are larger but rarely seen, while the pres- 
ence of isolated crusted lesions of varying size, with little or no inflammatory 
zone surrounding them, is characteristic. 

The vesicular eczemas of the hands and feet may be caused by a ringworm 
fungus. This should always be suspected in the chronic spreading cases, and 
must also be looked for in the acute cases. The diagnosis is made by finding 
the mycelium of the fungus in the walls of the vesicles — a task not always 
easy. A curious type of Assuring eczema between the toes is almost invari- 
ably caused by a ringworm fungus. 

The eczemas found in the course of animal parasitic affections, such as 
pediculosis and scabies, will be dealt with later. 

Prognosis. — This is always uncertain. Most cases of dermatitis due to 
an external irritant applied on a single occasion get well readily when the 
irritant is removed. Those caused by the repeated application of the same 
irritant, as in trade dermatitis, are apt to be more persistent, while recurrent 
attacks may be extremely troublesome. Once the skin has been damaged 
subsequent attacks are more common and more resistant to treatment. 

Those cases in which some underlying susceptibility exists are always 
apt to be resistant to treatment. 

Treatment. — Prophylactic. — This depends on the search for the 
irritant, and its removal. The latter is not always possible in case of trades ; 
but much can be done to insist on scrupulous cleanliness. It must* not, 
however, be forgotten that the use of strong soaps, soda and turpentine to 
remove traces of a man’s occupation are often the cause of the dermatitis. 
In cases where these substances have to be used, by washerwomen, etc., the 
use of a cold cream or some glycerine preparation to replace the grease of the 
skin will prevent a good deal of trouble. 

Eczematous subjects sliould ])Totoct themselves from the sun, cold wind, 
and heat of the fire. 

Local Treatment. — This applies equally to the cases of dermatitis due 
to known irritants, and to those we have labelled “ eczema.” The main 
treatment in the early stages, after removing the cause, is to protect the 
skin and to provide soothing application to allay the inflammation. The 
use of soap and water will generally have to be forbidden. 

In the early and acute stages lotions are most suitable, grease in any 
form being badly tolerated. Calamine lotion can be applied frequently 
and allowed to dry on the skin, the powder it contains forming a p;rotective 
dressing over the surface ; it is best used in the acute erythematous and 
papulo-vesicular form in which there is not much oozing. In the weeping 
cases, lead lotion applied on linen and kept moist is more suitable ; it forms 
an insoluble albuminate of lead which acts as a protective layer. If, how- 
ever, much sepsis is present, it is well first to use a mild antiseptic, baths 
of 1 in 4000 potassium permanganate, or lotions of 1 in 4000 perchloride of 
mercury, or 1 in 1000 acriflavine being very suitable. If these lotions dry 
the skin too much 3 per cent, glycerin may be added. 

As soon as the acute stage has subsided oily preparations are better. 
It is well to begin with one containing a considerable percentage of water, 
the lin. calaminee (B.P.C.) or linimentum calcis being the type. Ichthammol, 
2 per cent., may with advantage be added in most cases, and if the itching 
is severe 1 per cent, to 2 per cent, phenol. Later the water can be given 
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Up and either pure oily preparations as lin. calaminee co, (6.P.O.), or oint- 
ments used. These latter are not satisfactory if there is much discharge ; 
but this can be checked by painting the surface once every second or third 
day with 2 per cent, to 3 per cent, silver nitrate in sp. sether. nit. 

Once the chronic stage has been reached pastes are the best means of 
applying medicaments. Zinc paste consists of zmo oxide, 25 ; pulv, amyl., 25 ; 
parafE. moll., 50 parts, and makes a firm dressing when spread on linen or 
Unt. It not only affords good protection, but allows a certain amount of 
absorption to take place. 

If the chronic cases do not respond to treatment stimulating prepara- 
tions are required, and can be incorporated in the zinc paste. Ac. pyrogallic., 

1 per cent, to 2 per cent. ; coal tar, 1 per cent, to 5 per cent. ; or oil of cade, 
5 per cent, to 10 per cent., are useful, and where there is thickening of the 
horny layer 1 per cent, to 3 per cent. ac. salicylic, should be added. Chronic 
dry cases, and even moist ones, if not septic, often do well if painted with 
crude coal tar which is allowed to dry on. X-rays, 120 r of a skin unit), 
repeated 3 or 4 times at weekly intervals, are extremely valuable in resistant 
cases, and cause rapid disappearance of the lesions. 

In septic cases the crusts should be removed by warm oil or starch- 
poultices, and a weak mercurial or fiavine lotion first applied, and after- 
wards a zinc paste containing 3 per cent, ammoniated or yellow oxide of 
mercury. 

The gelatine paste of Unna is very useful in the chronic eczemas of the 
leg, after any sepsis has been removed by antiseptic dressings. Certain 
chronic eczemas of the legs do well when strapped with varicosan or elasto- 
plast bandages recommended by Dickson Wright, and this method is particu- 
larly valuable when ulcers are present. 

For facial eczema of infants, 3 per cent, crude coal tar in zinc paste, 
spread on a mask and continuously applied, is of great value ; or the special 
tar paste devised by White of Boston, U.S.A., may be employed. The same 
paste is the most satisfactory application in cases of flexural eczema of the 
non-inf ective type. 

General Treatment.— -T he patient must be examined for any conditions 
hable to lower his general resistance. Septic foci, such as pyorrhoea, or 
tonsillar sepsis, should be removed. In the more acute cases ib is advisable 
to put the patient on milk diet, and to keep him in bed. In the less severe 
cases a light diet, the avoidance of alcohol, strong coffee and tea, hot and 
highly seasoned ^shes, shell-fish, salted meats and cheese, should be pre- 
scribed. Constipation should be dealt with, while intestinal fermentation 
may be met by the exhibition of salol or bismuth salicylate, grs. 10 to 15 ; 
ichthammol, min. 2 to 5 ; or menthol, gr. 1 in capsules three times a day. 
In gouty subjects alkahne waters and colchicum are indicated. 

In the infantile facial cases, the children are usually overfed and some 
reduction in diet is often required. 

In debilitated cases cod-liver oil is of value, while arsenic and iron are 
helpful when anasmia is present. In acute cases vin. antimoniale, min. 5, 
t.d.s., has been much recommended. 

Sleep is often disturbed, and will require sedative drugs to allay itching, 
and in the worst oases hypnotics : bromides are useful for the former, while 
for the latter sulphonal, methylsrJphonal and chloral hydrate arc among 
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the best. Morphine should be avoided, owing to the prolonged nature of the 
cases and to its tendency to increase itching. 

Desensitisation . — ^As has been noted above, of recent years it has been 
realised more and more that many cases of eczema are dependent on the 
sensitiveness to specific irritant. The ofEending substance can sometimes be 
determined by the reaction produced when it is applied to the skin, or in 
doubtful cases a series of substances can be applied under pieces of strapping 
and can be introduced by puncture or scarification, all tests being carefully 
controlled. In the so-called “patch test,*’ when the offending substance is 
applied under strapping, a local eczematous reaction appears ; when puncture 
or scarification is employed, a wheal is produced. 

If the cause of sensitiveness is thus discovered it is possible, in some cases, 
to desensitise the patient by injecting intrader mically an extract of the 
offending substance in minute and gradually increasing doses. Further, in 
cases where no specific substance can be determined, it has been found 
possible to desensitise patients by the injection of non-specific protein 
substances. 

A method much in vogue at the present time is to withdraw 5 to 20 c.c. 
of blood from a vein of the patient and to inject either the whole blood or 
the serum from it into the gluteal muscles. Another method is to inject 
5 to 10 c.c. of sterile milk on several occasions, at 2 to 3 days’ interval, 
intramuscularly. Peptone is also used by some, and may be given either 
intravenously or intramuscularly. 


DERMATITIS FROM MECHANICAL IRRITANTS 

Acute dermatitis due to mechanical irritation is best seen in the redness 
and blisters found on the hands after rowing or on the seat after riding, in 
those unused to these exercises. The chronic form shows itself as a thicken- 
ing of the horny layer as seen in the callosities on the hands and feet. The 
form of dermatitis of mechanical origin, however, which requires special 
attention here is that produced by the fingers and finger-nails. 

J. SCRATCH EUCPTION 

Constant friction applied to a localised area produces changes in the skin 
of a characteristic type. The skin becomes thickened and los^ its elasticity ; 
the folds and lines are much exaggerated, and the angular areas of skin inter- 
vening become prominent and shiny, resembling the papules of lichen planus ; 
the colour may be the same as the normal skin, or red, but generally purplish, 
and sometimes the surface is finely scaly or warty. In old-standing cases 
much brown pigmentatiop may be present. This condition is spoken of as 
“ lichenificationy^ and is seen at its best in localised pruritus, already described 
on p. 1403. 

When general irritation is present the scratch lesions are more diffuse. 
The finger passing over the skin causes contraction of the arrectores pili 
muscles and the follicles are erected ; the next sweep of the finger-nail 
scrapes the top off the erected follicle and a spot of blood appears, which 
dries as a blood-stained crust. In bad cases, linear excoriations are produced, 
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consisting of a ime of blood-stained crusts. If sepsis supervenes, typical 
impetigo contagiosa lesions are produced, and these are particularly common 
in children ; in other cases “ eczematisation *’ occurs — that is, the inflamed 
papules group together to form a patch or patches, which may be dry and 
scaly or may weep. Patches of hcheniflcation may also be found mixed 
with other scratch lesions, while in the most severe cases, ecthymatous 
lesions, boils and linear ulcers may occur. 

2. CALLOSITIES AND COHNS 

These are localised overgrowths of the horny layer, the result of local 
mechanical irritation. A corn differs from a callosity in that the central 
portion shows a much greater degree of overgrowth than the periphery, and 
forms an inverted horny cone which presses on the sensitive dermis, producing 
much pain. A corn may develop from a callosity, but frequently arises 
independently. 

Symptoms . — Callosities are seen as a painless thickening of the horny 
layer over the ball of the foot and on the palms of the hands, in the latter 
situation especially in manual workers. They may also occur in other 
situations. 

Corns may be of two kinds — (1) the hard and (2) the soft. The former 
are painful, horny elevations, chiefly seen on the feet, and especially in people 
who wear badly fitting boots. The common sites are on the dorsal surface 
of the little toes and on the plantar surface of the great toe and over the 
head of the first metatarsal bone. If the surface layers are removed with 
a razor a central “ core,” often stained black or dark brown from hEemorrhage, 
will be seen. 

Soft corns are found on the lateral aspects of the toes in the interdigital 
spaces. They are usually lentil-sized raised swellings, covered with sodden 
epidermis, and intensely painful. Soft corns are invariably found associated 
with interdigital ringworm. 

Treatment. — Callosities require no treatment. The principal point 
in the treatment of corns is to remove injurious pressure ; this can be done 
firstly by fitting suitable boots, and secondly by taking pressure off the com 
by wearing a ring of spongiopiline around it. The surface horny layer should 
be pared down with a sharp knife or razor and 10 per cent, salicylic acid 
plaster applied or salicylic acid collodion painted on, the softened homy layer 
being removed daily. Soft corns are treated as for interdigital ringworm 
(see p. 1438). 


DERMATITIS ARTEFACTA 

This is the name given to self-inflicted lesions of the skin. These are 
usually found in hysterical individuals, who produce them in order to induce 
sympathy, or in persons who are endeavouring to exact compensation or 
to avoid some unpleasant duty. 

Symptoms. — The lesions are produced by various means, such as friction, 
the application of strong acids, or alkalis, or of blistering fluid, by heat or 
by the aid of some sharp instmment. All stages from simple erythema to 
actual destruction of the skin may occur. They may be single or multiple, 
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but are found on parts of the body easily accessible to the hands, and especi-* 
ally to the right hand (in left-handed people to the left hand). The lesions 
are very characteristic, especially those in which a liquid agent has been 
used. They have very sharp edges and the outline is angular, unlike that 
seen in any ordinary skin eruption ; and not infrequently irregular patches 
near the main lesions have the appearance of having been produced by a 
spilt hquid. In addition, it may be noted that in the case of the malingerer 
the artefact may simply consist of keeping open an already existing lesion. 

In hysterical cases anaesthesia of the palate has been frequently noted. 

Treatment. — For effective cure the patient must be kept under observa- 
tion, and caught in the act of producing the lesions. This may jmt a stop 
to further activities. Otherwise, occlusive dressing and mental treatment 
are required. 


DERMATITIS FROM BACTERIAL IRRITANTS 

Many different organisms are capable of producing dermatitis of external 
origin, and the eruptions produced are usually characteristic of the organism 
causing them. These will be described under the organisms concerned. 

1. PYOGENIC INFECTIONS 

It is not always possible on clinical examination to determine whether a 
given lesion is produced by the streptococcus or the staphylococcus. It 
used to be held that the superficial infective vesicular lesions were due to 
the streptococcus, while the loUicular pustular lesions were of staphylococcal 
origin. While this appears to be true for the latter, it is now recognised 
that certain vesicular lesions may be of staphylococcal origin. 

(a) Impetigo Contagiosa 

Symptoms. — This is an affection chiefly seen in children. It affects 
mainly the exposed parts, such as the face and hands. The initial lesion is 
a small pea-sized clear vesicle, which, owing to its superficial position between 
the homy and mucous layers, has an extremely thin wall and ruptures very 
easily. Before rupture, however, the fluid often becomes turbid, and if cultured 
in this condition contains both streptococci and staphylococci. If cultured, 
however, in the very early stages, pure growths of streptococci may usually 
be obtained. Once ruptured, fluid exudes freely from the base of the blister 
and dries as a crust. The crusts vary in thickness and character according 
to the amount of secondary infection, being thin and amber-coloured if 
little secondary infection is present, but thick and greenish if it is consider- 
able. Usually the lesions are numerous ; they are asymmetrical and 
obviously spread by local inoculation. 

When the lesions occur in folds, such as at the angles of the mouth or 
nose and behind the ears, a troublesome fissure is likely to form, and generally 
crusting is absent, the fissure being surrounded by a moist, sodden, red 
area. 

The disease is very contagious and children inoculate one another freely, 
any slight abrasion b^ng sufficient to allow the entrance of the infecting 
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organism. One particularly common cause is pediculosis capitis, and in this 
case the scalp is usually first afiected. In all cases of impetigo of the scalp 
or back of the neck, search should be made for pediculi. 

Occasionally the blisters do not rupture early, but spread centrifugally, 
flattening down in the centre as they progress, and leaving a ring-Hke bullous 
margin {impetigo circinata). In other cases a large number of bullous 
lesions appear very rapidly, with little or no crust formation (impetigo hullosa). 
Staphylococcus aureus can usually be grown in pure culture from cases of 
these types. 

Any of these varieties may occur in adults, but the crusted form has 
generally smaller crusts than in children. One of the most frequent areas 
to be aflected in adults is the beard region, and impetigo contagiosa is one of 
the forms of so-called “ barber’s rash.” 

Diagnosis. — This is usually easy. The presence of scattered crusts, 
with little or no surrounding erythema, and the occasional small, very thin- 
walled blister, and an asymmetrical distribution chiefly on the exposed 
parts, is unlike any other condition. 

Treatment. — In most cases the treatment is easy. The crusts should be 
removed by bathing in warm water, by fomentations or by warm olive-oil 
compresses, or in bad cases by starch poultices, and the raw surface covered 
with 2-5 per cent, ammoniated mercury ointment. In most cases it is 
advisable to incorporate the ammoniated mercury in Lassar’s paste and 
spread this on lint and tie it on. The acutely spreading bullous form is 
treated in the first instance by pricking the blisters and dressing with 
1 in 1000 acriflavine lotion. In very resistant cases, injections of mixed 
strepto- and staphylococcal vaccine have proved useful, but are rarely 
required. 

(6) Pemphigus Neonatorum 

Synonym. — Impetigo Neonatorum. 

This is a form of bullous impetigo seen in newly-bom infants and is 
characterised by the presence of varying-sized blisters on the skin. 

etiology and Pathology. — Pemphigus neonatorum has precisely the 
same cause as impetigo contagiosa, but produces its characteristic features 
on account of the ease with which the homy layer separates from the under- 
ling mucous layer in small infants. Infection is usually conveyed on the 
^gers of the mother or nurse. Pure cultures of Staphylococcus aureus can 
usually be obtained from the bullse in their early stages. 

Symptoms. — The eruption usually appears in the first few days of life. 
A clear blister appears, which rapidly increases in size, and others soon occur 
in the neighbourhood. There is little or no tendency to crust formation, 
though the blisters frequently rupture, the raw surface being protected 
by the loose blister wall which lies over it. Blisters vary in size from a pea 
up to a florin or larger, and in severe cases may be very numerous, covering 
practically the whole surface of the body. The lesions may commence 
on any part of the body, but are frequent about the napkin area. In the 
most severe forms the horny layer is so rapidly separated over large areas of 
the body that blister formation is not an obvious feature. This variety is 
known as derrmtitis exfoliativa infantum or “ Ritter’s disease,” and ends 
fatally in a large proportion of cases. 
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Diagnosis. — The pemphigoid syphilide must be distinguished from 
pemphigus neonatorum. In the former condition the eruption is sym- 
metrical) is chiefly found on the prominences of the buttocks, on the palms 
and soles ; other symptoms of syphilis are present, such as wasting, snuffles, 
fissures at the angles of the mouth, and other syphilitic skin eruptions. A 
Wassermann reaction will in doubtful cases settle the diagnosis. 

Prognosis. — Mild cases respond rapidly to treatment, but in the more 
rapidly spreading cases the prognosis is always grave. 

Treatment. — The bullae should be opened and their contents absorbed 
"with cotton-wool. Strips of lint soaked in 1 in ICKX) acriflavine lotion should 
be applied, and changed three times a day or more often if necessary. It is 
important that the blister edge should be removed by forceps, so that the 
lotion may act on the spreading edge of the lesions. The child should be 
well wrapped up to prevent loss of heat. 


( c ) Ecthyma 

In this condition local gangrene of the skin occurs and an ulcer, surrounded 
by a deep inflammatory zone and covered by a crust, is produced. The 
lesions are not always of pyogenic origin, but may be brought about in various 
ways ; but as they have some resemblance to impetigo contagiosa, it will be 
well to describe them here. , 

Etiology and Pathology. — The type seen in children is often of 
streptococcal origin and begins as an impetigo. Scratching or a debilitated 
conffltion of the patient allows of a more violent reaction, and necrosis 
occurs. The frequency with which ecthyma is associated with urticaria 
papulosa, scabies and pediculosis points to trauma as an eetiological factor. 
The large round adult type, referred to below, is nearly always preceded 
by a boil, which is a staphylococcal infection, while the linear type can be 
shown to be produced by violent scratching, to which is added secondary 
pus infection. 

Symptoms. — ^All varieties are most often seen on the legs and buttocks. 
The lesions are usually discrete and few in number, but there are exceptions. 
They have the appearance of impetigo contagiosa lesions, but there is a wide 
congested area aroimd the crusts, and these latter are not “ stuck on ** but 
firmly fixed. On removal an ulcer the size of the crust is found. This type 
is usually found in children. Another variety is seen in adults especially, 
in association with pediculosis vestimentorum, and was seen very frequently 
during the War of 1914-1918. Two types are seen : the large circular type, 
which has the characters of those mentioned above, but the individual lesions 
are larger, and the linear or gutter-shaped type, in which long ulcers, often 
2 or 3 inches in length and covered with a thick crust, are present. 

Diagnosis. — This has to be made from the ecthymatous syphilide, usually 
a late tertiary manifestation! In this condition there is a tendency to group' 
ing of the lesions, and they are of a more chronic type. Other syphilitic 
manifestations, a positive Wassermann reaction, and rapid response to 
anti-syphilitic remedies will settle the diagnosis. 

Treatment. — ^Local treatment is similar to that of impetigo contagiosa. 
The crusts should be removed by baths or starch poultices, and Lassar’s 
paste with 3 per cent, ammoniated mercury tied on. In the adult cases, alter 
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the Bepsis has been removed by 1 in 4000 perchloride of mercury or 1 in 1000 
acriflavine dressingB, Unna’s paste should be applied and changed every 2 
or 3 days until healing takes place. Where debility and malnutrition are 
present, suitable internal treatment must be resorted to, cod-liver oil and 
malt, and the preparations of iron, arsenic and the phosphates being most 
useful. 

{d) PlTYRIASlFOKM DERMATITIS 

Certain forms of circumscribed, dry, superficial dermatitis, with fine 
branny scales, are sometimes seen in association with impetigo contagiosa 
and appear to have the same origin. In fact, all stages between the two 
conditions can be traced. The name impetigo pityroides is sometimes applied 
to this type of case. In other cases dry scaly patches are found without any 
impetigo contagiosa lesions, and streptococci have been isolated from them. 
These cases are sometimes indistinguishable from the scaly patches which 
occur on the faces of children, and which are described in the section on 
Eczema (p. 1412), where it is suggested that moisture and soap play the 
chief part in their production. It would thus appear that the streptococcus 
may produce lesions clinically identical with those produced by these physical 
and chemical causes. It has been thought also that some forms of circum- 
scribed scaly dermatitis found about the neck and trunk, and also in the 
flexures of the limbs, and which have in the past been loosely grouped as 
seborrhoeic dermatitis, are probably of streptococcal origin, but further 
investigation is necessary in order to group them clearly. 

These lesions are often resistant to treatment. They are frequently 
associated with a good deal of itching, and are often followed by secondary 
changes due to friction, namely, “ hchenification ” and “ oczematisation. * 

Treatment. — The early cases somoetimes respond well to applications of 
dilute ammoniated mercury ointment ; others, however, do best on ac. 
saUcyl., grs. 15 ; liq. picis carbonis, min. 15 ; past, zinci ad 1 ounce. Once a 
condition of Hchenification is established, the treatment should be on the 
lines laid down for local pruritus (p. 1403). 


(e) Follicular Impetigo of Bockhart 

This is the name given to a superficial pustular eruption of staphylococcal 
origin seen in connection with the hair follicles. 

Symptoms. — The lesions consist of small beads of pus situated quite 
superficially at the mouths of the hair folHcles, each being surrounded by a 
narrow red zone. Generally the hair can be seen penetrating the centre of 
the pustule. There is no tendency for the lesions to run into one another, 
each remaining quite distinct. Usually groups of them occur in localised 
areas, but sometimes their distribution is very extensive, cases occurring in 
which almost every stout hair is surrounded by a pustule. The most frequent 
sites are the fronts of the thighs, the legs, the genitals and the backs of the 
forearms. A very troublesome variety is seen on the scalp of children be- 
tween the ages of 2 to 5, the infection being usually derived from a dischargi^ 
ear or nose. The whole scalp is affected, and the condition is combined with 
a superficial septic dermatitis which affects also the face, and often spreads 
to other part^, of the body. Ciliary blepharitis is a frequent complication. 
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This is the condition which was formerly described as pustular eczema. The 
majority of localised cases occur in conjunction with other forms of pyodermia ; 
they are seen in scabies and pediculosis, and also in people suffering from boils. 

Treatment. — The general health of the patient must be attended to, and 
all local foci of sepsis dealt with on surgical lines. A search for parasitic 
infestation must be made and appropriate measures adopted. In the local- 
ised cases, the pustules should be punctured, and 1 in 1000 acriflavine lotion 
applied ; if this proves too irritating, lead or calamine lotion should be used, 
the accumiilation of powder from the latter being bathed away daily with a 
weak alkaline lotion. Mercury lotions are better avoided, as they tend 
themselves to produce follicular pustulation. 

The more extensive cases are very resistant to treatment. Shaving the 
affected areas, followed by the application of mild antiseptic lotions or sedative 
lotions and alkaline baths, is sometimes effective. Staphylococcal vaccines 
should be tried in addition, and in some cases stannoxyl (an oxide of tin) and 
injections of colloaol manganese have given good results. In the pustular 
eczema of the scalp, the crusts should be removed with warm oil or starch 
poultices, and the lotions indicated above or acriflavine 1 in 1000 in lini- 
ment. calcis applied. At the same time nasal and ear discharges must be 
appropriately treated. These cases take a considerable time to cure, but the 
results repay the attention necessary. 

(/) Furuncle 

Boils or furuncles are deep-seated infections of the hair follicles with the 
Staphylococcus aureus. 

Etiology and Pathology. — The exciting cause of a boil appears to be 
the presence of virulent staphylococci in the hair follicles which occasion an 
intense reaction sufficient to cause local necrosis. This is the more liable 
to occur where the skin is thick, owing to the pressure exerted on the dense 
fibrous-tissue bundles and the consequent obstruction to the circulation. 
Scratching, which conveys the causative organism to the follicles and 
damages their orifices, predisposes to boils, as is seen by their frequent 
occurrence in parasitic affections. Lowering of tissue resistance, such as 
occurs in diabetes and in other conditions of lowered vitality, is also a pre- 
disposing cause. In other cases it is probable that a condition of allergy and 
hypersensitiveness to the staphylococcus is present, and this probably 
accounts for the constant recurrences which occur. 

Symptoms. — Boils may attack any part of the body where hair 
follicles are present, but are most commonly seen on the neck, back and 
buttocks, regions where the skin is thick and exposed to pressure and friction. 
The lesions are usually single or few in number, but they tend to recur with 
great persistence, and recurrences may continue for a long period. The 
patients attacked are often in a low state of health. Boils are particularly 
liable to occur in diabetics, and the urine of patients should always be ex- 
amined for sugar. A boil commences as a deep, tender infiltration, which 
rapidly increases in size so as to form a painful red swelling, np to an inch 
in diameter, which projects above the surface of the skin. Later, a small 
pustule appears in the centre of the swelling and this eventually bursts, 
exuding a small quantity of pus, which relieves the pain. Later still, a small 
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slough separates from the centre of the swelling, and when this has come away 
the boil heals, leaving a pitted scar. Borne boils, however, subside without 
bursting. Sometimes the earliest lesion is a superficial pustule, which is 
followed by the rapid formation of an inflammatory zone. Later, infiltra- 
tion of the deeper tissues follows, and a slough forms and is discharged, as in 
the first-mentioned type. 

Treatment. — The general condition of the patient must first be dealt 
with on general lines. Certain internal remedies, such as Vitamin A, yeast 
and calcium sulphide, have occasionally proved of value. Vaccines and 
toxoid of Staphylococcus aureus produce results in some cases, but cannot be 
looked on as a specific. Injection of collosol manganese, or injection of 
manganese but 5 rrate, suggested by McDonagh, beginning with 0-5 c.c. and 
repeated twice a week, in slightly increasing doses, for 3 to 4 injections, pro- 
duces dramatic results in certain cases ; others, however, are completely 
resistant. Staiinoxyl, given by the mouth 2 to 3 tablets t.d.s., has also been 
claimed to produce excellent results. 

Local measures are of great importance. Before the boils have ruptured, 
appheations of kaolin poultice (antiphlogistine) are helpful in relieving pain 
and causing absorption of the exudate. Short-wave diathermy and small 
doses of X-rays may also produce a similar result. After rupture, dressings 
of 1 in 4000 perchloride of mercury, or pasta magnesii sulphatis (B.P.C.) 
are indicated. Boric acid fomentations should be avoided, as they spread 
the infection. Early or deep incision into boils is better avoided as it tends 
to spread the infection. 


(g) Carbuncle 

A carbuncle is a boil or group of boils in which the subcutaneous tissue 
has become involved in the infective and necrotic process. 

Symptoms. — Usually only a single lesion is present. It may at the 
commencement appear like an ordinary boil, but the spread is rapid, and 
soon a large, red, indurated, painful area is produced. The lesion may 
attain a diameter of many Inches. After a few days numerous points of 
pus appear on the surface of the swelling, and these burst and exude pus. 
The bridges of tissue between these openings may subsequently break down 
and reveal a large slough, which may take several weeks to separate if not 
removed by surgical means. Fever and other constitutional symptoms are 
generally present. 

Treatment. — The general treatment is the same as for boils. Local 
surgical treatment may be required, and consists either of complete excision 
of the carbuncle, with the surrounding inflammatory tissue, or of making a 
crucial incision and removing the slough, the open wound being packed with 
bismuth-iodoform-paraffin paste or an appropriate antiseptic dressing. 


(h) Sycosis Barbas 

This is a staphylococcal infection of the hair follicles of the beard region, 
and is one of the three forms of “ barber^s rash,** the other two being im- 
petigo contagiosa of the beard region and ringworm of the beard. 
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i£tiology and Pathology. — The disease is produced by inoculation of 
staphylococci into the hair follicles in the beard area, either primarily or as 
a secondary infection to an impetigo contagiosa. Many cases doubtless 
start from infection conveyed in the barber’s shop, but a considerable 
number also occur in patients who shave themselves. Scratches from the 
razor subsequently inoculated by the patient’s finger are probably as common 
as direct infection from a barber’s brush or razor. 

Symptoms. — The disease usually begins at one spot in the beard or 
moustache area by the formation of pustules around the hairs. These 
pustules tend to occur in groups, and become surrounded by an inflammatory 
zone. As the deeper parts of the follicles become infected, nodules form and 
the whole afEected area becomes swollen and oedematous. Pus discharging 
from the ruptured pustules dries and forms crusts. Subsequently some of 
the hairs loosen and can be pulled out without pain. Each hair on removal 
is seen to be surrounded by a swollen and transparent root-sheath, and often 
a bead of pus escapes from the follicle. The disease is progressive, and 
eventually the whole beard and moustache area, and not infrequently the 
eyebrows and eyelashes, may be attacked. It tends to become chronic, 
and in old-standing cases a large number of the hairs are lost, leaving a 
smooth, red, atrophied patch, not unlike lupus vulgaris, to which the 
name lupoid sycosis has been given. The presence of some follicular pustules 
and the absence of lupus nodules are, however, sufficient to separate thei;wo 
conditions. 

Diagnosis. — In addition to the diagnosis from lupus vulgaris just 
mentioned, sycosis has to be differentiated from impetigo contagiosa, and 
from ringworm. From the former the diagnosis is made by the involve- 
ment of the deeper structures of the skin and the presence of pus in the hair 
follicles ; from ringworm by the absence of fungus in the scales and hairs 
(see Tinea barbae, p. 1436). 

Treatment. — The acute cases should be treated much in the same 
way as other acute inflammations of the skin, without any attempt being 
made directly to attack the organism responsible for the disease. Frequent 
bathing in warm water or oil should be used to remove crusts, or boric-starch 
poultices may be used. Lead lotion, or 1 in 1000 acriflavine lotion, should 
be applied on lint and changed frequently. When the acute stage has 
subsided the parts should be kept clipped short with scissors. Hairs from 
infected follicles should be epilated and the skin dabbed with 5 per cent, 
ichthammol m calamine lotion or 1 in 4000 perchloride of mercury. As an 
adjunct staphylococcus vaccines or toxoid may be given. The local applica- 
tion of a vaccine has sometimes proved useful. In some cases excellent 
results have been obtained by the use of “ quinolor ” ointment (Squibb). 
Epilation by X-rays has been recommended, but the results are not very 
satisfactory, recurrence beipg frequent. Small doses of X-rays are, however, 
helpful. 


2. ANTHRAX INFECTIONS 

These lesions, which resemble in some respects those produced by the 
staphylococcus, are dealt with elsewhere (p. 67). 
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3. DIPHTHERU INFECTIONS 

The lesions produced by the diphtheria bacillus are rare, but are seen 
sufficiently often to require notice. Diphtheritic infection of wounds is a 
well-known condition, but does not need to be considered here. In children 
suffering from diphtheria, gangrenous patches occasionally develop, chiefly 
on the trunk, from which cultures of the organism may be obtained, but the 
organism may also attack the skin of otherwise healthy persons. 

Symptoms. — A single lesion usually occurs, but there may be more 
than one. It begins as a clear blister, like an impetigo vesicle, and ruptures 
very easily ; on about the second day a considerable red zone is present 
around the original lesion, and a central slough has formed, comparable to 
a small burn. This condition persists for some time, if not treated, and 
eventually the slough separates and the spot heals. Constitutional symptoms 
may be present. The writer has recently seen a case of paronychia from 
which a pure culture of the Klebs-Loeffier bacillus was obtained. 

Treatment. — Prompt injection of diphtheria antitoxin, with the applica- 
tion of a local antiseptic dressing, is all that is required. 


4. INFECTIONS BY THE SEBORRHCEIC ORGANISMS 

Three organisms are commonly found in cases of seborrhoeic dermatitis, 
but the part each plays is not yet conclusively proved, so that it will be 
convenient to group the seborrhoeic conditions under one heading. The 
organisms found are the acne hacilluSj the bottle bacillus (pityrosporon of 
Malassez), and the Staphylococcus epidermidis alhus. The ^t named is a 
small bacillus which is found chiefly after puberty and is present in very 
large numbers in the comedo of acne vulgaris. The bottle bacillus is a 
yeast-like organism which buds and often shows itself as a flask-shaped 
body, and is found most plentifully in seborrhoeic dermatitis of the scalp. 
The white skin staphylococcus is found pretty universally over the skin. 

(a) Sebobbhceic Dermatitis 

Under this term we include a chronic scaly condition of the scalp, formerly 
called seborrhoea sicca, and also certain eczematous ” lesions of the face, 
chest and back, and occasionally on other parts of the body, which are 
characterised by the presence of more or less circumscribed reddish patches 
covered by greasy scales. 

.etiology and Pathology. — The histological changes in the skin are those 
of a chronic superflcial dermatitis. The three organisms mentioned above 
are met with in the scales in all adult cases, but the origin and spread of both 
seborrhoeic dermatitis of the scalp and the figurate type on the body suggest 
that the views of Sabouraud and Whitfield, that the bottle bacillus is the 
chief aetiological factor, are correct. Further, the ease with which most 
lesions clear up under treatment by sulphur supports these views. There 
is no doubt that an underlying seborrhoea is the main factor in causing the 
activity of these organisms. 

S^mptpms—Seborrhoeic dermatitis of the scalp is the well-kn^wa 
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“ scurfy head,” and is an extremely common affection, most individuals 
having it to a greater or less degree. It probably begins in early infancy, 
and is sometimes seen as a ringed lesion on the scalp of young infants. These 
lesions have been shown by Whitfield to contain the bottle bacillus in large 
numbers. These rings may disappear spontaneously, but the infection, 
which has presumably been conveyed from the mother or nurse, persists 
and lights up again later in life in certain individuals, especially in those 
prone to seborrhoea (see p. 1400). In the adult the affection consists of a 
diffuse branny scaling on the scalp, usually unassociated with any obvious 
inflammation of the skin. On close examination the scales are seen to be 
formed around the hairs, indicating that the inflammation is perifollicular. 
Varying degrees of scaliness are met with ; in some cases it is scarcely per- 
ceptible, in otheiB it consists of thick, greasy masses. Symptoms are gener- 
ally absent, but occasionally a good deal of irritation is present, which leads 
to scratching, and small crusted lesions are then found ajnong the scales. 
Sometimes a more acute inflammation supervenes, and the scalp becomes 
red and hot, and an exudate of fluid may occur, producing crusting. In 
these cases the inflammation usually extends for a centimetre or so beyond 
the hairy margin. The persistence of scaly scborrhooic dermatitis is con- 
sidered by some to be an {etiological factor in producing that form of baldness 
known as alopecia prematura, which is characterised by the recession of 
the hair from the forehead and baldness on the crown of the head. •It is 
probable, however, that other factors, such as heredity, also play a part 
in this condition. 

The face may also be affected, especially the eyebrows, forehead, naso- 
labial folds, beard and mastoid regions. Here the lesions are dry, reddish 
or pale patches, surmounted by greasy scales or crusts. On close examina- 
tion it can usually be seen that the lesions are follicular in origin and that 
the patches arc formed by the aggregation of these follicular papules. The 
ears may be affected, especially the retroaiiricular sulcus and the concha, 
and some forms of blepharitis appear to have a seborrhoeic origin. The 
lesions on the face are very liable to become infected with pus organisms 
and become thickly crusted. An intractable scaly inflammation of the lips, 
cheiUtis exfoliativa, is also considered to be of seborrhoeic origin. 

On the chest and hack ringed or figurate lesions are frequently seen, but 
here follicular papules may occur. The centre of the sternum and the 
interscapular area are the common sites. Occasionally patches occur among 
the pubic hairs. 

Some authorities include under this heading cases in which circumscribed 
pinkish or red circular or oval patches, covered by fine branny scales, occur 
on the trunk and limbs. They are resistant to treatment, especially to the 
remedies useful in seborrhoeic dermatitis, and there is some evidence that 
they are forms of streptoooccal dermatitis. This type is prone to attack the 
flexures of the limbs, chiefly the axillae and groins, as are other streptococcal 
infections. 

Diagnosis. — All cases of scurfy bead in children should be considered to 
be ringworm until careful examination has excluded this cause. The presence 
of stumps and the demonstration of the fungus will settle the diagnosis. In 
body ringworm the distribution is irregular, the lesions arc sharply circular, 
and the scaling is not greasy. Fungus can be found in the scales. 
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Impetigo contagiosa of the small crusted type has a close resemblance to 
seborrhoeic dermatitis, especially on the face. The presence of some definite 
impetigo vesicles and crusts, and the history of its unilateral spread, may help 
to clear up the diagnosis. 

Pityriasis versicolor occurs in the same regions as the body form of 
seborrhoeic dermatitis, but it has a fawn colour and no infiammatory 
reaction, and the fungus can be found in the, scales. Pityriasis rosea can 
be distinguished by the presence of oval lesions with a collarette of scales 
within the edge of the lesion, by its acute onset and by its symmetrical 
distribution. 

Prognosis. — The figuratc variety on the trunk can always be kept under 
liy appropriate treatment, but frequently recurs. The face is more resistant 
to treatment, and when much septic infection has taken place may take a 
long time to cure. On the scalp constant treatment is necessary, and a 
permanent cure can scarcely be hoped for, as the organisms invade the follicles. 
With proper hygiene and appropriate treatment, however, the condition can 
be kept quiescent. 

Treatment. — Scalp . — Frequent washing is necessary to remove the scales 
and accumulated dirt. Unless there is any acute inflammation present, men 
should wash the scalp two or three times a week or even daily with sp. sapon. 
kalin. (B.P.C.), or ext. quillaiae liq. (B.P.C.) ; sulphur or tar soap may be used. 
In women the washing should be done once a week. After drying, in severe 
non-inflammatory cases, an ointment containing 3 per cent, each of ac. 
salicylic, and precipitated sulphur in a basis of gr. 120 soft paraffin and 
gr. 360 cocoa-nut oil should be rubbed into the scalp. Resorcinol, thymol, 
anthrasol, thiol or ammoniated mercury 3 per cent, may be used as alterna- 
tives or in various combinations. In i>he milder cases lotions are preferable. 
Resorcinol or chloral hydrate min. 60, sp. vin. rect. 11. oz. 1, aquam ad 
11. oz. 8, is a useful lotion. Resorcinol should not be used iu fair or white- 
haired patients owing to its staining properties. In the acutely inflamed 
cases, washing with soap should be avoided, though crusts may be bathed 
away with warm water. After removal of the crusts, ichthammol gr. 30 in 
J 11. oz. of lin. calois should be applied, the hair being cut short if necessary. 

On the face, sulphur and salicylic acid ointment may be used in the chronic 
cases ; if, however, sepsis is present the crusts must be removed and calamine 
or ichthammol liniment applied. 

On the body, sulphur and salicylic acid ointment is usually all that is 
required. 


(6) Acne Vulgaris 

This condition is characterised by the presence of greasy plugs, known as 
comedones, in the pilo-sebaceous follicles — particularly those on the face, 
shoulders, chest and back — often associated with perifollicular inflammation. 
It is an extremely common affection in its milder forms and by no means 
rare in its severest types. 

etiology and Pathology. — The disease occurs chiefly in individuals 
between 15 and 25 years of age, and is seen in both sexes. There can be 
no doubt that it is dependent on the development of the sebaceous glands 
which occurs at puberty, and that there is, in addition, an individual pre- 
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disposition, probably inborn, to develop the affection. The affected indi- 
viduals suffer from seborrhcBa. 

If a comedo is examined it is found to consist of epithelial cells, sebaceous 
material, and the three organisms which are associated with seborrhceic in- 
flammations and, in addition, a small acarus, the demodex folliculorum, is 
sometimes found. In the greater mass of the comedo, the acne bacillus 
occurs almost pure, the other organisms being found chiefly near the mouth 
of the follicle. Accumulated evidence seems to show that the acne bacillus 
is the chief exciting cause of the comedo, but that secondary suppuration 
may be due to the activity of staphylococci, though this has been denied 
by Sabouraud. The bottle bacillus and the demodex appear to play no 
active part in the production of the disease. The excessive oily secretion 
of the skin, with the patulousness of the follicles which accompanies this 
condition (the so-called ‘‘ kcrose ” of Darier), offers a field for the activities 
of the acne bacillus, which flourishes in the sebaceous secretion. The actual 
comedo is formed by exfoliated epithelial cells — ^produced by an inflammatory 
hyperkeratosis of the follicle — mixed with sebum. 

Symptoms. — The earliest lesions are the comedones or “ blackheads.” 
These are small, black spots which are seen filling the dilated orifices of the 
pilo-sebaceous follicles, most frequently on the face, but also in the other 
sites mentioned above. If pressure is exerted on a follicle, a cocoon-like 
plug can be squeezed out, which is of a cream colour, except for the portion 
which fills the mouth of the follicle, where it is black. Isolated comeddnes 
are extremely common, but when large numbers of them occur the term 
acne punctata is applied to the condition. Frequently, however, the presence 
of these follicular plugs predisposes to an acute perifollicular inflammation, 
and the comedo becomes surrounded by a red zone ; later, a small pustule 
may occur in the centre. This lesion is generally painful. When these 
inflammatory lesions predominate, we speak of the case as one of acne papulosa^ 
or pustulosa ; but it must be noted that all varieties tend to be present together. 
In some cases the inflammation does not start superficially around the 
follicular orifice, but deeper, in the region of the sebaceous gland. Here we 
find first a deep-seated lentil- or pea-sized nodule, often painful, which 
gradually increases in size, reddening the skin as it pushes upwards, and 
then sometimes bursts at once and discharges a small quantity of turbid 
yellow fluid with the remains of the comedo ; or it may attain the size of a 
filbert, and present signs very similar to those of a sebaceous cyst. Sometimes 
the nodules disappear without rupturing. This type is usually spoken of 
as acne nodularis, and is particularly liable to appear on the ba^. It is the 
most persistent type, and often leads to much keloidal scarring. 

Diagnosis. — Eosacea, especially the acneiform type, when it occurs in 
young people, may sometimes be mistaken for acne vulgaris, and indeed 
the two conditions may occur together. In rosacea, vascular congestion is 
the prominent symptom ; ^the lesions are generally localised to the centre 
of the forehead, the nose and central portion of the cheeks and the chin — 
they are painless and the comedo is absent. 

Acneiform lesions produced by the internal administration of bromides 
and iodides may simply be an exaggeration of a pre-existing acne vulgaris ; 
but if not, the lesions tend to be more grouped and to produce tumour-like 
swellingB. Other eruptions characteristic of these drugs may also be present. 
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The acne produced by the irritation of tar and paraihn ia usually localised 
to the forearms and lower limbs. 

Prognosis. — The condition tends to die out between the ages of 20 to 
30 ; but the nodular type may often continue till a considerably greater age. 
Though improvement is sometimes slow, treatment materially hastens a 
cure. Bad scarring is sometimes left in severe cases. 

Treatment. — As the causative organism is situated deeply in the follicle, 
it cannot be reached by the ordinary anti-parasitic remedies. Treatment 
must, therefore, be directed to emptying the follicles. In the mildest cases 
this is best done by frequent washing with soap and hot water. This is 
followed by gentle squeezing massage over the affected areas in order to 
empty the grease from the follicles. Comedones should also be squeezed out, 
preferably with a comedo extractor. After this a mild sulphur preparation, 
such as calamine lotion containing 2 per cent, or 3 per cent, of potass, 
sulpliurata or sublimed sulphur should be dabbed on, or if this dries the 
skin too much 3 per cent, precipitated sulphur in ung. aquosum may be used. 
Ointments, however, should be avoided as far as possible, as they tend to 
block up the follicles. This treatment must be persisted in for a considerable 
j)eriod. More drastic treatment consists in exfoliating the skin with a 
resorcinol paste or with the mercury-vapour lamp. 

Vaccines have not given very satisfactory results, though staphylococcal 
or mixed acne and staphylococcal vaccines have been of some value in the 
pustular cases. 

Very satisfactory results have been effected by means of X-rays. It 
must be remembered, however, that atrophy and telangiectases sometimes 
occur many years after treatment. It should therefore be reserved for the 
more resistant cases and especially those which are tending to develop scars, 
and should only be given by those who have special experience. 

In addition to local treatment the patient’s general health must be 
attended to, constipation rectified, and such conditions as dyspepsia, anaemia 
and menstrual disturbances treated. A low carbohydrate diet should be 
advised. 

(c) Acne Varioliformis 

Synonym. — Acne Necrotica. 

An inflammatory condition of the hair follicles, accompanied by local 
necrosis, and leaving pitted scars resembling those seen in variola. 

iEtiology and Pathology. — The disease is seen chiefly in middle-aged 
persona of both sexes. It is believed to be of bacterial origin, and is 
attributed by Sabouraud to the acne bacillus. It occurs in seborrhoeic 
individuals. 

Symptoms. — The affection occurs chiefly on the scalp and forehead, but 
is occasionally seen on the face, neck, chest and back. The lesions usually 
come out a few at a time, and the attacks may persist for long periods ; but 
there are generally intervals of complete freedom. Often change of residence 
has the effect of stopping or determining an attack. 

The lesions at the commencement are pinhead-sized vesicles situated 
at the mouth of the hair follicles. These increase in size to that of a lentil 
or pea. The vesicles rapidly dry up without bursting, and scabs are formed. 
These are seen to be depressed below the surrounding skin. When the 
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scabs fall off after a week or so a small punched-out scar remains. The 
onset is usually accompanied by a good deal of itching or burning. 

Diagnosis. — The condition has to be distinguished from the scattered 
crusts which occur in seborrhceic dermatitis of the scalp as a result of scratch- 
ing. The diagnosis can be made by the pre-existing vesicular lesions in the 
case of acne varioliformis, and by the scarring left. 

Treatment. — These oases are often resistant to treatment. The general 
health should be attended to, and often change of air is very beneficial. Local 
anti’Seborrhceic remedies should bo applied, such as salicylic acid and sulphur 
ointment (3 per cent.), ammoniated mercury ointment (10 per cent.), or 
lotions of potass, sulphurat. and zinc sulphate. 

{d) Acne Keloid 

A hypertrophic inflammatory condition occurring on the back of the neck 
just below the hair margin. 

Etiology and Pathology. — The disease occurs in young adult males. 
Very little is known of the cause. It occurs at a point where the collar 
rubs the back of the neck, and friction appears to play a part in its production. 
The condition has been studied closely by Adamson, who can find no evidence 
of previous comedo formation. Though he considers that it is produced by 
a combination of trauma and bacterial infection, he does not consider that 
the acne bacillus or the Staphylococcus pyogenes plays any part in its forma- 
tion. 

Symptoms. — ^The condition commences with small Arm nodules, which 
gradually increase in size and eventually merge into one continuous mass, 
closely simulating a keloid. 

Treatment. — Adamson recommends X-rays as the only satisfactory 
method of treatment. 


DERMATITIS DUE TO FUNGI 
1. RINGWORM 

.£tiology and Pathology. — Tinea or ringworm is the name given to 
certain i nflam matory affecti ons of the skin produced by the growth in it 
of certain of the hyphomycetes or moulds. These fungi grow for the most 
part in the horny layer of the epidermis or its appendages, the- hairs or nails, 
and by their growth produce an inflammatory reaction. The fungi which a e 
commonly seen in this country belong to three genera — ^the microsporon, 
the inchophyton and the epidermophytony the latter of which is characterised 
clinically by not attacking the hairs. To these must be added a fourth, 
which, though of the sama family, is not usually included under the term 
** ringworm,” namely /aws, the fungus of which belongs to the genuB Achorion. 
The fungus of ringworm is transmitted to man either from another human 
being or from certain animals, some fungi being only foimd iii man. The 
types which are common in one country are not necessarily so in another, 
and in tropical zones a very large variety occur which are not considered here, 
but are dealt with fully in works on tropical medicine. The microsporon. 
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or email spored ringworm, attacks almost entirely children under the age 
of about 16, while the epidermophyton is not frequently seen in young children. 
The trichophyton, however, attacks children and adults indiscriminately. 
The genera can usually be distinguished without difficulty from one another 
both clinically and by examining the hair or scales under the microscope 
in liq. potassas. The different species can, however, only be distinguished 
by their cultural characteristics . The same ringworm fungus grows differently 
on different media, and in order to compare cultures the fungus is by tacit 
agreement grown on what is known as Sabouraud’s “ proof medium,” for 
the reason that this observer has collected and illustrated in his book, Les 
Teignes, a very large number of the known ringworm fungi. The common 
nomohclature of the fungi is that adopted in this work. 

Ringworm is found on the scalp, where it almost universally travels 
along the hairs into the hair follicles, on the beard region, where the hairs 
are often but not always affected, or on the glabrous skin, where it usually 
remains confined to the surface horny layer. The nails are also sometimes 
attacked. 


( a ) Ringworm op the Scalp 

.Etiology and Pathology. — Ringworm of the scalp, tinea tonsurans, is 
essentially a disease of childhood, the adult scalp being so rarely attacked as 
to be considered a curiosity. In this country about 90 per cent, of cases of 
scalp ringworm are produced by the microsporon fungus, the large majority 
of these being produced by a human species, Microsporon audouini, the rest 
(not more than about 5 per cent.) by the microspora of the cat, dog and 
sometimes other animals. Another 10 per cent, or so of cases are due to 
trichophyton fungi of which there are several species. The microsporon 
fungus first attacks the horny layer on the surface of the scalp ; it reaches 
the hair shaft at the mouth of the follicle and grows down on and beneath 
the cuticle of the hair, destroying the cuticle and fibrillating the hair, and 
finally terminates in a fringe of mycelial processes just above the expansion 
of the bulb of the hair. The mycelial processes on the surface of the hair 
give off small round spores, which are packed so closely together that, when 
examined in liq. potassse under a J-inch objective, they are seen to form a 
thick mosaic sheath round the hair. As a result of the damage produced, 
the hairs first lose their elasticity and then fracture. This fracture usually 
takes place about ^-inch above the mouth of the follicle. 

Symptoms . — Microsporon ringworm . — In the bulk of cases the disease 
begins with a small circular scaly patch on the scalp. Very soon the hair on 
the patch is noticed to be thinning. Several patches may appear simultane- 
ously. On close examination with a lens, these circular patches are found 
to be covered with fine, branny scales of a greyish colour, the follicles are 
prominent, giving the patches a nutmeg-grater-like appearance, and numerous 
broken hairs are seen. At the edge some hairs may be found unbroken 
but bent at sharp angles, as though a sort of greens tick fracture had occurred. 
These hairs and the stumps are often covered with a whitish powder, which 
is the spore sheath referred to above. 

On pulling one of the stumps with forceps the former will come away, 
but usually breaks off above the hair bulb, leaving the latter behind ; a great 
deal of perseverance is necessary to remove the stump intact. The hair 
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thus removed and examined in liq. potass, has the appearances mentioned 
above, and in addition the fibrillation of the hair will be noted, especially the 
irregular fracture of the distal end. In old-standing cases the regular circular 
outline of the patches may be lost, the whole scalp having a moth-eaten 
appearance, and stumps being scattered irregularly over large areas. The 
microsporon ringworms contracted from animals have similar appearances. 

Endotlirix ringworm . — The fungus of this type is not contracted from 
animals. The clinical appearances may be similar to microsporon ringworm, 
but two other types are seen. In some cases no patches are present, but a 
general thick scurfiness of the scalp occurs. On very careful search with a 
lens isolated stumps may be found scattered all over the scalp. In other 
cases sharply defined bald patches occur, which on inspection show no 
stumps, but every follicular opening is filled with a small black spot. By 
the careful use of pointed epilation forceps, such as those devised by Whit- 
field, one or more of these spots may be removed, and on examination the 
fungus can be demonstrated. This type is called black-dot ringworm^ and 
has to be distinguished from alopecia areata. 

When the stumps from an endothrix ringworm are examined in liq. 
potass, under the microscope the spore sheath is found to be absent, the 
fungus being entirely inside the hair and the cuticle intact. The fungus 
itself consists of longitudinally running mycelial filaments, which are divided 
up into small square, round or oval segments, the whole having a ladder- or 
chain-like appearance. 

Ectothrix ringworm . — The fungus which produces this type is of animal 
origin, and generally produces a much more inflammatory type of lesion than 
the other varieties. In the majority of cases suppuration occurs, the fungus 
itself being responsible for pus formation. These suppurating ringworms 
are spoken of as kerion celsi. The affected area is much swollen and red, and 
often raised considerably from the surrounding skin. The swelling is boggy 
to the touch, and often gives the sensation of fluctuation, which to the un- 
initiated suggests abscess formation. On the surface pus is seen to exude 
from numerous follicular openings, but broken hairs are also seen. These 
if examined in liq. potass, show fungus, both within and without the hair ; 
the cuticle is destroyed and the mycelium has similar characters to 
the endothrix fungus, the spores being arranged in chains and not packed 
together, as in the microsporon type. 

Diagnosis. — This is usually simple, the presence of the stumps containing 
fungus being diagnostic. In cases where stumps are few in number, great 
help can be obtained by examining the child’s scalp under a mercury-vapour 
lamp, screened by what is known as “ Wood’s glass.” In microsporon ring- 
worm the affected stumps fluoresce brilliantly and can be readily seen. This 
method is particularly valuable in determining whether a case is cured after 
treatment. Fluorescence does not occur in endothrix ringworm. From favus 
the diapiosis is made by the presence of yellow favus cups. From seborrhoeic 
dermatitis the diagnosis should not be diflflcult if it is always remembered that 
a scurfy head in a child must always be considered to be ringworm until this 
has been excluded. Grreat care has, however, to be taken to make a thorough 
search for stumps in the endothrix cases. In alopecia areata a smooth, 
shiny centre with, perhaps, a row of scattered stumps at the periphery of the 
patch is found. These stumps, however, are club-shaped, are very thin 
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as they enter the scalp, and when pulled out always come away with a 
shrunken bulb attached. No fungus can be seen on microscopic examination. 

Treatment, — The cardinal fact to remember in the treatment of scalp 
ringworm is that up to the present no means has been discovered of killing 
the fungus in the hair follicles. It is, therefore, necessary to epilate the hairs 
in order to obtain a cure. This can be done by three methods : by X-rays ; 
by producing sufficient inflammation in the affected areas to make the hairs 
fall out ; or by the administration of thallium acetate internally. This second 
method is the way Nature cures some cases. In kerion the suppuration is 
sufficient to loosen the hairs, and all that is necessary is to assist this process 
by hot fomentations and epilation with forceps. In the ordinary micro- 
sporon type, however, the production of the necessary inflammatory reaction 
is not so easy. Various irritants have been used — the most satisfactory of 
which is croton oil. The application of this, however, requires great care, 
and is not suitable for ordinary out-patient practice. Probably the best 
application available at present is an ointment of equal parts of common salt 
and soft paraffin. The scalp is shaved and washed daily with soap and 
water, the healthy portion then smeared with a weak mercurial ointment, 
such as 2-5 per cent, white precipitate ointment, and the salt ointment 
rubbed vigorously into the ringworm patches. After a time the patches 
inflame, and the hairs loosen and fall out. Cure by this method in fairly 
localised cases takes 2 or 3 months if the treatment is vigorously and con- 
scientiously carried out ; otherwise it may take 12 or 18 months to effect a 
cure. X-ray treatment is generally preferable. The method used is that 
devised by Adamson and Kienbock, and consists in treating the scalp from 
five different points with an epilation dose, the points being so arranged that 
the whole scalp is uniformly irradiated. A modified four-area method intro- 
duced by Schreuss is gradually becoming more popular. This should cause 
all the hair to fall out in 3 weeks, and a complete cure should take place. 

It has recently been shown, chiefly owing to the work of Buschke and his 
associates, that, if thallium acetate in a single dose of 8 mgrms. per kilo body 
weight be administered orally, the scalp hair will fall out after about 18 days, 
leaving the eyebrows and eyelashes unaffected. This method has now been 
used in a large number of cases of ringworm, and gives satisfactory results. 
Jt does, however, often produce well-marked toxic symptoms, chiefly severe 
joint pains and gastro-intostinal disturbance, and some fatal cases have been 
reported as a result of accidental overdosage. Its final beneficial results are 
probably not equal to those of X-rays. It should only be given to children 
who ate perfectly healthy. 

( h ) Ringwobm of the Beard 

Symptoms. — Ringworm of the beard, tinea barbee, occurs in two types : 
(1) the superficial, scaly type, and (2) the suppurative type. The former 
begins as a small scurfy patch, which spreads slowly in ring fashion and 
resembles the scaly type on the scalp. The hairs are usually attacked, and 
if removed fungus can be demonstrated in them and also in the scales The 
fungus is usually of the endothrix type, and as such is transmitted from 
man to man. It is not infrequently caught in the barber’s shop, and is one 
of the three forms of “ barber’s rash,” 
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The suppurative type produces an irregular lumpy swelling of the affected 
part. The “ lumps ” are soft and boggy to the feel, and pus may be seen 
eluding from various follicular openings ; the case bears a close resemblance 
to kerion celsi, but has not the same sharp circular edge, being more irregularly 
distributed. The hairs are attacked by the fungus, which in this case is 
generally of the ectothrix type, and is usually transmitted from animals, being 
frequent among grooms and cattlemen. 

Diagnosis. — 'The scaly variety must be distinguished from seborrhoeic 
dermatitis and the pityriasform type of streptococcal infection. This is easily 
done by the presence of fungus in the hairs and scales of ringworm. 

The suppurative type may be confused with the staphylococcal sycosis ; 
but the latter never forms the tumour-like masses which arc seen in ringworjn, 
while again the presence of fungus will settle the diagnosis. 

Treatment. — The same principles apply as in scalp ringworm. For the 
scaly t 5 ^e X-rays form the most certain form of treatment. Alternatively 
3 per cent, salicylic and 5 per cent, benzoic acid ointment should be rubbed in 
daily and the hairs epilated, a few at a time, with forceps. The hair should be 
kept out short. 

With the suppurative variety hot fomentations and epilation with forceps 
should be used. 


(c) Ringworm of the Glabrous Skin 

This can be divided into four typos. (1) Tinea drdimia^ the small ring- 
and disk- like patches seen about the face, neck, body landTimbs ; (2) lineal 
cruris, eczema marginatum or dhohie itch, seen chiefly as sheet-like patches in 
the inner side of the thighs, and on the perineum and scrotum ; (3) the 
eczematoid ringworms of the hands and feet ; and (4) the 'pustulm body 
ringworms. 

Symptoms. — 1. Tinea drdnala. — This condition may occur by itself or 
in combination with scalp ringworm. In the latter condition it usually 
occurs on the neck or face. In the microsporon cases of human origin the 
lesions take the form of small disks, usually not larger than a threepenny bit, 
which show little tendency to grow, and no tendency to clear in the centre 
or to form rings. The patches are of a pale pink colour, and are covered with 
branny scales, in which mycelial filaments can be demonstrated by examining 
them under a ^-inch objective in liq. potassai. The other varieties of micro- 
sporon and the endothrix trichophytons show a much greater tendency to 
form rings and to attain a larger size. In these oases the earliest spots are 
similar to those described above, but as they spread the centre loses its 
scaliness, becomes a paler colour, and eventually the skin resumes its normal 
character. The spreading edge presents the same branny scaling, and often 
small pinhead-sized vesicles and pustules. As before, mycelial filaments 
can be demonstrated in the scales. Itching is often present to a greater or 
less degree. In rare cases tfiese rings are very numerous, and concentric rings 
may form. This is well seen in some tropical varieties, such as tinea imhricata, 
where the whole body is covered with concentric ring-formations. 

2. Tinea cruris. — This condition, also known as dhohie itch, is produced by 
the genus Epidermophyton. It is so named because of the commonly held 
view that clothes are infected by the washerman or dhohie. Originally a 
tropical type, it is now extremely common in this country, being much more 
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often seen in private than in hospital practice, and almost entirely in males. 
It is usually seen as a superficial, flat, brownish’-red patch situated bilaterally 
on the inner surface of the thighs in their upper third. The patches usually 
meet on the perineum, and often involve the whole scrotum, and sometimes 
spread forward into the groins. The patches, which were formerly known as 
eczema marginatum^ have a very sharply defined margin, which is very 
slight ly scaly, but no vesicles are present. Scrapings from the scales show 
a ^ain-like mycelium. The patches, though usually confined to this region, 
arc occasionally se.cn on the umbilicus and in the axillae, and are frequently 
associated with one type of eczematoid ringworm seen between the toes. 
There is generally intense itching felt in the patches. 

3. Eczematoid ringworms . — There are several varieties of this type seen. 
The commonest is that which occurs between the toes, It occurs first between 
the little and fourth toe, and is generally bilateral. The skin in the web of 
the toe becomes thickened, whitish and sodden, and fissuring is prone to 
occur. It may spread to adjoining interdigital spaces^ and on the dorsum 
and sole of the foot. In severe cases this area becomes covered with vesicles 
or large blebs, which may become purulent. It is not always easy to demon- 
strate the fungus in the thickened skin between the toes ; considerable time 
must be given to soaking in liq. potassas the skin removed, and many slides 
may have to be made before the search is rewarded. 

The most common type seen on the hands consists of rather sharply 
circumscribed patches of a vesicular dermatitis. They may occur on any part 
of the hand or fingers, and are generally single and unilateral. They spread 
slowly, and are itchy. The lesions are usually produced by the trichophyton 
fungus. The demonstration of the fungus is necessary to distinguish them 
from other forms of localised dermatitis. When the lesions occur on the 
palm much thickening of the horny layer is produced, and cracking in the 
deeper folds may take place. 

In another form an acute dermatitis which may involve both hands and 
feet, is set up, as has been shown by Whitfield. The cases are clinically 
indistinguishable from the type of acute dermatitis known as dysidrosis or 
cheiropompholyx, and in all such cases a careful examination must be made 
for a ringworm fungus. 

4. Pustular body ringworms . — These occur in sharply defined patches, 
chiefly on the limbs and neck. The patches are of dull red colour, and sharply 
raised from the surrounding skin ; they have a soft b oggy feel, and pus canoe 
seen exuding from the follicles. The fungus in this case is usually of the 
ectothrix variety. 

Diagnosis. — This is only difficult in the acute eczematoid varieties, when 
it must be distinguished from cheiropompholyx and the localised forms of 
dermatitis and eczema. This can only be done with certainty by demon- 
strating the fungus. The circulate patches have to be distinguished from 
seborrhmic dermatitis and the scaly streptococcal lesions, and on the face from 
pityriasis simplex. The presence of fungus, and the ease with which patches 
respond to Whitfield’s ointment, as well as the tendency to ring-formation, 
and asymmetrical distribution, will enable a diagnosis of ringworm to be 
made. 

Treatment. — This is simple in the flat body patches and in tinea cruris. 
The number of antiparasitic remedies is large but the most satisfactory is 
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fuclisiu paint (Castellani). This is painted on the patches once or twice 
^aily, ana can be used in the most inflamed cases. Other preparations include 
ung. ac. benzoici co (B.P.C.) (Whitfield’s Ointment) and hq. iodi nutis (B.P.). 
Most patches will clear up in a week or two with these remedies, but it is well 
to continue them for some days after the lesions have disappeared in order to 
prevent recurrence. 

Eczematoid ringworm of the toes can be treated with Whitfield’s ointment, 
the sodden epidermis being removed daily after washing with soap and 
water ; it is well to use this intermittently for 2 weeks at a time, powdering 
the toes well with a bland powder during the alternate 2 weeks, in order 
that the keratolytic action of the salicylic acid may subside and give a better 
indication of the results of treatment. In resistant cases 10 per cent, chrysa- 
robin in spirit may be used in addition. These cases are always resistant to 
treatment, which requires to be carried on for long periods. 

The acute eczematoid ringworms of the hands are often made worse by 
strong parasiticides, and it is generally better to start treatment with a wet 
dressing of 1 in 4000 potassium permanganate, subsequently trying small 
areas tentatively with the preparations mentioned above. The suppurative 
type can also be treated with 1 in 1000 acriflavine, or 1 in 4000 perchloride of 
mercury dressing, and subsequently with Whitfield’s ointment, if not cured by 
the former methods. Kesistant cases respond well to X-ray treatment. 

0 

( d ) Ringworm of the Nails 

This is fortunately not a very common affection, but occurs with sufficient 
frequency to be on the look out for it. It may be caused by the endothrix or 
ectothrix fungus. 

Symptoms. — Usually several but not all the nails are affected. The disease 
usually commences under the free end of the nail, and travels slowly upwards. 
The nail bed becomes much thickened, and the epithelium sodden, and can 
be scraped away. As the disease spreads the nail becomes a greenish-grey 
colour and separated from its bed ; the growing edge can be seen as a yellowish 
line above the discoloured and separated nail. In other cases the nail becomes 
soft or brittle and breaks up, exposing the underlying sodden nail bed. Very 
rarely the sides and base of the naff may be primarily affected. The toe 
nails are frequently affected in interdigital ringworm of the feet. 

Diagnosis. — The diagnosis has to be made from eczema, psoriasis and 
syphilis. This can only be done with certainty by finding the fungus. 
Portions of nail near the growing edge should be taken and soaked for some 
hours in liq. potassae. The under surface is then scraped and mounted, 
and a search made ; and this may require several preparations before the 
mycelium is found. Cultures can often be made direct from pieces of nail ; 
but contamination is very frequent. 

Treatment. — The nail* must be removed, either surgically or by soften- 
ing in strong potash and scraping it away. Afterwards one of the stronger 
anti-trichophytic remedies can be applied. Norman Walker recommends 
covering the affected nails with lint soaked in Fehling’s solution and 
applying a rubber finger-stall for 24 hours or longer, so as to remove the 
nail completely. The solution must not be applied to the surrounding 
skin. 
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2. FAVUS 

Favus is a disease duo to the growth of a fungus allied to ringworm, 
belonging to the genus Achorion. It differs from the former in forming 
thick, yellow, circular cups which cause local scarring and atrophy of the 
hair follicles. It is a much rarer disease in this country than formerly ; but 
cases are still occasionally seen. 

Symptoms. — Favus attacks the scalp, the glabrous skin and the. nails^ 
and has been recorded on the mucous membranes. On the scalp it appears 
as a collection of pea-sized or slightly larger circular yellowish crusts standing 
up from the skin and having a central depression, through the centre of 
which the hair projects. This is the fav us cup or scutulum. Very large 
areas of the scalp may be involved in the process, the whole having a honey- 
combed appearance. Where the disease has been cured, scars and per- 
manent alopecia are left. In section the yellow cup is seen to be made up of 
masses of mycelium radiating from the centre. Favus on the glabrous skin 
shows a somewhat similar appearance, a collection of bright yellow cups 
forming a massive crust, the whole being surrounded by an inflammatory 
zone. When seen in this country the lesions are generally very few in 
number and on the exposed parts, but in some countries where the disease 
is common the whole body may be covered with great masses of favus 
scutula. Favus of the glabrous skin in this country is often of mo use origin, 
and a different species to the scalp favus. Favus of the nails has some^^at 
similar charac bens tics to that of ringworm of the nails. 

Treatment. — The only satisfactory treatment for favus of the scalp 
is X-rays. The risks of alopecia mentioned in the treatment of ringworm 
need not be considered here, as alopecia will result in any case from the 
disease. As a preliminary to X-Ray treatment the crusts should be removed 
and the scalp cleaned up with appropriate antiseptic applications. 

In body favus the scutula must be removed, and the patches treated with 
either Whitfield’s salicylic and benzoic ointment or a 4 per cent, chrysarobin 
ointment. 

Favus of the nails is treated in the same way as ringworm of those parts. 

3. MONILIA INFECTION 

A good deal of attention has recently been paid to lesions closely resem- 
bling those produced by the ringworm fungi, but attributable to the growth 
of yeast-like organisms resembhng those found in thrush. The lesions are 
chiefiy found in moist situations, such as the groins, under the breasts and 
between the toes. The same fungus has been found to be responsible for a 
sodden condition between the fingers, to which the name erosio blastomycetica 
interdigiudis had formerly been applied. It has also been found in the nail 
folds, producing a curious bolster-like swelling of these structures, and has 
also attacked the nails themselves. 

The treatment of these conditions is similar to that employed in ringworm. 

4. TRICHOPHYTIDES 

Of recent years a variety of generalised eruptions have been described 
in association, with cases of fungus afiection. These have been shown to 
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be produced in a way analogous to that in which the tuberculides are pro- 
duced in cases of tuberculosis (see p. 1463). In certain fungus affections 
the skin becomes sensitive to the toxin of the fungus, as can be demonstrated 
by intradermal injection of extracts of the fungus concerned. It is presumed 
that either the fungus itself or its toxins enter the circulation and that 
eruptions at distant sites are thus produced. 

The eruptions vary considerably in type ; the lichenoid variety, con- 
sisting of numbers of pinhead-sized papides scattered over the trunk and 
analogous to the lichenoid tuberculide, is the commonest, but eczematous, 
scarlatiniform, morbilUform and urticarial eruptions have been described, 
and also lesions resembling erythema multiforme and erythema nodosum. 
Many of the vesicular eruptions of the palms and soles, associated with 
interdigital ringworm of the feet, are believed to be trichophy tides. 

The eruptions are described as micros porides, trichophytides, epidermo- 
phytides, favides and levurides, according to the nature of the primary 
affection, the last named being associated with monilia infections. 

The diagnosis rests on the presence of an existing or recently pre-existing 
fungus infection, together with a proved cuti-sensitiveness to the toxin of 
the appropriate fungus. 

No special treatment is required beyond that required for the primary 
affection, together with palliative treatment of the lesions. 


5. TINEA VERSICOLOR 

This is a superficial infection of the horny layer with the Microsporon 
furfur, and is frequently seen among hospital out-patients. 

Symptoms. — It usually forms very thin, greenish-yellow patches or a 
continuous sheet over the chest and abdomen ; but may cover larger areas 
of the body. It is said to occur chiefly in people who wear thick woollen 
underclothing and perspire freely. If the patches are scraped scales can be 
removed, and these examined in liq. potassae show thin mycelial threads with 
large round spores among them. 

Treatment. — The treatment is the same as for other body ringworms, 
salicylic and benzoic acid ointment or a sulphurous acid lotion causing rapid 
cure. The underclothing should, however, be sterilised, or reinfection will 
occur. Precautions against over-clothing should also be taken. 


6. ERYTHRASMA 

This is an uncommon disease in this country, and is due to the infection 
of the horny layer with an extremely small fungus, the Microsporon minu- 
tissimum. « 

Symptoms. — The affection occurs as superficial, reddish-yellow patches 
and plaques, more or less symmetrically arranged, chiefly in the groins 
and axillsB. 

Diagnosis. — The malady is to be distinguished chiefly from tinea cruris, 
and this can readily be done by noting the size of the mycelial elements 
under the microscope. In erythrasma they are so small as to require a 
3 ^-inch objective, and under it appear as small bead-like chains, with masses 
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of spores intermingled, while in tinea cruris chain-Hke mycelium can easily 
be seen under a ^-inch objective. 

Treatment, — The treatment is the same as for pityriasis versicolor. 

7. LEPOTHRIX 

This is a not very uncommon affection of the axillary hairs in which they 
become surrounded with dark reddish concretions. 

According to CastelLani, this affection is caused by a bacillar y-1 ike fungus, 
nocardia tenuis , acting in symbiosis with a red pigment-forming coccus, 
micrococcus castellanii. 

The treatment consists in dabbing the affected hairs twice daily with 
alcoholic formalin (2 per cent.), and rubbing in at night a 2 to 5 per cent, 
sulphur ointment. Calamine lotion may be used to allay any irritation 
caused by the treatment (Castellani). 


DERMATITIS DUE TO ANIMAL PARASITES 

The affections of the skin due to animal parasites are of a mixed variety, 
but for general purposes may be classed under the superficial dermatoses. 
Animal parasites produce their effects on the skin either by puncturing and 
injecting an irritating substance or by burrowing in the slrin ; but what have 
chiefly to be taken into consideration are the secondary effects produced 
by the irritation these creatures produce. In tropical countries the number 
of animal parasites which produce akin lesions is very large ; it is proposed 
here, however, to consider only those seen commonly in this country. 

J. BITES AND STINCS 

The common flea, the bed-bug, gnats and the pediculus family are the 
common biting insects seen in this country, while of the stinging insect 
bees, wasps, hornets and ants may be mentioned. Excluding pediculi, 
which require more detailed description, the lesions produced by all these 
insects are wheals of varying size, depending on the particular insect, and 
also on the susceptibility of the person attacked. The lesions are familiar 
to all, and require no detailed description. 

Treatment, — As most of these stings are due to an acid irritant, the 
application of weak solution of ammonia and other alkahs gives most relief. 
In the case of the bee the sting should be removed if still in the skin. 

2. PEDICULOSIS 

Three forms of podiculi attack man : the Pediculus capiUs, the P. 
vestimeniorum or corporis, and the Pediculus or Phthiriua puhis. 

The first two are merely varieties of the same species — ^the Pediculus 

humanus linnwus. 

Pediculosis Capitis. — iEtiology. — This condition is caused by a small 
insect, 2-5 to 3 mm. long, with an oval body consisting of a narrow thorax 
and wide abdomen, to the former of which are attached six legs, each being 
provided with a hook-like extremity, with which it hangs on to the hairs. 
The head is small, ovsl, and provided with two antennas, a powerful mandible 
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and a proboscis with which it punctures the skin in order to suck the host’s 
blood. This variety is found among the scalp hairs, chiefly in female children 
of the lower classes. Pediculi breed with great rapidity, laying their eggs 
on the hairs. The eggs are contained in a chitinous, ovoid cell, with a 
movable lid or operculum, and are known as nits ; they are laid from 
the scalp outwards, and each is stuck on to the hair by a drop of cement 
extruded by the female as she moves along the hair. Nits can only be 
removed by unthreading them from the hairs. 

Symptoms. — Itching is the only symptom produced by the P. 
capitis, and this is due to an irritating substance injected by the insect when 
it bites. A large number of infested individuals feel no itching ; they are, 
however, a source of danger, as they infect others. If the itching is severe, 
scratching follows, and this frequently causes impetigo contagiosa, which 
is most marked at the back of the scalp, but may spread to the vertex, eventu- 
ally involving the whole scalp and matting the hair down among thick crusts. 
Similarly it may spread to the back of the neck and shoulders, and involve 
large areas of the body. Even when impetigo is absent, the presence of 
scratch marks on the back of the neck and shoulders is almost diagnostic 
of P. capitis. 

Diagnosis. — All cases of impetigo of the scalp, especially in children, 
should be examined for pediculi. The diagnosis is easily made by finding 
the pinhead-sized, white, shiny oval bodies attached to the base of the hairs, 
and in bad cases the transparent little insects themselves can be seen 
scuttling about among the hairs. 

Treatment. — The insects are easy to kill, but the nits are more re- 
sistant. The favourite method is to saturate the scalp with paraffin and 
tie it up for 12 hours ; this has the disadvantage of being messy, and is not 
free from danger if the head is brought too near a naked light. Whitfield’s 
method of saturating the hair with 1 in 40 phenol and then tying the hair 
up in it for half an hour is very efficacious, especially when much impetigo 
is present. After this, the crusts can be removed and the nits combed out, 
and a weak ammoniated mercury ointment applied. 

Pediculosis Vestimentobum. — iEtiology. — The causative parasite has 
exactly the same anatomical character as the preceding, but is usually 
slightly larger, up to 3 to 4 mm. in length. It is not very common in civil 
life, being only seen in the habitues of the casual ward and the common 
lodging-house. In war-time, however, it becomes one of the chief causes of 
sick wastage of armies, being almost universal in its incidence and causing 
an enormous amount of skin disease. 

The insect lives chiefly in the clothes, coming on to the body in order to 
feed ; it is chiefly found, therefore, in those parts of the clothing which come 
into most intimate contact with the body. In civil life the Pediculus vesti- 
mentorum is rarely seen, but its nits may be found in the seams of the under- 
clothing of infected persons. Occasionally in heavily infested people nits 
may be found on the axillary, pubic and perineal hairs. 

Symptoms. — The skin lesions in this condition are mainly those 
produced by scratching. Closely placed, small, red macules may occasion- 
ally be seen, the results of the insect bites, but this is unusual. The scratch 
eruption has a characteristic distribution and type. In civilians, it is most 
marked about the back of the shoulders and around the waist and upper part 
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of the buttocks. lu soldiers, it is even better marked on the legs and about 
the knees, owing to wearing the puttee. The lesions in earlier cases are 
papules, surmounted by heemorrhagic crusts and linear excoriations. In 
cases of longer standing, areas of eczematisation and lichcnihcation occur, 
and the skin becomes irregularly pigmented. Septic complications are not 
very common in civil life, but in the field are the rule. Boils and linear, 
gutter-shaped ulcers, described under ecthyma on p. 1432, are extremely 
common under these latter conditions, chiefly on the legs. 

Diagnosis. — This has chiefly to be made from scabies, but the presence 
of the burrows and the distribution of the rash — described in detail in the 
article on that disease (p. 1444) — should enable a diagnosis to be made. 
From senile pruritus the diagnosis can only be made by finding lice or their 
nits. 

Treatment. — Disinfection of the clothing and bedding of the infected 
person is all that is required, except in those who harbour nits on their hairs, 
in which case the latter should be cut short or shaved. Most local sanitary 
authorities will carry out the necessary disinfestation if duly notified ; the 
methods employed scarcely come within the scope of this work. Local 
lesions can afterwards be treated with sedative lotions and creams, and 
impetiginous lesions as already described (p. 1421). 

Pediculosis Pubis. — .Etiology. — The Pediculus or Phthirius jmhis has 
a different appearance from that of the above-mentioned varieties ; the 
body is shorter, wider and almost triangular in shape. It is usually about 
1-5 mm. long and about the same width, and is provided with six legs, which 
are more curved than in Pediculus humanus and are also provided with hook- 
like extremities. This louse can move with considerable rapidity along the 
hairs, but has very limited powers of movement on a flat surface. When 
found among the hairs it is seen clinging with its legs to two adjacent hairs. 
Its eggs are laid in the same manner as with other varieties. 

The pubic louse is found almost exclusively in the pubic and perineal 
hair, but in severe cases the hair in front of the abdomen, chest and thighs 
may be infested, as may also the axillary hairs, the beard, the eyebrows and 
eyelashes. It is extremely rare on the scalp. It is usually transmitted 
during coitus. 

Symptoms. — There are two main symptoms, itching and the presence 
of small bluish stains on the skin. The itchiug is often intense and 
may lead to loss of sleep, but is localised to the area attacked. Scratch 
lesions are not very common, doubtless owing to the protection afforded by 
the stout pubic hairs ; they do, however, occur. The bluish stains found 
on the skin in regions infested by the crab-louse are now known to be pro- 
duced by the bites of the insect. They are 4 to 10 mm. in diameter, not 
raised above the skin, and do not disappear on pressure. They are known as 
maculcB ccerulecB. 

Diagnosis. — This is made by finding the louse and its nits attached to 
the base of the hairs. 

Treatment. — The best results are obtained by clipping the hair short 
and rubbing in 5 per cent, betanaphthol ointment. Ung. hydrarg., phenol 
lotion (1 in 40), and petrol are also used, but the former of these may set up 
a severe dermatitis if not carefully used. On the eyelashes, the insects and 
their nits should be removed by forceps. 
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3. SCABIES 

i£tiology. — Scabies is a disease caused by a spider-like, acarine 
parasite, the Sarcoptes scahiei. The aoari form a large group of animal 
parasites which attack man and tlie lower animals. The parasite generally 
found in man (var. hominis) is a special variety and is not contracted from 
animals. Various other acari, however, which attack animals may also 
attack man, but they do not produce identical symptoms. 

The Sarcoptes scahiei, commonly spoken of as the acarus, is a minute 
round body, just visible to the naked eye, and of white shining appearance. 
The body bears eight legs, which dider in the two sexes. In both sexes the 
two anterior pairs bear suckers ; in the male the third pair bear long bristles 
and tjhe fourth pair bear suckers, while in the female both hind pairs bear 
bristles. The female is larger than the male, and burrows in the horny 
layer of the akin to lay her eggs. If undisturbed the female may live fo|- 
2 to 3 weeks and lay up to about 30 eggs. The eggs are laid in the burrow 
and the young hatch out there, the complete cycle from egg to mature acams 
being completed in about 10 days. The larvae, however, hatch out in 3 to 
3^ days. 

The female acarus has certain favourite sites for burrowing, namely, the 
genitals, the fronts of the wrists, the web and sides of the fingers, the ulnar 
border of the hand, the backs of the elbows, the anterior axillary folds, the 
nipples in women, the umbilicus, the sides of the gluteal cleft and lower part 
of buttocks, the front of the knees, the ankles and the dorsum of the feet. 
In infants the palms and soles are also frequently afiected. 

Symptoms. — The eruption of scabies is of two kinds — the acarine 
burrows and the follicular papular eruption. The burrows occupy the sites 
named above. They are seen most clearly on the hands, whore they usually 
form thin, sinuous lines, from a millimetre up to a centimetre in length and 
occasionally even longer. The burrow is generally easily seen, as dirt 
accumulates in it, but quite often it can only be recognised by a lens. The 
oldest part of the burrow has a splay mouth, while at the other end the 
small white body of the acarus, with a black spot in its fore part, can be 
easily seen with a lens and often with the naked eye. Frequently a clear 
vesicle or vesicles are seen beneath the burrow, but as a rule on the hands 
no redness is present unless secondary infection has occurred. When blisters 
are present, secondary infection is frequent, and pustular, weeping and 
crusted areas are produced. In other sites vesicles are not common, but 
a large pea-sized papule usually underlies the burrow, and the burrow 
itself and its acarus are not so easily seen ; these lesions are frequently 
seen on the penis, scrotum and anterior axillary folds, and are usually 
diagnostic. 

The foUicular papula* eruption is arranged in smaller or larger circles 
round the areas where the burrows occur. The main distribution is on the 
anterior aspect of the body, from the nipples to the knees, and in a semi- 
circle around the anterior axillary fold. The back is free, except in severe 
cases, down to the top of the gluteal cleft, but scratch lesions occur on the 
lower part of the buttocks, where ecthyma is often a complication, and on 
the back and inner parts of the thighs. On the limbs the eruption occupies 
both front and back of the forearms, up to about the centre of the arm, and 
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also occurs around the ankles. The lesions are hist pinkish or whitish 
eleyations of scattered hair follicles, but soon they become covered with 
bloodstained crusts from scratching. Linear scratch marks are rare in 
scabies. It is not clear what produces the scratch eruption in scabies, but 
the work of J. W. Munro suggests very strongly that the follicular lesions 
are produced by the aoarine larvse, and the distribution of the lesions adds 
conhrmation to this view. 

In old-standing cases almost the whole body may be affected, though 
the face and scalp are practically never attacked in adults ; but in small 
children even these areas may suffer. 

Diagnosis. — In well-marked cases no difficulty arises, as the burrows 
can b^ seen, but in treated cases the diagnosis may be very difficult and a 
diagnosis from pediculosis may have to be made. Also the two conditions 
may occur together. The distribution and character of the rash will usually 
settle the point, but a careful search with a lens for burrows and acari should 
always be made. 

Treatment. — ^This depends more on the carrying out of detail than on 
the actual parasiticides used. Three things are necessary, namely, the 
opening of the burrows by scrubbing, the subsequent application of a para- 
siticide to the body, and the disinfectation of clothes and bedding. The body 
should be soaked in a hot bath, then rubbed with soft soap, and finally 
scrubbed with a brush, particular attention being paid to areas where 
burrows occur. After this sulphur ointment is rubbed in all over the 
body (face and scalp excepted), and the patient again dresses, his clothes 
having been disinfected in the meanwhile. On the two following days the 
ointment is again rubbed in, but no bath given (as it tends to increase the 
liability to sulphur dermatitis), on the fourth day nothing is done, and on 
the fifth day the patient has a bath— to wash off the ointment — ^and puts on 
clean things, all dirty linen being sent to the wash. If any dermatitis from 
the sulphur arises, lin. calanunss, to which 2 per cent. liq. pic. carb. is added, 
may be smeared on, and if there is much sepsis appropriate treatment can 
then be applied. Another satisfactory method is to paint the body, after the 
bath and before drying, with a lotion composed of benzyl benzoate, soft soap 
and industrial spirit, in equal parts. This is allowed to dry, and the painting 
repeated at once. Twenty-four hours later a cleansing bath is given. Other 
preparations which have been used with success are ung. potassii polysulphidi 
(B.P.C.) (Marouflson’s or Danish ointment), 5 per cent, betanaphthol, and 
12 per cent, balsam of Peru ointment. 


B.— THE DEEP INFLAMMATORY DERMATOSES 

Under this heading are included those inflammatory conditions which 
start in the dermis or hypoderm, and only involve the epidermis secondarily. 
It is often easy to decide clinically whether an inflammation starts in the 
dermis or in the hypoderm, and strictly these conditions should be described 
separately ; but as the same exciting cause may often produce either con- 
dition, it is simpler to describe them together. 
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The causative irritant may reach the point attacked in three ways — 
namely, (1) through a crack or puncture in the epidermis, (2) by the lym- 
phatics, or (3) by the blood stream. In the first group are included those 
cases in which certain chemical poisons are introduced into the skin by the 
bites and stings of insects (already dealt with on p. 1441), and cases in which 
micro-organisms are introduced into abrasions, as in the case of erysipelas 
from the streptococcus (p. 19), syphilitic chancre from the Sjnrockceta 
pallida (p. 193), soft sore from Ducrey’s bacillus, lupus vulgaris and lupus 
verrucosus from the tubercle bacillus (pp. 1460, 1462), and actinomycosis, 
sporotrichosis, etc., from certain fungi. The second group includes certain 
lesions produced by bacterial irritants, such as are seen in the lymphangitis 
abscess in tuberculoBiB and the sporotrichial gummata. The third group 
includes the drug eruptions and other dermatoses, which are labelled toxic 
eruptions and which are presumably due to chemical poisons circulating in 
the blood, and also eruptions due to the circulation of micro-organisms, 
such as are seen in the syphilides and tuberculides. For convenience of 
description it is proposed to deal with the majority of deep inflammatory 
dermatoses under two headings — (1) the toxic eruptions, and (2) eruptions 
produced by living organisms. It must be understood, however, that in the 
present state of knowledge the aetiology of many of those included in the 
former group is still very obscure. There is also a third group of dermatoses 
whose characters make it difficult to place them in either group, and^ these 
have, therefore, been described as (3) dermatoses of unknown origin. 


TOXIC ERUPTIONS 

It is practically impossible to produce experimentally in animals any of 
the toxic eruptions, owing to the fact that no animal has a skin comparable 
to that of man. Consequently, all our experimental knowledge of toxic 
eruptions has to be derived from the observed effects of drugs and food- 
stuffs on the human skin. It is, therefore, proposed to consider first the 
eruptions produced by these substances. 

]. DRUG ERUPTIONS 

These fall into two great classes — those produced by non-protein-contain- 
ing and those produced by protein-containing drugs. Extracts of organs 
given by the mouth rarely, if ever, produce eruptions and are, therefore, not 
specially considered. 

(a) Non-Protein-Containing Drugs 

These include all the 4 >rdmary galenicals. 

Two classes of eruption are produced by non-protcin-containing drugs. 
(1) Non-specific eruptions, which may be produced indiscriminately by many 
different drugs, and (2) specific eruptions, which are peculiar to certain drugs. 

(1) Non-Specific Erupitons 

Symptoms. — These are generally erythematous, urticarial or purpuric. 
The erythematous rashes may be scarlatiniform, morbilliform, or, more 
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rarely, of the erythema multiforme type ; sometimes the lesions are vesicular. 
Urticarial lesions are usually of the simple urticaria type, but occasionally 
the giant forms are seen. Purpuric lesions are often erythematous at the 
start and develop hsemorrhages later. It is difficult to classify drugs into 
any special groups by the reactions they produce, but it may be noted that 
the under-mentioned types of eruption may be produced by the drugs named : 

Erythematous. — Acetanilide, alcohol, arsenic, aspirin, barbituric acid and 
its derivatives, balladonna, benzoic acid, cantharides, capsicum, chloral, 
chloralamide, chlorbutol (chloretone), chloroform, copaiba, cubebs, digitalis, 
ipecacuanha, mercury, opium, phenazone (antipyrine), pilocarpine, phen- 
acetin, quinine, rhubarb, salicylic acid and the salicylates, stramonium, 
strychnine, sulphonal and turpentine. 

Urticarial. — ^Antimony, arsenic, barbituric acid and its derivatives, 
benzoic acid, chloral, copaiba, digitalis, opium, phenacetin, pilocarpine, 
quinine, salicylic acid and the salicylates, santonin, turpentine and valerian. 

Purpuric. — Arsenic, chloral, chloroform, copaiba, ergot, hyoscyamus, 
iodoform, mercury, phosphorus, quinine, salicylic acid and the salicylates, 
stramonium and sulphonal. 

(2) Specific Eruptions 

Symptoms. — Certain drugs give rise to eruptions which are characteristic 
of the drugs. Arsenic, bromides, iodides, phenazone (antipyrine), phenol- 
phthalcin, mercury, silver and gold are the most important. 

Arsenic . — In addition to simple erythematous and urticarial lesions, an 
acute generalised exfoliative dermatitis may develop. This is especially 
seen after injections of arsphenamine (salvarsan). Herpes zoster also occurs. 
Pigmentation, especially about the trunk, though it may be more or less 
generalised, is seen in chronic arsenical intoxication. It usually presents a 
fine reticular pattern. Hyperkeratosis occurs chiefly on the palms and soles ; 
it may be diffuse or occur in localised, corn-like projections. Occasionally 
these localised hyperkeratoses develop into epitheliomata. Excessive sweat- 
ing of the palms and soles (hyperidrosis) may occur, and the nails may become 
striated and brittle. 

Bromides . — Two main types of specific eruption are seen. Bromide acne 
is a follicular hyperkeratosis, often closely resembling acne vulgaris and 
seen in the same situations, but often more extensive, involving the legs and 
arms, as well as the face, chest and back. It is seen chiefly in epileptics 
who have taken bromide for some time. The other form is the so-called 
“ anthracoid ” form, which is most commonly seen in infants and children ; 
in the former the drug is often conveyed in the mother’s milk. Nodules 
and tumours varying in size from a pea up to an inch or two in diameter 
are found, chiefly on the face and legs. The tumours are of a deep red colour 
and studded with minute pustules ; in the larger lesions the surface is often 
crusted, and in some cases ulceration occurs. The lesions ma^ develop 
and persist for a considerable time after the drug has been discontmued. 

Iodides . — The most t3^ical lesions produced by iodides are papules which 
look like vesicles and bullee, but when pricked only blood escapes. They are 
sometimes spoken of as pseudo-bullffi.” They are common on the face 
and extremities, and often appear after taking quite small doses of iodides, 
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and within a very short time, even aa quickly as 24 hours. They e,re moat 
common in patients suffering from nephritis. These lesions may increase 
rapidly in size and produce large tumour-like masses, studded with pustules 
or with a crusted or ulcerated surface, and when occurring in patients who are 
Serioiisly ill may hasten a fatal termination from septic absorption. In the 
early stages the cases have been mistaken for small-pox. An acne similar 
to that produced by bromides is also seen. 

Phenazofie (Antipyritie ). — In addition to producing the more generalised 
types of eruption phenazone may produce large erythematous reddish or 
purplish patches, situated discretely over the body, of sharply circular 
outline and giving rise to a sensation of burning. When they subside they 
leave a very marked pmmentation, which disappears very slowly. 

PfieHol-'phthalein, -^This drugj now largely used as an aperient and con- 
tained in many proprietary remedies, occasionally produces an eruption 
similar to the last named. The patches are of dull purplish colour and come 
out on face and limbs, but often also affect the mucous membrane of the 
mouth. The lesions belong to the group known as “ fixed eruptions,” as they 
tend to recur at the same site if the drug is repeated. 

Mercury . — This drug occasionally gives rise to a severe erythema in the 
groins and axillae, and also on the palms and soles. There may be also 
purpuric spots and vesicles. Other symptoms of mcrcurialism, such as 
nephritis and ulcerative stomatitis, may also be present. 

Silver. — Long-continued ingestion of this drug produces a peculiar slaty- 
grey pigmentation of the skin, generally universal, but moat marked on the 
exposed parts. It scarcely comes under the lioading of inflammations, but 
is included for the sake of convenience. 

Gold . — Injections of gold may give rise to a general exfoliative dermatitis, 
similar to that of arsphenamine. 

(6) Protein-Containing Drugs 

These include serums and vaccines. Vaccines rarely cause marked 
cutaneous eruptions, but when they occur they are of similar nature to those 
produced by sera. Serum eruptions form a very interesting group, as it is 
reasonable to suppose that their method of production is closely analogous 
to that of those toxic eruptions whose aetiology is obscure. For it has been 
assumed that these are due either to absorption of poisonous proteins pro- 
duced by the body or to the toxins of pathogenic bacteria which are present 
in the body. 

Serum eruptions are supposed to be an anaphylactic phenomenon and, 
though this seems to be a reasonable explanation in those cases where the 
rashes follow a second injection of a foreign protein given at least 14 days 
after the first, it does notj fit in so well for cases in which the eruption follows 
the first injection of serUm. In these cases a specific allergy must be assumed 
to exist. 

Symptoms. Any of the above-mentioned non-specific eruptions may 
develop, but there is a greater tendency for the lesions to be of the erythema 
m^iforme type. Often the rash is very extensive, the trunk, face, and 
limbs being covered with disk-like, sharply circumscribed, infiltrated red 
lesions ; these often become bullous, and hflpmorrhages may occur in the 
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centre of the lesions. In other cases ringed lesions occur, which spread peri- 
pherally and clear in the centre — erythema gyratum. Not infrequently these 
lesions are associated with fever, and pain and swelling in the joints, and 
gastro-intestinal disturbances, such as diarrhcea and vomiting and albumin- 
uria. In other cases the lesions are more of an urticarial nature, with transi- 
tory, very itchy wheals and swelling of the skin of the face. These 
eruptions usually come out about a week or 10 days after the injection of 
the serum and clear up in about the same time. 

Similar eruptions sometimes develop in persons vaccinated against small- 
pox, though in addition a true vaccinial eruption, in which the lesions have the 
characters of the vaccine vesicles, may develop. 

Urticarial lesions develop in certain individuals who are sensitive to certain 
food-stuffs, after ingestion of these substances. They will be considered more 
fully under Urticaria (p. 1451). 


(c) The Treatment of Drug Eruptions 

The first thing is to stop the drug causing the eruption. In the erythem- 
atous and urticarial types local soothing lotions are indicated, of which the 
most iweful are lotio evaporans (B.P.O.), or phenol min. 120, lot. calaminjn 
(B.P.C.) ad fl. oz. 12. Alkaline and bran baths are often very useful. 

In the serum eruptions, calcium chloride or lactate is recommended and 
may be given in lO-grajn doses three times a day. Quinine, grs. 1 or 2 three or 
four times a day, is sometimes of value. In the more severe cases the patient 
must be kept in bed. 


2. THE EKYTHEMATA 

The term erythema may be used to signify any transient redness of the 
skin, such redness being frequently produced by external irritants ; and these 
have already been dealt with under the superficial inflammatory dermatoses. 
When, however, the term is used to describe a composite clinical picture, two 
main types have to be considered, namely, the non-infiltrative and the 
infiltrative. 

(a) The Non-infiutrative Erythbmata 

^J’hese include two classes, the congestive and the inflammatory. The 
congestive type has little or no dermatological importance. It is seen 
in blushing, which is a pure vasomotor phenomenon, and also in such 
transitory rashes as that seen during ether administration. The inflam- 
matory typo includes the rashes seen in scarlet fever, measlM and rotheln, 
drug eruptions just referred to, and certain other toxic conditions. 

iStiology^ — One of the commonest varieties of erythematous rashes is 
that occurring as the result of septic absorption from a wound, and many of 
the cases of so-called surgical and puerperal scarlet fever belong to this group. 
They also occur in ptomaine poisoning and in other infections of the gastro- 
intestinal tract, but there always remain a number of cases in which no cause 
can be found. 

Symptoms. — Erythematous rashes are usually of either the scarlatini- 
morbilliform or figurate type. The scarlatiniform cases differ from 
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true scarlet fever in the absence of other typical signs, such as high 
temperature combined with rapid pulse, the date of appearance of the rash, 
the presence of sore throat and the characteristic appearance of the tongue. 
The morbilliform erythemata difier from measles in the absence of coryza, 
conjunctivitis and respiratory catarrh. The temperature is atypical and 
Koplik spots are not found. The hgurate variety consists of patches or 
groups of disk-like lesions which tend to spread peripherally and clear in the 
centre so as to leave circinate and gyrate patterns. It is seen most commonly 
in drug eruptions, and can hardly be confused with anything else. In all 
these varieties as the eruption subsides there is a tendency to scaling, usually 
of the fine branny typo, and this may often be extensive ; the glove-like 
scaling of the palms and soles, seen in scarlet fever, may also occur in the 
simple types of erythema. 

Haemorrhage may sometimes take place into the erythematous patches, 
especially when these occur on the lower limbs. Most cases of simple purpura 
really belong to the erythema group. The mucous membranes may be 
afEected similarly to the skin, and other general symptoms, such as diarrhoea, 
vomiting, fever and albuminuria, may be present. 

Treatment. — Attempts must be made to find and remove the cause. All 
possible septic foci, such as pyorrhoea, tonsillar sepsis and chronic appendix 
trouble, should be dealt with. The bowels should be made to act freely 
and a light diet ordered. Cases should generally be put to bed, and always 
when there is fever or any marked constitutional symptoms. In cases of 
streptococcal infection, sulphapyridine may be given. 

(6) The Infiltrative Erythemata. Erythema Multiformb 

.Etiology. — Erythema multiforme may occur as a drug eruption, and 
especially as a serum eruption, as already noted, but it generally appears 
without any special cause being determinable. It occurs especially in young 
adults and may often recur, some cases doing so year after year at regular 
intervals. Incfividual attacks may clear up rapidly, but in many cases fresh 
crops appear, and the disease may go on for weeks or months. The joint 
swellings which sometimes accompany the skin lesions led to the supposition 
that the condition was of rheumatic origin, but it is probable that these are 
only a manifestation of a similar affection of the synovia of the joints. 

Pathology. — ^Microscopic examination shows a dilatation of the vessels 
of the dermis with a leucocytic exudation. There is much local oedema. 
The epidermis is oedematous, and fluid may accumulate beneath the horny 
layer or less frequently beneath the epidermis. 

Symptoms. — The lesions of erythema multiforme differ from those men- 
tioned in the last section in forming raised infiltrated lesions, which vary in 
size from a pea to a fiv8-shilling piece or larger, and which have a well- 
defined distribution. They are usually found on the backs of the hands, 
wrists, and forearms and on the face, but are not infrequently found on the 
palms, and may also involve the trunk and lower limbs. In the milder cases 
they consist of red papules and patches with a sharply-defined border and are 
usually completely circular in outline. In the more severe forms hasmor- 
rhages occur in the centre, or they become surmounted by bullss. There 
is some tendency to slow peripheral extension, with clearing up of the centre. 
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so that ringed lesions may be formed. In these a play of colours may be noted, 
the outer red ring surrounding a purple hasmorrhagic ring, which in its turn 
surrounds a brownish pigmented centre ; these lesions are sometimes called 
erythema iris. In rare cases the bullae so predominate as closely to resemble 
a pemphigus. The subjective symptoms are often slight, but sometimes 
itching and burning occur. Lesions may appear on the mucous membranes. 
Pain and swelling in the joints are not infrequent, and gastro-intestinal dis- 
turbance may occur, as may also fever and albuminuria. 

Treatment. — Care must first be taken to remove any possible cause. Of 
the drugs which are of value are calcium lactate, the salicylates and quinine. 
The former is best given in 240 minim doses on alternate nights. Local treat- 
ment is not really necessary, but calamine lotion or linament may be applied 
to relieve itching or burning. 

Erythema nodosum is closely related to erythema multiforme, and is dealt 
^ith on p. 296. 

3. GRANULOMA ANNULARE 

This is a very chronic, raised, ringed eruption, of dead white colour, seen 
chiefly on the dorsum of the hands. 

iEtiology and Pathology. — The cause of this condition is unknown, but 
various intermediate types between it and er 5 rthema multiforme have been 
noticed, and this suggests a relationship with the latter condition. Histologi- 
cally a dense cellular infiltration, associated with degeneration of the collagen 
bundles, is found in the deeper layers of the dermis, especially in the neigh- 
bourhood of the sweat coils. 

Symptoms. — The earliest lesions are small white nodules, seen most 
commonly on the back of the finger joints. Such lesions often occur in groups. 
They spread slowly, the centre of the group becoming flattened, and sur- 
rounded by a raised, white festooned margin, which can be seen to be made 
up of nodules of the same character as those of the original lesions. The 
disease is very slowly progressive, and may last for months or years if not 
treated. The lesions are generally localised to the hands and wrists, but are 
occasionally seen in other parts of the body, such as the nape of the neck, the 
buttocks, elbows and knees. In some cases subcutaneous fibrous nodules 
have been described in the neighbourhood of the elbow joints and elsewhere. 
Subjective symptoms are generally absent. 

Treatment. — Internally, quinine and the salicylates may be given. 
X-rays will often cause the lesions to disappear, but no other local treatment 
has much effect. 


4. THE PURPURAS 

The purpuras form a group which are closely related to the erythemata 
and are very often erythematous at the start. In them, however, the blood 
vessel walls are damaged and haemorrhage occurs into the dermis. They may 
be of toxic or of bacterial origin. They are considered in detail on p. 810 ei seq. 

6. THE URTICARIAS 

The urticarial eruptions are characterised by the presence of wheals, 
or localised areas of oedema. These are usually transitory in character and 
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are aoootapamed by severe itcbiug. Several difEerent forms arc reoognised — 
(1) Simple urtioaria, (2) factitious urticaria, (3) giant urticaria, (4) papular 
uxtioaria, and (6) urticaria pigmentosa. 

etiology. — ^As is pointed out above, urticaria can be produced by the 
ingestion of certain drugs and by injections of foreign sera. It can also be 
produced by the ingestion of certain food^stufEs in susceptible persons ; for 
example, porridge, strawberries, shell-fish, eggs and milk. It also occurs 
after the consumption of decomposing food. As far as is known it is 
not due to the direct attack of any micro-organism, though syphilitic urti- 
caria haEi been described. It is clear that it may be produced not only by 
protein poisons, but by non-protein poisons circulating in the blood. The 
actual mechanism by which the lesions are produced is not altogether clear. 
At ope time it was thought to be a pure vasomotor neurosis, and that the 
poisons mentioned acted on the vasomotor centres ; but in recent years it 
has been demonstrated that the lesions are true inflammations, and, there- 
fore, it is probable that the action of the poison concerned is a local one. At 
the same time external stimuli, such as friction, seem, in many cases, to 
play a part in determining the points where the poison acts. Lewis believes 
that the lesions are produced by the liberation of a histamine-like substance 
from the tissue cells. It must also be noted that urticarial lesions may be 
directly produced by the injection of poisons into the skin. This is well 
seen in the bites and stings of insects, and the stings of plants, such 4s the 
nettle. In a large number of cases of urticaria, however, it is diMcult to 
find any cause, and these are usually considered to be auto-toxic. The auto- 
toxin may be generated in the intestinal tract, or in infected foci, such as 
septic tonsils and teeth and inflammatory trouble in the pelvis. In the 
giant urticaria cases there is usually a considerable functional element 
present, and these cases are considered to be vasomotor neuroses. Nothing 
is known of the Aetiology of urticaria pigmentosa. 

Symptoms. — Simple urtica/ria . — ^This is the form most frequently met 
with in adults. It may occur in an acute or in a chronic form. In the 
former the eruption appears suddenly, is often accompanied by general 
symptoms, such as fever, diarrhoea and vomiting, and subsides more or less 
rapidly. In the chronic type the eruption appears in crops ; the individual 
lesions run a more or less rapid course, but fresh crops continue to come out at 
intervals and the condition may persist for many weeks, months or even years. 

The lesions of simple urticaria are in their earliest stages pale pink papules 
or patches, varying in size from a pea to an inch or two in diameter. In a 
short time — sometimes a few minutes, at others an hour or so — the central 
part of the patch becomes a dead white colour, is firm to the touch and raised 
a millimetre or two from the surrounding skin. The lesions are intensely 
itchy. They may be few in number or very numerous ; sometimes the whole 
body may be covered with^patches of all shapes and sizes, and figurate patches 
are common. The eruption is most common on the trunk, but any part of 
the body, including the mucous membranes, may be afected. 

Factitious urticaria . — This is a condition of the skin in which the slightest 
trauma, such as a slight scratch, will bring out a wheal. This condition is 
often present in simple urticaria, but fretjuently exists apart from any spon- 
taneous eruption. Tne condition is sometimes referred to as d^rmatographism^ 
as it is possible to produce letters in urticarial wheals on the patient. 
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Qiant urticaria , — In this condition the lesions are not so much wheals 
as circumscribed patches of oedema. They are particularly liable to occut 
about the face — ^the eyelids, cheeks and lips often swelling up quite suddenly — 
burning or itching being an accompanying phenomenon. The mucous 
membranes are not infrequently attacked, and in a few cases sudden oedema 
of the larynx may produce dangerous asphyxial symptoms. The lesions 
are very prone to recur, and these recurrences may persist for years. This 
condition is sometimes spoken of as ari^io-neurotic wdema (see p. 1073). 

Papular urtica/ria . — This type may be a distinct disease or only a variant 
of simple urticaria, but is that commonly seen in infants and young children. 
It is not very commonly seen in breast-fed infants, though it does occur, 
but otherwise is chiefly seen in the first two years of life ; it may in some 
cases, however, persist, with intermission. Up to about 7 years of age. The 
lesions appear, just like those of the adult form, as pink oval patches, usually 
about \ inch in diameter, but instead of the bulk of the whole patch being 
converted into a wheal only a central pinhead-sized wheal is produced. 
Itching is intense and often paroxysmal. When the lesion is scratched the 
central papule becomes inflamed and a bloodstained crust is formed on its 
summit, and it persists after the surrounding pink zone has disappeared. 
The cases usually present discrete pinhead-sized papules, covered with 
bloodstained crusts, suggesting a parasitic origin. Not infrequently vesicles 
surmount the wheals and occasionally quite large bullfis are found. 

The eruption comes out in crops, especially at night, and chiefly on the 
extensor aspect of the lower limbs, the buttocks and the extensor aspect 
of the forearms, but may occur almost anywhere on the body. The ohil^en 
seem to suffer little in general health, though sleep at night is often lost, 
its effects being often more obvious in the parents. 

Urticaria pigmentosa , — This is a rare condition and it is still a question 
whether it should be grouped with the other urticarias. It is chiefly a 
disease of infancy and childhood, but a certain number of adult oases are 
on record. The condition may appear within the first few days of life, and 
in a few cases lesions are said to have been present at birth. 

The lesions usually ajppCar as wheals, ^ to J inch in diameter ; and as 
these disappear a yellowish-brown colour is left, and the lesion may remain 
raised above the surrounding skin or may flatten down to a pigmentary 
macule. These pigmented lesions generally persist for years. Itching may 
or may not be present. Sometimes marked factitious urticaria can be 
elicited. It would appear that occasionally simple urticarial lesions may leave 
behind pigmentation, but the condition described above is something quite 
distinct. In true urticaria pigmentosa there is generally a great increase in 
the mast-cells of the dermis which is absent in ordinary urticaria leaving 
pigmentation. 

Diagnosis. — Simple urticaria may be confused with dermatitis herpeti- 
formis and with the jpremycosic stage of mycosis fungoides. In the former, 
small deep-seated vesicles usually occur ; but as they are not always present 
the diagnosis may be difficult. From the latter a diagnosis cannot be made 
with certainty, though when occurring in old people and persistent, mycosis 
fungoides must be considered. 

The giant forms must be distinguished from erysipelas and. acute erythe^ 
matouB eczema. In the former, high temperature is present, the lesion has 
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a sharply defined, slowly spreading margin, and is often blistered. In the 
latter, the eruption is extensive and symmetrical, the skin is red, and vesicles 
are frequently present. Chronic erysipelas of the lip is a persistent, slowly 
increasing condition and usually arises from a persistent crack in the lip, 
while urticaria has a sudden onset and disappears again. 

Papular urticaria in children is most frequently confused with scabies. 
The diagnosis can be settled by the presence of burrows and the finding of 
acari in the latter condition. In the vesicular form cases may be confused 
with varicella, but the course of the eruption is quite different. 

Urticaria pigmentosa is not likely to be confused with any other condition. 

Treatment. — If a cause can be found it must be removed : articles of 
diet known to cause the eruption must be avoided and all possible septic foci 
dealt with. If the cause is not clear, various types of food must be stopped 
one by one in order to exclude a possible source of trouble. Recently a 
cuti-reaction to various foodstuffs has been devised to detect the causative 
agent, and it is possible to desensitise patients from the particular poison 
to which they are susceptible. Apart from this, mild purgation and the 
administration of intestinal antiseptics, such as salol, ichthammol, creosote 
and calomel, can be recommended. Some patients improve on tonic drugs, 
such as iron, arsenic and quinine. Calcium chloride or lactate given over 
prolonged periods is efficacious in some cases. In others complete freedom 
from work and even rest in bed are necessary. In cases of unknown aetiology, 
non-specific protein therapy, such as injection of whole-blood, milk or peptone, 
is of great value (see p. 1418). 

In the papular form in children excessive intake of sugar plays a part in 
a proportion of cases, and by a rigid cutting down of jams, sweets, etc., relief 
is often obtained. 

In the giant form nerve sedatives, such as valerian and the bromides, are 
of value. 

Locally, anti-pruritic lotions are most useful. Solution of coal tar and 
Bubacetate of lead, min. 120 of each to fl. oz. 8 of water ; or liq. potass, 
hydroxid. min. 60, glycerin min. 60, to fl. oz. 8 of water, may be used and 
can be applied frequently ; alkaline and bran baths also give considerable 
relief. In children a teaspoonful of liq. picis carbon, added to a warm bath 
before going to bed is a valuable remedy, and in some cases sulphur ointment 
grs. 15 to 1 ounce has proved useful ; but lotions are usually better tolerated. 

There is no known treatment which affects urticaria pigmentosa. 

6. PRURIGO 

Prurigo of Hebra is a condition which is rare in this country, but is not 
uncommon in Eastern Europe. It is apparently closely connected with 
papular urticaria, but most authors consider it a distinct affection. It begins 
usually in the first or second year of life, by the appearance of intensely itchy, 
pinhead to lentil-sized papules on the extensor aspects of the limbs, chiefly 
on the legs and forearms ; these soon become covered with bloo^tained 
crusts, and evgitually the whole of the skin of the affected area becomes 
thickened (lichenified), pigmented and excoriated. The lesions may eventu- 
ally involve the whole of the limbs, but the flexures usually escape. The 
trunk, neck and face may become eczema tised and lichenified. The glands 
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in the groins and axilas become much enlarged. The milder cases (prurigo 
mitis) may eventually respond to treatment and get well about the time of 
puberty, but the more severe cases (prurigo ferox) persist throughout life, 
the patient eventually succumbing to the disease. 

Treatment. — There is no specific treatment. Baths and sedative lotions 
and ointments, together with sedative drugs, to relieve itching and to ensure 
sleep, should be employed. 

7. DERMATITIS HERPETIFORMIS 

Dermatitis herpetiformis or Duhring’s disease is a condition character- 
ised by the appearance on the body of crops of erythematous or urticarial 
papules or patches, usually surmounted by herpetic vesicles or bullas, and 
giving rise to intense itching. 

The evidence for placing this disease among the toxic eruptions is not 
conclusive, but is sufficiently suggestive to make it justifiable. In this 
connexion may be mentioned its occurrence as one of the rarer toxaemias 
of pregnancy (hydroa gestationis), and its close clinical resemblance, in 
some cases, to the urticarias and the erythemata. 

etiology and Pathology. — The disease may occur at any time of life ; 
it is rare in infancy and childhood, although cases have been reported ; it is 
fairly common in young adult life, but most cases occur in middle life. Both 
sexes are pretty equally attacked. A special form occurs in association with 
pregnancy, and is apt to recur with each pregnancy. The malady does not 
appear to be associated with the presence of any particular micro-organism 
in the body, and cultures from vesicles and bullse are sterile in their early 
stages. Blood cultures are also negative. 

It has been considered by some to be due to some nervous derangement, 
and it is true that it is sometimes associated with neuroses ; it is probable, 
however, that these are a product rather than a cause of the disease. It is 
probable that the condition is produced by an unknown toxin. 

Microscopically lesions show a dense, cellular infiltration of the superficial 
part of the dermis, chiefly around the yessels. There is always considerable 
superficial oedema, which in the vesicular and bullous cases collects under 
the epidermis, lifting it from the imderlying dermis ; the fluid of the vesicles 
contains a large number of eosinophil corpuscles. 

Symptoms. — The eruption is essenkially polymorphous, that is to 
say, all the types of lesions mentioned above may be present in the same 
case at the same time. Most commonly the lesions look like irregularly 
figurate urticarial wheals which are surmounted by numerous shotty vesicles. 
In other cases the lesions are more frankly erythematous, while in others 
larger vesicles or bullae form, either with or without an underlying erythe- 
matous or urticarial patch. In all cases, except when the bullae are large, 
there is intense itching in the lesions, with the result that they are scratched, 
and small bloodstained crusts or excoriations are seen mixed up with the 
other manifestations of the disease. The limbs and the trunk are most 
frequently aflected, but any part of the cutaneous surface may be involved, 
though rarely the palms and soles, and the mucosae are attacked in a con- 
siderable percentage of cases. There is a great tendency for the lesions to 
recur, fresh crops coming out at frequent intervals, and the disease may 
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persist for years ; the writer has under his care a case of over 40 years’ 
duration. 

The general health usually suffers very little, in spite of the fact that 
sleep is often disturbed. Gastro-intestinal symptoms, such as diarrhoea 
and vomiting, may occasionally occur, and in fatal cases lesions have been 
found in the gastro-intestinal tract, which possibly account for the abov?- 
mentioned symptoms. An increase in the eosinophil corpuscles in the blood 
occurs in the majority of cases. 

Diagnosis. — From erythema multiforme it can be distinguished by the 
irregular distribution, the shape and the polymorphic character of the 
lesions in conjunction with the intense itching which occurs ; from 
urticaria by the presence of vesicles and bullse, which are almost unknown 
in simple urticaria, though not infrequent in the papular variety, and by 
the persistence and recurrence of the lesions ; and from pemphigus by the 
itching, the polymorphous character of the lesions, and the comparatively 
slight effect on the general health. 

Treatment. — This calls for much patience on the part both of the 
patient and the physician. In the first place a careful examination, both 
clinical and bacteriological, must be made to find any focus of disease. 
Of the internal remedies most reliance has been placed on arsenic, and in 
some cases the eruption ceases when a certain dose is reached ; but this 
is by no means always the case. Arsenic may be given by the mouth' as 
Fowler’s solution or Asiatic pill, or by injection, the cacodylate of soda, 
enesol and arsphenamine (salvarsan) being the favourite preparations. The 
dose should be small to start with, aud increased to the limit of tolerance ; 
and the drug should be discontinued if no defihite result is obtained. 
Aperients and saline lavage of the bpwel are satisfactory in severe cases ; in 
others quinine, salicin and sodium bicarbonate have proved successful. In 
any case attempts should be made to check the itching. Alcohol and coffee 
should be stopped, and also all excess of sugar in the diet. Phenacetin and 
phenazone are useful, and sedatives may be given occasionally at night. 
The injection of certain non-specific protein substances, such as thp patient’s 
own blood, horse serum, sterilised milk or peptone, has occasionally produced 
a cure. 

Local remedies consist mainly of anti-pruritje applications. The most 
useful is a lotion containing 2 to 3 per cent, phenol, 1 per cent. liq. potass, 
hydroxid., or 2 to 5 pejr cent. liq. picis eaxbonis. Alkaline and bran baths are 
valuable, especially in the bullous cases — in which cases also weak (6 per cent.) 
sulphur ointment sometimes acts well. 

8. PEMPHIGUS 

An inflammatory condition of the skin, characterised by the eruption of 
blisters usually occurring in crops, and associiited with constitutional symptoms. 

Four different varieties are recognised : (1) acute pemphigus, (2) chronic 
(pemphigus vulgaris), (3) pemphigus foliaceus, and (4) pemphigus vegetans. 
Acute pemphigus is now known to be a definite bacterial infection, and should 
not strictly be included in this group ; but it is placed here for oonvenienoe 
of description. In the other three varieties the cause is unknown, but it is 
believed that they arc of toxic origin. 
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(a) AcuTjfl PjSMrHiGus 

Etiology. — This is a rare condition which occurs almost entirely in 
butchers, and appears to be due to inoculation of some abrasion with a 
pathogenic micro-organism, the diplococcus of Pcrnot and Bulloch. The 
lesions are not produced by local spread, as in impetigo contagiosa, but are 
distributed through the blood stream, and symptoms of acute toxaemia 
occur simultaneously with (or even before) the appearance of the eruption. 
The diplococcus can be obtained from the bulljB, as well as from the 
blood. 

Symptoms. — The disease commences acutely with fever, malaise, 
nausea and vomiting. Bullae then appear suddenly on the apparently 
normal skin ; they are usually very numerous, and as big as a pigeon’s or hen's 
egg. They may burst, leaving a red oozing surface. The lesions usually 
involve the mucous membranes of the mouth and throat, and even of the 
intestinal tract, causing pain and difficulty in swallowing, diarrhoea and 
vomiting, and secondary bronchitic and broncho-pneumonic complications. 
In a large proportion of cases a general septicaemic condition supervenes 
and the patient dies, but in a few milder oases the lesions dry up and the 
patient recovers, Barely cases may become chronic. 

Treatment. — The cases are so infrequently seen that little can be said 
on this point. The main principles are to keep the patient in bed, puncture 
the vesicles, and apply mild antiseptic dressing, e.g, 1 in 4000 potassium 
permanganate, with a thin layer of paraffin gauze between it and the skin, or 
I in 1000 acridavine emulsion. Quinine is recommended as the best internal 
remedy. No observations have been made, as far as the writer knows, with 
regard to specific therafjy. 


(h) CaKOWlC BlCMPHiOUH 

Symptoms. — The affection, which is also rare, is characterised by the 
appearance of crops of bulla3 in various parts of the skin and mucous 
membranes, each bulles appearing on the skin without any pre-existing ery- 
thematous or urticarial lesion. The eruption is not associated with itching, 
but the general health suffers, thus differing from dermatitis herpetiformis. 
Further, the bullae are usually sterile in their early stages, though both the 
Staphylococcus pyogenes alhus and the Bacilhis pyocyaneus have been found ; 
but these are almost certainly secondary infections. 

The buUflB usually dry up in the course of a week, leaving an erythematous 
and scaly patch, which subsequently disappears ; but fresh crops of blisters 
constantly come out, and this state of affairs may persist for months and 
years. The general tendency is for the disease to continue, while the general 
health steadily deteriorates, and finally death supervenes. 

Diagnosis. — This has to be made from dermatitis herpetiformis and 
from the bullous form of erythema multiforme. The main points in the 
diagnosis of the former have been considered in a preceding paragraph. In 
er 3 rthema multiforme the lesions are especially distributed on the ex- 
tremities, and some of them show the definite coin-shaped eryldiematous 
patches. The attack usually lasts only a week or two. 

Treatment. — This is very unsatisfactory. Arsenic in full doses has 
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given good results, and quinine and salicin are also recommended. Suramin 
(antrypol, germanin Bayer 205) appears to give good results in some cases. 
Gastro-intestinal antiseptics and colon lavage are useful. Intramuscular 
injection of horse serum, or of the patient’s own serum, may be tried. Local 
treatment is the same as for acute pemphigus. 

(c) Pemphigus Foliaceus 

This is probably only an extensive type of chronic pemphigus. 

Symptoms. — Bullaa appear frequently and over large areas of the body, 
and as a result set up a condition resembling generalised exfoliative dermatitus. 
When this stage is reached fresh bullae are not properly formed, owing to the 
permeability of the improperly formed horny layer, abortive flaccid lesions 
constantly appearing on the affected areas. Crusting, scaling and a tendency 
to warty formations, together with much pigmentation, are present. The 
trunk, neck, face, scalp and limbs may all be attacked, but usually the hands 
and feet are much less affected. 

The general health is usually much affected ; but this is not always so. 
The writer has had under his observation a case of 20 years’ duration who, 
apart from the skin condition, was otherwise well. Usually, however, cases 
end fatally in a year or two. 

Diagnosis. — The only condition likely to be confused with this is general- 
ised exfoliative dermatitis ; but in this latter condition bullous formation is 
absent. 

Treatment. — This is the same as for chrordc pemphigus. 

(d) Pemphigus Vegetans 

Symptoms. — The lesions in this type frequently first appear in the raucous 
membrane of the mouth, but may appear on other parts of the body. When 
f ull y developed they are chiefly localised to the flexures of the axillse, elbows, 
groins, knees and around the anus and vulva. The initial lesion is a flaccid 
blister, which on rupture develops fungating granulations from its base, 
which discharge much fetid secretion. The patient’s health suffers rapidly 
from septic absorption, and he usually succumbs in the course of a few 
months. 

Diagnosis. — The condition when fully established is characteristic, but 
in the early stages the lesions might be mistaken for syphilitic mucous 
tubercles. The diagnosis can be settled by the presence of other syphilitic 
lesions, by findin g the spirocheata pallida, and by the Wassermann reaction. 

Treatment. — No treatment is known to influence the course of the 
disease. Local antiseptics are required for the lesions, weak perchloride of 
mercury and eusol bein^ the most likely to be satisfactory. Otherwise 
treatment is on the same lines as for pemphigus chronicus. 

9. DERMATITIS EXFOLIATIVA 

Synonym. — Pityriasis Rubra. 

This is a generalised inflammation of the skin, characterised by redness 
and profuse scaling. There are many types of this condition, and divers 
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causes. It is customary to divide dermatitis exfoliativa into primary and 
secondary varieties. The former occurs without any pre-existing dermatosis, 
while the latter really represents the generalisation of some other skin in- 
flammation, such as eczema, seborrheeic dermatitis or psoriasis. When such 
diseases generalise there is a tendency for them to take on the character of 
a primary exfoliative dermatitis, presently to be described. 

The primary variety occurs in its most striking form in salvarsan poison- 
ing, and may also occur in such diseases as leukaemia and mycosis fungoides 
— diseases closely related to one another. There still remain, however, a 
number of cases in which no cause can be found, and which we are probably 
justifled in considering as toxic eruptions. 

Symptoms, — The cases due to arsphenamine may be taken as typical of 
the group. In these the eruption usually commences as bright, scarlatiuiform 
patches on the flexor aspect of the forearms and on the abdomen and chest. 
The rash spreads rapidly, so that in a day or two the whole body is covered. 
At first it is found to consist of distinct pinhead-sized macules, chiefly 
around the follicles, but soon it becomes one continuous red sheet. Almost 
immediately the eruption begins to scale ; the scales may be of the fine 
branny type, or large like fish scales. The amount varies in different cases, 
but is often very considerable, the bed having to be swept out several times 
a day. The onset is not always as described ; sometimes the initial eruption 
is an urticaria , or even like an acute erjrthematous eczema,^ involving the 
face and forearms, and in a case recently under the writer’s care it was 
erythemato- vesicular at the commencement. Once the eruption is fully 
established it usually takes 2 to 3 months to disappear. In an uncomplicated 
case the rash gradually subsides, scaling ceases, and the skin assumes its 
normal colour, though some thickening may remain for a considerable time. 
I’he flexures of the limb and the neck usually are the last to clear. The 
hair is frequently completely shed, but grows again later, and the nails may 
also be lost temporarily, though this is less frequent. An irregular thickening 
of the nails is, however, more conoimon. At the onset there may be fever, 
malaise and intestinal disturbance; later, in the course of 3 to 4 weeks, 
bronchitis and broncho-pneumonia may supervene, and sometimes cause a 
fatal issue. Nephritis may also occur, and may cause permanent renal 
changes. If careful nursing is not provided the skin may become infected, 
and septic absorption may occur. There is always much enlargement of 
the lymphatic glands, which are soft and spongy, and conjunctivitis is 

sometimes present. i j rc 

Most of the idiopathic cases run a similar course ; but several dinerent 
varieties have been described, among which the condition known as 
pityriasis rubra of Hebra is apt to be associated with visceral complications 
and with skin atrophy, and runs a very fatal course. 

Diagnosis. — The primary cases must be distinguished from those due to 
leuksemia and mycosis fungoides. In the former the blood picture will 
probably clear the diagnosis, and in the latter the severe itching, which usually 
accompanies it, and which is usually absent in the simple exfoliative derma- 
titis cases. 

Prognosis. — ^This is always uncertain, and should be very guarded. 
Cases may clear up in 2 or 3 weeks, or may persist for years, with gradually 
increasing prostration ending in death. 
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Treatment. — In the arsphenamme cases sulphur appears to be the best 

remedy. It may be given as sodium thiosulphate by intravenous injection. 
The main internal remedies must be directed to maintaining the general 
health, and to countering complications as they arise. Complete rest in 
bed is indicated in all cases, however mild they may at first appear, and the 
warmth of the body must be maintained. Warm bran baths may be given 
if no fever is present, and dusting the skin with talc powder makes the patient 
comfortable. Local septic complications must be dealt with by mild anti- 
septic creams or pastes. 


ERUPTIONS DUE TO BACTERIA AND FUNGI 

Having dealt with the deep inflammatory dermatoses produced by toxins 
circulating in the blood, it is now necessary to consider those which are caused 
by living organisms reaching the skin by the same channels. Three of these 
form a very important group of dermatoses, namely, tuberculosis, syphilis and 
leprosy. The two latter have been dealt with on pp. 193 and 121 respectively. 
There are, however, certain others which require notice. It is probable that 
the eruptions of certain specific fevers may be due to the presence of the in- 
fecting organisms in the tissues ; this is known to be the case in the rose spots 
of typhoid fever. The erythematous and purpuric eruptions sometimes seen 
in malignant endocarditis and other septiceemic and pysemic conditions are 
also probably due to the direct action of the streptococcus, while it will be 
necessary later to describe the cutaneous manifestations produced by the 
gonococcus when it enters the blood stream. 


1. TUBERCULOSIS CUTIS 

The tubercle bacillus may attack the skin in several diflerent ways. The 
commonest variety is a superficial granulomatous formation known as lupus 
vulgaris ; this variety can apparently bo produced both by local inoculation 
and through the blood stream. Lupus verrucosus, a variant of this type, 
is generally a local inoculation, and is accompanied by warty overgrowths. 
MiHary tuberculosis of the skin may accompany general miliary tuberculosis, 
and local tuberculous ulcers may also form, but are chiefly seen on the mucous 
membranes. In addition, an infection of the skin may occur when a tuber- 
culous abscess, either from a suppurating lymphatic gland or bone, bursts 
through the skin, and this is spoken of as scrofulodermia. There are also 
groups of cutaneous and subcutaneous tuberculous lesions, produced by bacilli 
circulating in the blood, which are called tuberculides, and include several 
varieties, the lichenoid or lichen scrofulosorum, the acneiform or acne scro- 
fulosOrum, the papulo-neftrotic, and the gummatous (erythema induratum 
or Bazin *s disease). 


(a) Lupus Vulgaris 

Pathology. — The lupus nodule is composed of a group of ordinary miliary 
tubereloB, such as are seen in the lungs and elsewhere. It consists of groups 
of epithelioid cells, surrounding giant cells, often with peripherally arranged 
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nuclei, the whole being surrounded by a dense mass of round cells. Tubercle 
bacilli have been demonstrated in the lesions, and inoculation into guinea- 
pigs will produce tuberculous lesions. 

S]^ptoms. — Lupus vulgaris usually attacks the face ; but it is not un- 
common to find patches on other parts of the body. In this latter site it 
may be symmetrical. Usually on' the face it is asymmetrical. It is most 
frequent on the nose or cheek, and frequently begins in childhood. The 
earnest lesion is a small, dull-red pinhead-sized spot, to which other similar 
^ota are soon added, the whole being surrounded by an erythematous zone. 
On pressure with a lens, however, these original spots can be distinctly seen 
as yellowish points or nodules compared in appearance to apple jelly. They 
are very soft, and if a pointed match is applied to one of them it n^s easily 
into the nodule. These patches may slowly spread so as to involve consider- 
able areas, and may persist for a long period without ulceration. In other 
cases, however, ulceration may supervene, and considerable destruction of 
tissue take place, especially on the nose, which is often completely destroyed 
up to the edges of the nasal bones. The bone itself is not attacked ; but the 
cartilage may completely disappear. If healing occurs, a soft, superficial 
scar is produced ; but fresh nodules are liable to appear in it. Any part of the 
face may be attacked ; but the scalp usually escapes. The glands in the neck 
may enlarge and occasionally break down, but this is uncommon. Facial 
lupus vulgaris is frequently complicated by similar lesions in the mucosa of 
the nose and mouth, and these situations are sometimes the primary seat of 
the disease. On the mucous membranes the nodules are not visible, but 
sharply defined, raised, rather warty-looking patches occur. It is commonly 
seen on the inner aspects of the cheek, gums, palate and nasal mucosa ; but 
the pharynx and larynx may be involved. 

On the body the patches may attain great dimensions ; they often spread 
at the margins and heal in the centre, forming irregular gyrate patterns. As 
a rule they are of the non-ulcerating type ; but in some cases ulceration occurs. 
In some cases, too, considerable contraction of the skin results, leading to 
deformity ; in others the lymphatic vessels become blocked, and a condition 
of elephantiasis may supervene. 

The disease usually spreads very slowly, and lasts a great number of years. 
Some cases remain practically stationary almost indefinitely. A few, however, 
spread rapidly and defy treatment. 

In old-standing cases there is a definite tendency to the development of 
carcinoma. This is of the squamous type, and does not as a rule give rise to 
secondary carcinomatous glands. It can, therefore, generally be removed 
locally. 

Diagnosis. — Lupus vulgaris is most easily confused with lupus erythema- 
tosus (p. 1466). In the former definite nodules are present, and there is a 
tendency to ulceration ; the disease usually begins in childhood and petsists 
for many years. In the latter the disease is non-ulcerative, has a great 
tendency to be symmetrical, rarely appears before adult life, and is especi- 
ally liable to occur in the middle-aged. The scalp is often attacked, while 
this is rare in lupus vulgaris. In lupus erythematosus thick adherent scales, 
fixed down by epithelial plugs, form, and the scar is often covered with 
pits of varying size ; in lupus vulgaris thC scale is of a very superficial type 
and easily removed, and there ate no pings. 
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From tertiary syphilis the diagnosis may occasionally be difficult, and the 
two conditions may be combined. The absence of nodules, the tendency to 
form sharply cut, rather deep ulcers, the presence of a positive Wassermann 
reaction, and the rapid response to anti-syphilitic remedies will generally 
settle the diagnosis. 

Rodent ulcer is distinguished by its appearance fairly late in life, by its 
firm rolled edges of pearly white colour, and by its tendency to involve the 
bony structures of the face. 

Treatment. — Of prime importance is the general health of the patient. 
Good ventilation, sunlight, warm clothing and plenty of good food are 
necessary if cases are to do well. In the absence of a good supply of natural 
sunlight excellent results are obtained by exposing the body to the rays 
of the- carbon-arc or mercury-vapour lamps. As to drugs, cod-liver oil, 
malt, iron and arsenic are often of considerable value. 

Local measures should also be taken to destroy the lesions. Small patches 
may be excised ; but this method is only rarely applicable. If the patches are 
non-ulccrating, and not too extensive, excellent results are obtained by the 
Finsen light ; but this method is rarely available, and is very slow. The 
nodules may be destroyed by the apj)lication of 20 per cent. ac. salicylic plaster 
with cresote, or 10 per cent, pyrogallic acid ointment rubbed in daily until 
a violent reaction is produced. Adamson has recommended rubbing jicid 
nitrate of mercury into the patches, and this gives very satisfactory results. 
In the larger ulcerating patches a preliminary scraping, followed by the 
application of acid nitrate of mercury or zinc chloride stick, is usually satis- 
factory. The use of X-rays and COg snow has nothing to recommend it, 
and the former is very dangerous if given over prolonged periods. On the 
other hand, some satisfactory results have been reported after treatment 
with “ Grenz ” rays. 

(b) Lurus Verrucosus 

This is due to the local inoculation of the tubercle bacillus, and is chiefly 
seen in those who handle infected meat, and in those who conduct autopsies. 
It is also known as verruca necrogenica or •post-rmrtem wart. 

Symptoms. — The lesions usually occur on the hands, chiefly the dorsum 
and on the knuckles. The earliest lesion is a small, red, firm papule, which 
spready slowly. The centre soon becomes raised and warty ; but there is 
always a well-marked inflammatory zone around this warty growth. Serum 
and pus may exude between the papillse of the wart, and the whole may be 
crusted. The lesion is generally single, and may attain several inches in 
diameter. Rarely numerous lesions are present. 

Treatment.-^mall lesions are best excised. Destruction by the actual 
cautery, or by diathermy, may be practised in some cases. In this variety 
a pastille dose of X-rays ma flatten down the warty growth, and this may be 
followed by the use of salicylic acid or mercurial plasters, or by painting with 
acid nitrate of mercury. 


(c) Local Tuberculous Ulcers 

These occur usually as complications of tuberculosis of other organs. 
They are frequently present on the mucous membranes, or around the orifices 
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of the body. Little can be done except palliative treatment if they are 
numerous ; but isolated ones can be destroyed by one of the methods already 
described. 


{d) SCSOFULODERMU 

This terra is applied to secondary infection of the skin from the bursting 
of deep-seated tuberculous abscesses. The lesions either take the form of a 
thick crust overlying an area of unhealthy-looking granulation tissue, or are 
purplish-red shiny areas surrounding a sinus. 

The term is also applied to single or multiple subcutaneous abscesBes, 
not infrequently seen in children, which contain pus, in which numerous 
tubercle bacilli can be found. They are sometimes called tuberculous 
gummata. 

Treatment. — ^The treatment of the underlying condition is essentially 
surgical and where possible the afEected skin should be excised, otherwise 
scraping, followed by painting with acid nitrate of mercury, is the best 
treatment. 


(e) The Tuberculides 

These lesions, which are due to the lodgment of tubercle bacilli in the 
peripheral capillaries, with the production of a local inflammatory reaction, 
differ from the foregoing tuberculous diseases of the skin in that there is no 
tendency for the individual lesions to spread. They are thus comparable to 
the secondary syphilidea, and like them are of several different types. 

The Lichenoid Tuberculide, — Symptoms, — This condition, also known 
as lichen scrofulosorum, is chiefly seen in young children with glandular 
tuberculosis. The lesions come out in crops, chiefly on the trunk, and are 
arranged in circular or oval groups, made up of pinhead-sized acuminate 
follicular papules. These lesions may be of the same colour as the normal 
skin, or of bright red colour. There is usually a small crust on the summit 
of each papule, or sometimes a small pustule. The disease lasts from a 
week or two to many months. 

Diagnosis. — In lichen spinulosus there is less obvious inflammation, and 
a homy spine projects from the centre of the papule, which can be removed 
by forceps. 

The small follicular syphilide occurs in adults, and is associated with other 
syphilitic phenomena. 

Treatment. — No special treatment of the skin has any effect. The 
treatment is that for glandular tuberculosis. 

The Acneiform Tuberculide. — Symptoms. — This condition, also known 
as acne scrofutosorum^ occurs in children and adolescents who are suffering 
from some form of tuberculosis, and chiefly affects the buttocks and thighs, 
but may be more extensive. The lesions are lentil-sized, acuminate, folli- 
cular papules and pustules, and are generally distributed discretely. They 
are of bright red colour and pustular or crusted. 

Diagnosis. — ^The affection is sometimes difficult to diagnose from staphy- 
lococcal folliculitis ; but the individual lesions run a much slower course, and 
are usually more numerous and not painful. 

Treatment. — This is the same as for the lichenoid tuberculide. 



1464 


DISEASES OF THE SKIN 


The Papulo-necrotic Tuberculide. — Symptoms. — In this variety of 
tuberculide the lesions are small lentil* to pea-sized nodules starting deep in 
the dermis or in the hypoderm, eventually softening and bursting through the 
skin with the production of a small rather indolent ulcer. After healing, 
pitted scars are left. The lesions are usually numerous and come out in 
crops, which may continue to appear over a period of some years. The 
parts affected are chiefly the distal extremities of the limbs, e,g, the backs 
of the hands and feet, the sides of the fingers and the extensor aspects of 
the forearms and legs. Lesions in these regions have been named folUclis. 
Somewhat similar lesions have been described on the face and termed acnitis, 
but it is still not quite clear that they belong to the same group. The 
eruption nearly always occurs in patients who have some other mani- 
festations of tuberculosis, and occurs chiefly in young adults. 

Diagnosis. — These cases can be distinguished from erythema multiforme 
by their deeper site of origin, and by their tendency to ulcerate and produce 
scars. 

Treatment. — As for other tuberculides. No local treatment has any 
effect on the lesions. 

The Gummatous Tuberculide.— Symptoms.- This condition, which 
also goes by the name of erythema induratum or Bazin's disease^ is not 
uncommon, and is almost entirely confined to the legs, especially the calves, 
and is usually bilateral. It occurs chiefly in girls and young women between 
the ages of 16 and 25. The initial lesion is a deep-seated nodule, from a pea 
to a hazel-nut in size, starting in the subcutaneous fat. The nodule slowly 
increases in size, involves the skin, which becomes purplish in colour, and 
eventually softens and bursts. The ulcer thus produced has a ragged edge 
and an unhealthy purplish-red base, often covered by a dirty greenish slough. 
These ulcers are very sluggish, and take weeks or months to heal. Fresh 
lesions are constantly forming, and a dozen or more lesions may be found 
simultaneously on the two limbs. There is often considerable pain in 
the lesions. 

Diagnosis. — From syphilitic gummata. — In this condition the lesions arc 
less numerous — ^indeed often single — and are rarely so symmetrical. The 
lesions are usually painless. The edge of the ulcer is sharper and more 
cleanly cut, and the base is cleaner, or has a characteristic wash-leather 
slough. Other stigmata of syphilis may be present, and the Wassermanii 
reaction is positive. 

In older patients, mainly women, similar nodules occur, which do not 
break down and ulcerate. These are probably of the same nature but have 
been called hypodermic sarcoids, and must not be confused with cutaneous 
sarcoids described under sarcoidosis. 

Treatment. — The uloera^heal readily if the patient is kept in bed, but are 
liable to recur when she gets up again. General tonic treatment should be 
given, and in many cases arsphenamine has proved to be a potent remedy. 
Locally antiseptic baths and dressings are required. 

2, LUPUS ERYTHEMATOSUS 

An inflammatory condition of the dermis, usually chronic but occasion- 
ally running an acute course, characterised by the presence of circumscribed 
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red patches, with or without adherent scales, and which on recovery leaves 
scars. 

iEtiology. — This is still unknown. It has for many years been thought 
to be due to toxins of the tubercle bacillus and is frequently associated with 
tuberculosis, but cases occur in which this disease cannot be traced. Lately 
a good deal of attention has been called to focal sepsis as a cause, but the 
evidence is no more conclusive than for tuberculosis. It is thought that It 
may be produced by more than one variety of toxin, or that it may be due to 
a specific organism as yet undiscovered. There can be little doubt that 
exposure to sunlight tends to bring out the lesions. The disease is chiefly 
found in middle age, but may begin before the age of 20. It is more frequent 
in women. 

Pathology. — The chief change in the skin is an infiltration in the neigh- 
bourhood of the vessels of the dermis with round cells, which may destroy 
the hair follicles and sweat ducts. In the epidermis there is a hyperkeratosis, 
which is especially marked at the follicular openings, so that horny plugs 
are formed. 

Symptoms. — Two main types are seen — (1) The erythematous, and 
(2> the scaly or fixed type. 

1. The erythematous type . — This is less frequent and has a greater tendency 
to be generalised. It may run an acute course or may develop into the 
scaly type. The lesions are chiefly seen on the cheeks and form circum- 
scribed disk- like lesions, raised and slightly infiltrated and of a pale red to a 
purplish-red colour. These often show patulous follicular openings on the 
surface. They may also occur as diffuse flat non-infiltrated sheets of redness. 
This type is very apt to be associated with lesions in other parts of the body^ 
particularly the backs of the hands and fingers, the arms and forearms, the 
chest, neck and ears. Occasionally an almost universal eruption appears. 
The patches may sometimes become bullous and haemorrhage may occur 
into the bullae. These disseminated cases may be associated with acute 
visceral diseases, such as pneumonia, pleurisy and nephritis, and even in 
the absence of these high fevet may be present. Usually in this type of 
case, if the patient survives, the eruption clears up without much 
scarring. 

2. f}ie scaly type . — This is by far the commonest variety, and is generally 
very cjxronic and localised, but inay occasionally be acut^ and generalised. 
The lesions are chiefly seen on the nose, cheeks, ears and scalp, but are not 
uncommon on the backs of the hands. They are very apt to be distributed 
symmetrically in the shape of a bat's wing on the nose and two cheeks. The 
lesions are usually irregularly shaped red patches, often sunk below the surface 
of the skin, and covered with greyish scales, which are extremely adherent. 
When removed homy plugs are seen to penetrate into the epidermis, and 
when the patches clear up a depressed scar is left, often with numerous pits 
on its surface. When the scalp is attacked the hair is lost permanently. The 
muCotiB membranes may be attacked, the most frequent sites being the 
vermilion border of the lips and the palate. 

Pain sometimes occurs in the patches and sometimes they itch, but 
generally no local sensations are present. The patient’s health is usually 
below par, and there is often considerable neurosis, but severe ronsfitutional 
symptoms are usually absent. 
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The course is exceedingly chronic, the patches often persisting for years 
in spite of treatment. 

Diagnosis. — The condition is differentiated from lupus vulgaris by the 
absence of nodules, the symmetry of the lesions, the absence of ulceration 
and the age of the patient ; from erysipelas, by the slowness of the spread 
and the absence of high fever ; and from erythema multiforme, by the 
chronicity of the lesions and the presence of destructive effect on the skin 
shown by scarring. 

Treatment. — The acute erythematous cases should be kept in bed and 
complications treated. All possible sources of focal infection should be re- 
moved. The drug which appears most to influence cases is quinine, which 
should be given in full doses. Local treatment is not usually required in the 
acute erythematous cases. In all cases, especially the very acute types, 
sulphapyridine is worthy of trial. 

In the chronic scaly cases, quinine and general tonic treatment are indi- 
cated. Good results have been obtained by the intravenous injection of 
gold compounds, such as myocrysin, krysolgan, triphal, solganal, or sanocrysin 
It is advisable to keep the doses of gold preparations small compared with 
those given for tuberculosis. Intramuscular injections of bismuth salts have 
also given good results. Ecst in bed is always beneficial, and the patient 
should not be allowed to go out in a strong wind or in the hot sun, as tjiese 
aggravate the condition. 

Local treatment is chiefly directed to removal of the scales and the pro- 
duction of a mild inflammatory reaction in the patches. For the former 
ac. salicyl. ointment, 3 to 5 per cent., or plaster, 5 to 10 per cent., may be 
employed. For the latter 5 to 10 per cent, pyrogallic acid, painting with pure 
carbolic acid, or applications for a few seconds of COg snow. 


3. GONORRH(EAL KERATOSIS 

The lesions in this condition are probably produced by gonococci curcu- 
lating in the blood stream, although they have not been demonstrated. 

They occur in patients suffering from gonorrhoeal arthritis and other 
manifestations of general gonococcal infection, and usually appear on the 
palms and soles, though other parts of the hands and limbs may be affected. 

The lesions are red patches covered with cone-shaped horny thickenings, 
and are generally numerous. In addition, a general hyperkeratosis of the 
palms and soles may occur. 

Treatment. — General treatment for gonorrhoea is required, together 
with ung. ac. salicylic, locally. 


4. SPOROTRICHOSIS 

In addition to those bacterial conditions which attack the skin by way 
of the blood stream, a certain number do so by way of the lymphatics. 
Lymphangitis with abscess formation from pyogenic organisms is well known, 
and the same condition in tuberculosis has already been described under the 
title of “ scrofulodermia.’’ Actinomycosis is another such condition, and 
has already been dealt with (p. 185). Somewhat similar conditions to the 
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two last mentioned may be produced by certain fungi, of which the only one 
which requires special notice is sporotrichosis. 

Symptoms. — Infection may take place through a crack in the skin, 
usually on the hand or foot. From this a lymphangitis starts, which spreads 
up the affected limb, and subcutaneous cold abscesses soon appear at points 
along the affected lymphatics. These eventually burst and leave indolent 
fungating ulcers, which show little or no tendency to heal spontaneously. 
A good deal of pus or yellowish fluid exudes. 

Diagnosis. — Cases are usually diagnosed as tuberculosis, and a certain 
diagnosis can only be made by obtaining the fungus in culture. This should 
be done on Sabouraud’s proof medium and incubated at room temperature. 

Treatment. — The lesions usually disappear under large doses of potas- 
sium iodide administered internally. 


ERUPTIONS DUE TO FILTRABLE VIRUSES 

Certain affections of the skin are now known to be due to filtrable viruses. 
Among these are : 

(1) Herpes zoster (see p. 1583). 

(2) Herpes simplex. 

(3) Herpes preputialis. 

(4) Verruca vulgaris. 

(5) Molluscum contagiosum. 

It is more convenient to deal with warts and molluscum contagiosum 
when discussing tumours of the skin (pp. 1481 and 1482), while zoster is 
described elsewhere (p. 1583). 

]. HERPES SIMPLEX 

Herpes Simplex or Herpes Fcbrilis is a condition to which some people, 
and especially children, are prone whenever they develop a slight febrile attack 
or even a slight cold. 

etiology. — The disease is produced by a filter-passing virus which, when 
injected into rabbits, produces a fatal form of encephalitis, and is closely 
l eiated to the virus of encephalitis lethargica. 

Symptoms. — The lesions consist of small groups of vesicles, on an 
inflamed base, which come out chiefly in the neighbourhood of the mouth. 
They arc irregularly distributed, have no relations to any nerve trunks, and 
are generally bilateral. They disappear in the course of a week or so, after 
crusting over, and leave no scars. In one type, seen especially in children, 
recurrent attacks occur on the cheek, often at regular intervals and without 
any special cause. These attacks also clear up and leave no scars. A recur- 
rent typo is also found affecting the buttocks in adults. 

Treatment. — A bland protective ointment, such as zinc cream or Lassar’s 
paste, or a dusting powder, such as bismuth subgallate, is all that is required. 
In recurrent cases, small doses of X-rays given during the quiescent period 
appear to diminish the liability to fresh attacks. Treatment by vaccines 
prepared from the virus have been tried, but results are uncertain. 
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2. HERl^ES PREPUTTALLS 

This is the name given to small crops of two or three to half a dozen 
or more small vesicles which sometimes appear on the under surface of the 
prepuce. The vesicles quickly rupture and leave behind pinhead-sized 
ulcers which are painful. There is no tendency for these ulcers to increase 
in size. This latter feature helps to differentiate them from both syphilitic 
ulcers and soft sores. 

Treatment. — This is the same as for Herpes Simplex. 


, ERUPTIONS DUE TO ERRORS OF METABOLISM 
XANTHOMA 

Xanthoma forms an interesting link between the inflammations due to 
chemical toxins circulating in the blood and those due to bacteria, for in 
this condition lesions of a granulomatous nature are produced around a 
deposit of a chemical substance in the tissues. Apart from this condition, 
all the granulomata whose nature is known are produced directly by bacteria ; 
tubercle, syphilis and lepra are the best known examples. * 

Three clinical varieties of xanthoma are recognised : (1) xanthoma 

tuberosum, (2) xanthoma diabeticorum, and (3) xanthoma planum. 

iEtiology. — Xanthoma tuberosum and diabeticorum occur in patients 
who for some reason or other have some disturbance of lipoid metabolism, 
often shown by an excess of cholesteriri in the blood serum. This is why 
one form is seen in diabetics. The cholesterin becomes deposited in the 
tissues and causes a reaction, chiefly among the fixed connective-tissue cells 
of the dermis, particularly the endothelial cells, and a granuloma not unlike 
that seen in tuberculosis is produced. Histologically the tumours of xanthoma 
consist of large cells, arranged around the vessels, containing droplets of a 
cholesterin-fatty-acid-ester and some fat. Around these cells a varying 
degree of connective-tissue hypertrophy may occur. 

Symptoms . — Xanthoma tuberosum. — In this condition numerous 
discrete yellowish nodules appear in the skin. These increase in size and 
may form tumours as big as an orange. They are most commonly seen on 
the extensor aspects of the limbs, especially on the elbows and knees, where 
they may form large firm tumours, but they may be seen on any part of the 
skin. The bones, tendons, viscera and mucous membranes may also be 
involved. The colour varies from a bright yellow to an orange or red. The 
disease is usually seen in young adults. It does not generally affect the 
general health, but is occi^ionally associated with jaundice. The lesions arc 
verj^ersistent. 

Xanthoma diabeticorum . — The lesions are usually smaller and more 
numerous ; they are lentil-sized lesions and come out in crops, usually on 
the buttocks and extensor surfaces of the limbs. They disappear rapidly 
under appropriate treatment for diabetes. 

Treatment. — In the diabetic cases, the underlying disease must be 
treated. For xanthoma tuberosum no definite treatment can be laid down, 
but a diet which contains as little fat as possible should be prescjibed. 
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Xanthoma palpebrarum. — Etiology. — ^This has been considered to be a 
fatty degeneration of the fibres of the orbicularis palpebrarum muscle, but in 
some cases an excess of choleaterin in the blood has been demonstrated. 

Symptoms. — The lesions consist of flat, yellow, slightly raised patches, 
which are often symmetrically placed, on the eyelids near the inner canthus. 
They may be as small as a pin’s head or may involve almost the whole eyelid. 
They produce no symptoms. They mostly occur in old people. 

Treatment. — They can be destroyed by electrolysis or by caustics, or 
removed by excision. 


(J. INFLAMMATORY DERMATOSES OE UNKNOWN 

ORIGIN 

In this group are included certain dermatoses with well-defined char- 
acters which entitle them to be considered clinical entities, but whose aetiology 
is entirely obscure. The following diseases are included under this heading : 
psoriasis, parapsoriasis, pityriasis rubra pilaris, lichen planus, scleroderma 
and sclerema neonatorum. It must not be assumed that because these 
conditions are grouped together that they have any relationship to one 
another. 


PSORIASIS 

A very common condition characterised by the presence of red, scaly 
papules and patches of characteristic appearance on various parts of the body 
and unassociated vith any disturbance of the .general health* 

Etiology. — The disease frequently begins towards the end of the second I , 
decade, and is not infrequently seen in children from about 7 years of age 
and upwards, but is very rare in small children. Both sexes are equally 
aflected. On the other hand, the first attack may occur in advanced age. 

It has been attributed to parasitic agencies, toxins of b act erial and jneta- 
bolic origin, and to neuropathic causes, but there is very little evidence to 
support any of these views. There is no doubt that in some cases a strong 
family history can bo made out. 

Pathology. — Histological examination shows a great overgrowth of 
the epithelium, with downward growth of the interpapillary processes, and 
corresponding elongation of the papillae. The homy layer is badly formed 
(parakeratosis), and collections of leucocytes can be found between the 
homy cells. There is a cellular infiltration around the papillary vessels and 
those of the subpapillary layer. 

Symptoms. — The malady is a chronic one and may come and go 
thiQiighout life. Usually attacks occur at quite irrejgular interval^ but 
in some cases they may appear at definite seasons — some appearing in the 
summer, others in the winter. The extent also varies, greatly in difEerent 
cases, some only having a few patches, others being covered with lesions. 

The sites of predilection are the extensor aspects of the limbs— especi* 
ally of the elbows and knees — the tmnk — both back and front, but espeei- 
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ally the waist region, the scalp and, more rarely, the face, nails and palnm 
and soles. 

The lesions begin as pinhead -sized papules, and are from their very 
beginning surmounted by a small silvery scale. The individual lesions 
usually spread centrifugally and may eventually attain great size. Usually, 
however, they join with other patches and so form plaques, which may, for 
instance, cover the whole back in one continuous sheet. The same type of 
scaling persists even in the largest patches, though in chronic treated cases 
the surface of these patches may appear to be highly polished ; on scratch- 
ing, however, with a sharp instrument the silvery scales are immediately 
apparent. The whole mass of scales can, with care, be removed in one 
continuous sheet, and underneath is found a shiny, dry red surface which, on 
examination with a lens, shows the dilated papillary vessels as tiny red points. 

The arrangement of the lesions varies. In some cases the boOy and 
limbs are studded with lesions the size of a small pea or a threepenny-piece 
(psoriasis guttata) ; in others the lesions are larger (psoriasis numnlulata) ; 
in some the centre of the lesions clears up, leaving rings (psoriasis circinata), 
and the rings may run together, forming gyrate figures (ps. gyrata). Occa- 
sionally the crusts are very thick (ps. rupioides), and this is especially the case 
on the scalp, where the hairs prevent the scales from falling off. 

In some cases the lesions remain small and confined to the follicies (folli^ 
cular psoriasis), and these may occasionally group into patches. They may 
also come out along scratches on the skin. When the nails are atltected, 
either small pinhead-sized pits may be produced, or the whole nail may 
be forced up by lesions occurring in the nail bed, the nail eventually breaking 
up and thick masses of scales being found beneath it. The palms and soles 
are less frequently involved, but when they are affected circumscribed red 
patches form, associated with scaling and fissuring in the deep folds. In 
these regions also a pustular form of psoriasis has been described, consisting 
of sharply defined red patches studded with minute pustules, usually sterile, 
imbedded in the patches. The mucous membranes are not affected. 

The lesions vary from a pale to a dark red in colour, and on clearing up 
usually leave little or no pigmentation, though in very chronic patches, 
especially on the legs, some pigmentation may remain for a time. 

There are usually no subjective sensations, but occasionally itching is 
present. The general health is not affected. 

Diagnosis. — This disease may resemble the secondary papulosquamous 
fyphilide. It differs, however, from this condition in the fact that the lesions 
are scaly from the start ; that when the scales are removed no infiltration 
can be felt, and that the surface left is smooth, dry and studded with numerous 
small red points ; that pigmentation is generally absent or little marked ; 
that the lesions are mainly distributed on the extensor aspects of the limbs, 
and that the scalp may be extensively involved without loss of hair ; and that 
other signs of syphilis, such as general adenitis and involvement of the mucous 
membranes, are not present. The Wassermann reaction and the effect of 
treatment will generally confirm a clinical diagnosis. 

In sehorrhoeic dermatitis the scales are greasy, the patches spread by 
aggregation of follicular papules, and the scalp, face and centre of the chest 
and back are chiefly affected. The lesions respond quickly to sulphur, which 
is not the case with psoriasis. 
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In eczema itching is marked, when the scales are removed a moist surface 
is left, and the lesions are made up of aggregation of papules and papulo- 
vesicles. 

In pityriasis rosea the scaling is usually in the form of a collarette, the 
lesions are of a pale pink colour, and the limbs arc little affected, especially 
below the elbows and knees. 

In lichen planus some typical papules can almost always be seen, the 
lesions have a characteristic lilac or purple colour, the flexor aspects of the 
limbs are most involved, and itching is generally intense. 

Treatment. — Internal treatment is consideTably employed, but it is 
difficult to estimate its value. Arsenic is the most valuable drug, and should 
be given in increasing doses up lo the limit of tolerance, but should be entirely 
discarded if no effect is produced. Liquor arsenicalis, min. 3, t.d.s. and up- 
wards, and pil asiatica are chiefly employed. Arsenic should not be given 
when lesions are coming out rapidly. In these cases salicin, gr. 15, t.d.s., 
and thyroid, gr. 1, t.d.s., have been recommended by Crocker and others. 

Local treatment is the most efficacious, and chrysarobin gives the best 
results, but is messy, stains linen permanently, and is liable to set up a severe 
dermatitis if used carelessly. It is best applied in 5 per cent, to 10 per cent, 
ointment rubbed into the patches daily, after the scales have been removed 
in a hot bath with the aid of soft soap. Dithranol (derobin, cignolin), is a 
less messy chrysarobin substitute, and used as an ointment, in the strength 
of gr. J to the ounce, is a very efficient remedy. If this treatment is carried 
out thoroughly for 3 or 4 weeks the patches will disappear. This treatment 
is best carried out in hospital or in a nursing homo. 

Pyrogallic acid ointment 10 per cent., oil of cade ointment 20 per cent., 
or an ointment consisting of solution of coal tar 12-5, ammoniated mercury 
6-25, salicylic acid 6-25, simple ointment to 100. If the patches become 
inflamed they are best treated temporarily with linimentum calaminsB. 
Isolated resistant patches may be treated by X-rays, but this cannot be often 
repeated. For the scalp, the scales should be removed with soft soap, and 
the patches painted with equal parts of solution of coal tar and industrial 
spirit. This latter solution is useful in psoriasis of the nails, after the nail has 
been cut away and the scales removed. 


PARAPSORIASIS 

This is a term applied to certain rare forms of resistant erythemato- 
squamous lesions which occur on the body. Three types are recognised : 
(1) parapsoriasis en gouttes, (2) parapsoriasis en plaques, and (3) parapsoriasis 
lichenoides. 

Etiology. — Nothing is known of the teiiology of these conditions. 

Symptoms. — Parapsoriasis en gouttes occurs as pea-sized or slightly larger 
red spots, covered by fine branny scales, chiefly on the upper part of the trunk. 
In some cases necrotic lesions occur. 

Parapsoriasis en plaques occurs as symmetrical patches, oval or linear, 
of pale yellow or red colour, with a shiny surface or covered by fine scales, 
and occurring chiefly on the legs, thighs and lower trunk. 

Parapsoriasis lichenoides forms a reticular pattern, chiefly on the extensor 
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aspects of the upper limbs. The lesions are red or purplish in colour and the 
surface is either shiny or covered with fine scales. 

Treatment. — These cases are very resistant to treatment, but should 
be dealt with on much the same lines as psoriasis. 


PITYKIASIS RUBRA PILARIS 

This is a rare disease characterised by the appearance of follicular papules, 
with horny spines, which tend to involve the whole cutaneous surface and 
eventually produce a generalised dermatitis resenibling pityriasis rubra of 
Hebra. / 

etiology. — This is very obscure. It is thought by some observers to be 
a follicular form of psoriasis, but at present there is no conclusive evidence. 
The disease occurs in both sexes and at varying periods of life, but sometimes 
in the very young. 

Symptoms. — The lesions are of two types ; red follicular papules with 
horny spines, which are chiefly seen on the extensor aspects of the limbs, and 
especially on the dorsum of the hands and fingers ; and red scaly plaques 
or sheets, which involve the scalp, face and trunk. Either of these types 
may predominate, Where the former type occurs the skin presents the 
appearance of a nutmeg grater. Hyperkeratosis of the palms and soles 
develops, with Assuring of the deeper folds, and the nails become pitted and 
brittle. Ectropion followed by conjunctivitis may occur. The mucous 
membranes usually escape. The malady does not seriously affect the general 
health, and subjective symptoms are usually absent. 

Treatment. — No specific treatment is known. Thyroid has been recom- 
mended, but the results are very uncertain. Bran and alkaline baths, followed 
by inunctions of ao. salicyL, grs. 10, glycer. amyl,, adip. lanae hydros., 
aa gr. 240, seem to give the best- results. 


PITYRIASIS ROSEA 

A widespread eruption of pinkish macules and papules of round or oval 
outline, with branny scaling, which does not usually extend to the periphery 
of the lesion. 

etiology. — This is still obscure. It was originally thought to be of 
parasitic origin, probably owing to the resemblance of the lesions to ring- 
worm, but no definite parasite has been discovered. It is possible that it 
may be of the nature of an acute exanthem, as it occasionally has a sudden 
onset with slight fever and vialaise. One attack is said to confer immunity, 
though this is not absolute, and it seems to occur at times almost in epidemic 
form. It has been thought by others to be a toxic eruption. The isease 
occurs chiefly in children and young persons, but no age is exempt. 

Symptoms. — The eruption usually comes out suddenly, and the onset 
may, though this is not usual, be accompanied by slight fever, malaise and 
sore throat. In some cases the general outbreak is preceded by the appear- 
ance of a single patch, the “ herald ” patch, which may appear a week or 
10 days before the general eruption. The lesions are usually most profuse 
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on the trunk and central portions of the limbs, the distal parts of the 
latter escaping. The face, neck and scalp may be affected, but this is not 
common. 

The lesions are pinkish macules or papules, mainly macules, which vary 
in size from a lentil to patches a couple of inches across. They tend to be 
arranged in lines parallel to the ribs, and the larger patches are oval. When 
the lesions reach the size of a pea, central scaling commences, and as the 
lesions grow the scales tend to form a collarette, with the free edge directed 
towards the centre. The colour of the portion within the scales changes to 
fawn and eventually returns to the normal skin tint. Sometimes pinhead- 
sized follicular papules of skin colour are seen among the lesions in 
considerable numbers. In rare cases vesicles and bulles form. 

Subjective symptoms are usually absent, but sometimes itching is a 
prominent feature. The rash usually lasts about 4 weeks and then dis- 
appears, but it may persist for several months. 

Diagnosis. — Seborrhoeic dermatitis is distinguished by its greasy scales 
and by its distribution ; secondary syphilis, by the presence of other syphilitic 
lesions ; and ringworm, by the small number of lesions, their asymmetry, and 
the presence of fungus in the scales. 

Treatment — No internal treatment is known to affect the disease. In 
the early stages a simple coal tar and lead lotion can be used, as this allays 
itching if present. Once the rash is fully developed a daily warm bath, 
1‘ollowed by the application of 3 per cent, salicylic acid in linimentum calcis, 
will usually cause the lesion to disappear. If there is fever the patient 
should bo put to bed. 


LICHEN PLANUS 

An intensely itchy eruption characterised by the presence of angula 
j)apules of pinkish or lilac colour tending to be localised in special areas. 

iStiology. — The disease occurs chiefly in adult life and is very rare in 
young children. Two views are held as to its aetiology. By some it is thought 
to be of nervous origin, following shock, mental anxiety, worry, etc. It is 
true such a history is often obtainable, but Graham-Little has pointed out 
that it did not appreciably increase during the War of I914.-I918, which might 
have been expected if such was the main factor in its production. The 
other view is that it is of toxic origin, but there is no direct evidence on this 
score. 

Pathology. — The microscopic anatomy of the papules is very character- 
istic. There is a oiroumscribed, dense, round-cell infiltration in the upper 
of the dermis beneath the p^ule, and the epidermis is much thickened, 
papillce are flattened out. The granular layer is irregularly thickened 
and there is a hyperkeratosis, most marked at the orifices of the hair follicles 
and sweat ducts. 

Symptoms. — The most common variety is the localised type. The lesions 
are chiefly found on the flexor aspects of the forearms and wrists, the inner 
aspects of the thighs near the knees, and on the front of the shins. The 
trunk, especially the lower part, the palms and soles, and the penis are also 
occasionally involved. The mucous membrane of the mouth is frequently 
attacked. The lesionB on the skin are discrete, lentil-sized papules, raised 
47 
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sharply from the skin, with polished shiny surface and usually of lilac colour. 
They have a curious and typical angular outline, due to the fact that they 
are bounded by th(i fine lines of the skin, and sometimes they are definitely 
umbilicated. Fro.queutly the papules are arranged in lines along scratch 
marks. Occasionally patches are formed by the aggregation of papules 
and reseinble rather closely patches of psoriasis. On the palms the lesions 
are generally circular, vary in size from a pea to a threepenny-bit, and the 
horny layer over them is much thickened. 

In the mouth irregular dead white patches are found, usually on the 
tongue or inner aspect of the cheeks. 

Several other types of lichen planus arc seen. In one variety the lesions 
form rings and gyrate figures {IMen pkinus annularis), while in another 
atrophy occurs (lichen planus atrophiciis). In a large number of cases the 
horny layer is much thickened {lichen planus hypertrophicus), and this is 
especially seen on the legs, where warty patches occur {lichen planus verm- 
cosus). Occasionally the lesions are arranged in a single line, sometimes 
following the course of a nerve {lichcAi planus linearis), and very occasionally 
bullae and vesicles may occur. Rarely cases are met with in which the papules 
arc few in number, and very much hypertrophied, forming dome-shaped 
tumours, which itch intensely {lichen ohtusus). 

Another variety is an acute generalised type in which a large number 'of 
lesions are scattered diffusely over the trunk and limbs. In this type the 
papules arc pale pink in colour and not so raised as in the chronic forms. 
Even in these cases the face and scalp almost invariably escape. 

In association with the above-mentioned lesions small groups of follicular 
papules with horny spines may be found. The same condition is some- 
times found independently of lichen planus and has been called lichen pilaris 
or spinulosus. Whether these latter cases have the same origin is still un- 
settled. Graham-Little has reported the association of this type with atrophic 
alopecia. ^ 

Lichen planus lesions are almost invariably accompanied by intense 
Itching and often by marked neurotic manifestation, but otherwise the health 
remain good, though slight fever may accompany the acute cases. 

The disease runs a very chronic course and is sometimes very resistant 
to treatment. •' 


Ti. This IS usually easy, as the lesions are very characteristic. 
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(hchen simplex chronicus of Vidal), wWoh is produced by friction on the skin, 
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For the hypertrophic patches, ac. salicylic plaster, followed by X-rays 
or CO 2 snow, is the most satisfactory method of treatment. 


SCLERODERMA 

This is a condition of hardness and rigidity of the skin, caused by a degenera- 
tion of fibrous tissue, which is probably of inflammatory origin. It is met 
with in two forms — (1) Generalised scleroderma, and (2) localised scleroderma 
or morphoea. 

-Etiology. — It is chiefly a disease of young adult life and is more common 
ill women than in men. It has been variously attributed to a tropho-neurosis, 
to alterations in endocrine secretion, to an endarteritis, and to a primary 
hyperplasia of the fibrous tissue of the skin. Recent work by Dowling and 
Griffiths suggests that a relationship exists between this disease and thyro- 
toxicosis. 

Pathology. — There is a degeneration of the fibrous tissue bundles in the 
dermis and subcutaneous tissue, with replacement of fat by fibrous tissue in 
the latter. There is also an exudation of cells around the vessels of the 
dermis, with some endothelial proliferation. The epithelium may be flattened 
by pressure and excess of pigment may be present. Degenerative changes 
may also be seen in the muscles in some cases. 

Symptoms. — 1. Generalised scleroderma. — This condition may appear 
rapidly or slowly. In both cases a disturbance of the general health, such as 
fever, joint pains, neuralgia or itching, may precede or accompany the attack. 
StilTness of the parts involved is often the first symptom, and this may spread 
rapidly or slowly till it produces fixity of the joints, followed by progressive 
wasting of the muscles. Breathing may become difficult, owing to fixation 
of the skill of the chest, and taking of solid food may be prevented by the 
involvement of the cheeks and mouth. The skin appears swollen and glossy 
and is very hard ; the deeper structures are fixed and the furrows of the skin 
disappear. The colour of the skin may be normal or waxy in appearance. 
The lesions are usually symmetrical and the mucous membranes may be 
affected. These cases may occasionally clear up spontaneously, but often end 
fatally. 

Occasionally the disease begins in the hands. The skin is drawn tightly 
over the fingers, fixation of the joints occurs and atrophy supervenes, so that 
the fingers become pointed. This type is called sclerodactylia. 

2. Localised scleroderma or morphosa. — In this type the lesions vary from 
the size of a pea to large patches involving almost all the back or front of the 
trunk. Patches may be pinkish in colour and raised, with a smooth polished 
surface and with a sensation of rigidity ; or slightly depressed below the 
surface, very rigid and fixed, and often surrounded by a lilac border, and 
occasionally occurring in bands ; or again they may be of dead white colour, 
with more or less irregular edges, and of normal consistence. This latter type 
is one of the forms of so-called white-spot duease. 

These cases run a very chronic course, often of many years, and are 
resistant to treatment. 

Diagnosis. — ^Fxom sclerema neonatorum, by the age of the patient and 
the fact that this condition is confined to the subcutaneous fatty layer. 
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Treatment. — In generalised cases, the patient should be kept warm, and 
massage and hot air baths given. Cod-liver oil internally is of value. Thyroid 
is largely given in all varieties, but its action is very uncertain. In morphoea, 
local fibrolysin injections have been given with success. X-rays are claimed 
to be beneficial. Treatment, however, is unsatisfactory. 


SCLEEEMA NEONATORUM 

This condition has no relationship to the foregoing. It occurs in newly- 
born infants, and is characterised by hardening of the subcutaneous fatty 
layer in certain parts of the body. 

Etiology. — It has been attributed to hardening of the fat, owing to 
lowering of body temperature, but this is certainly not an essential factor. 
There is evidence of a deposit of crystals in the tissues, and of a weli-marked 
proliferation of the reticulo-endothclial cells in the neighbourhood of tht'.se 
deposits. This is probably due to a redu(;tion in the olein in the fat, but how 
this comes about is not yet known. 

Symptoms. — The afiection usually begins within a day or two of birth. 
It occurs symmetrically and chiefly affects the calves, thighs, buttocks and 
back. The subcutaneous fat becomes very hard, and does not pit on pressure. 
The edges are well-defined. A certain number of cases die, but in the' less 
severe cases the patches disappear in a month or two. A generalised 
hardening of the fat occurs all over the body in infants suffering from 
severe diarrhoea, but this condition appears to have no relation to that 
just described. 

Treatment. — The child should be kept warm and given plenty of nourish- 
ment. God-liver oil is said to be very beneficial. 


U~TI1E LYMPHO-GRANULOMATA 

These cases form a bridge between the inflammatory dermatoses on the 
one hand and the new-growths on the other. The lesions in many ways 
resemble the granulomata produced by bacteria, and in other ways resemble 
sarcomata. The following conditions are included : (1) Sarcoidosis, (2) 
leukaemia cutis, (3) lymphadenoma cutis, and (4) mycosis fungoides. 


SARCOIDOSIS 

Synonyms. — Besnier-B'oeck-Schaumann’s Disease ; Lympho-granuloma 
benigna (Schaumann). 

Dermatologists have been familiar for many years with two conditions 
of the skin which from their histological characters have been thought to be 
tuberculous. The first, which consists of a symmetrical granulomatous 
condition affecting chiefly the nose, cheeks, ears and fingers, was described 
by Besmer in 1889 nnder the name “ lupus pernio,” and differentiated by him 
from lupus vulgaris and lupus erythematosus, with both of which conditions 
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it lias some features in common. The second condition, described by Boeck 
in 1897, was characterised by the presence, generally on the face, of granulo- 
matous swellings, single or multiple, of varying size and of a translucent 
appearance, often showing small yellowish points closely resembling the 
apple jelly nodules ’’ seen in lupus vulgaris. To these lesions Boeck gave 
the name of “ cutaneous sarcoids.” In 1917 Schaumann showed that these 
two conditions were only clinical types of the same disease, and he further 
showed that they were merely cutaneous manifestations of a pathological 
process which affected many other organs in the body, the lymphatic system, 
bone-marrow, lungs and other viscera. It is now recognised as a diffuse 
reticulo-endotholiosis, somewhat resembling, though clearly distinct from, 
Hodgkin’s disease. Schaumann has suggested that the condition should be 
called “ lympho-granulomatosis benigna,” but at the present time the name 
“ Sarcoidosis ” has been tacitly adopted in this country. 

iEtiology. — The condition is not very common in the British Isles but 
more frequent on the European continent, especially in the Scandinavian 
countries. It affects both sexes equally, and is most frequcjit between the 
age of 20 and 40. It is very rare before puberty but isolated cases have been 
described even in infancy. 

There is much controversy as to the cause of the condition. The histo- 
logical architecture, described below, has long suggested a tuberculous 
aetiology, but certain features have raised doubts on this point. The absence 
of caseation in the lesions ; the fact that the vast majority of the cases give 
negative tuberculin reactions ; that acid-fast bacilli have not been found in 
the lesions, except in one or two cases in which the clinical diagnosis was by 
no means certain ; and the very indecisive results of animal inoculations 
experiments — these are points which make the acceptance of the tuberculous 
hypothesis difficult. Schaumann has obtained the bovine tubercle bacillus 
from the sputum of some patients suffering from this disease, and has pointed 
out that active tuberculosis sometimes develops in cases of sarcoidosis and 
that when this happens the characteristic lesions disappear. He holds the 
view that sarcoidosis is an indication of a particular phase of immunity to the 
bovine bacillus, and supports the view of Jadassohn that the high percentage 
of negative tuberculin reactions is not due to passive anergy, indicative of an 
absence of tuberculous infection, but is due to an active anergy occurring in a 
certain phase of this infection. 

Certain South American dermatologists have noted the close resemblance 
of sarcoidosis to tuberculoid leprosy, and have suggested that it may be a 
form of leprosy. The geographical distribution of the two diseases, however, 
does not correspond, and this seems to rule out this hypothesis. Lastly 
other observers think that the disease is an entity due to specific organism not 
yet discovered. This theory is at present largely based on negative evidence. 
It is only possible at the present time to say that the Aetiology of sarcoidosis 
is unknown, but that it is difficult to ignore certain similarities to tuberculous 
infections. 

Pathology. — Although the pathological changes were first only described 
in skin lesions, it is now known that similar changes may occur in many organa 
of the body. They have been found in the mucous membranes, the lymphatic 
system, the lungs and other viscera, the bone-marrow and certain other 
structures. The lesions consist essentially of nodules of epithelioid cells, 
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often though not always showing a few giant cells in the centre, surrounded 
by dense bands of normal connective tissue. Sometimes a zone of lymphocytes 
is found around the epithelioid cells, but these are often very sparse. Fibrous 
and elastic tissue is entirely destroyed by these granulomatous deposits, 
and bone is absorbed when invaded. The nodules show no signs of under- 
going necrosis or caseation, but in older nodules fibrous tissue infiltration may 
occur ; in liealing nodules the cellular structure is gradually replaced by 
fibrous tissue. 

As is mentioned above a very high percentage of cases show a negative 
tuberculin reaction, a percentage higher than is found in a series of apparently 
healthy individuals, and this has suggested the possibility of an active anergy 
and is' thought by Jadassohn to be due to the presence of excess of anti- 
cutins in the blood and indicatwe of a tuberculous infection. 

The blood picture usually shows little abnormal, but a monocytosis has 
been described in some cases. 

Symptoms. — Skin . — Skin lesions are of several types and can roughly be 
classified into (1) the small nodular sarcoid, (2) the large nodular sarcoid, and 
(3) lupus pernio. In the small nodular sarcoid the lesions come out more or 
less symmetric.ally, and are most common on the face but may be found, often 
in considerable numbers, on other parts of the body, especially the shoulders 
and upper limbs. The nodules vary in size from a pinhead to a pea, -are 
smooth dome-shaped papules of yellowish-brown colour, translucent in 


appearance. 

The large nodular sarcoids are often present singly or in small numbers, 
and are not always symmetrical in arrangement. Again, the face is the site 
of predilection, the forehead, nose and prominences of the cheeks being the 
usual sites, but they are found also on other parts of the body. The lesions 
vary iii size from a pea to plaques an inch or so across. They are raised above 
the skin, smooth and shiny in appearance, reddish to purplish-brown in 
colour, and soft to the touch. Oji glass pressure they exhibit translucency, 
and often apple jelly ” nodules are visible. These differ from those of lupus 
vulgaris in not breaking down under pressure from a pointed match. 

Both the small and large sarcoids can disappear spontaneously or as a 
result of treatment, and in this case some atrophy of the skin results. In the 
large variety annular lesions, with a pale atrophic centre and a flattened 
purplish margin, are sometimes met with. 


In lupus pernio the lesions form leas well-defined infiltrations arranged 
more or less symmetrically, the face again being most affected. The nose 
and cheeks show marked swelling with ill-defined outline and are of a dull 
purple colour, similar to that seen in chilblains, though the skin is warm and 
not cold. Ihe ears are also swollen and purplish in tint, especially the lobules. 
In this condition the skin^f the hands and feet are also frequently affected, 
similar lU-defined purplish swelling involve the fingers and toes, and dorsum 
of hands and feet ; this infiltration may extend up the forearms and legs. 
Lesions of the large and small sarcoids may be present at the same time. 

'“■fi**rationa ol the subcutaneous tissue are sometimes present, 
especially on. the lorearms and arms ^ 


Bare 
idosis. 
body, or 


cases of generalised erythioderraia have been described in sarco- 
The skin becomes red and scaly over considerable areas of the 
the eruption may be universal. A similar type of eruption is some 
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times seen in lymphadenoma or leukaemia. Nodules and diffuse infiltration 
of the mucous membranes, chiefly in the nose, but also in the pharynx, 
larynx and mouth have also been described. 

LymjpJiatic system . — Palpable enlargement of accessible lymphatic glands 
is often present, though this enlargement may be limited to certain glands, 
of which the epitrochlear are the most common. When examined micro- 
scopically these glands reveal the same changes as are seen in the skin. 
Enlargement of the peribronchial glands is even more common, and can 
usually be seen in a radiogram of the chest. Of other lymphatic tissue the 
tonsil is frequently affected, and biopsies of the tonsil are sometimes useful for 
diagnostic purposes. 

Bones . — In many cases of lupus pernio, swellings of the fingers and toes 
suggestive of tuberculous dactylitis have been observed. These, however, 
never showed any signs of breaking down. Radioscopic examination has 
shown that these swellings are mainly due to deposits in the connective tissue 
surrounding the small bones of the fingers and toes, but it has also demon- 
strated that in the bones themselves areas of rarefaction and cystic spaces 
can be seen, sometimes so extensive that the surrounding compact bone of 
the phalanx may collapse. This change, which may occur in cases where the 
fingers look quite normal, affects mainly the phalanges and heads of the 
metacarpal and metatarsal bones, but may occasionally occur in the long 
bones and even the spine is known to have been affected. These changes 
are of considerable diagnostic importance. 

Lungs . — Patients suffering from sarcoidosis rarely show any symptoms 
of pulmonary involvement, such as cough or expectoration. Since, however, 
radioscopic examination of the chest has become a routine, changes have 
been demonstrated which are more or less diagnostic of the condition. In 
addition to enlargement of the hilar glands, mentioned above, most cases 
reveal evidence of deposits of granulomatous tissue in the peribronchial 
regions. These changes take the form either of a diffuse mottling due to the 
presence of small nodules scattered along the bronchi, or a reticulation or 
marbling, showing a more diffuse infiltration along the bronchi. In no case 
is there evidence of cavity formation. 

Other viscera . — Lesions in most of the viscera have been described. Of 
these the spleen is most frequently affected and may become much enlarged, 
reaching down to the iliac crest. The liver may also be enlarged but usually 
to a loss degree. Lesions have also been found in the heart, stomach and 
kidneys. In the case of the last, albuminaria and heematuria may be present. 

Nervous system . — Involvement of the peripheral nerves, giving rise to 
localised anaesthesia, paresis and muscular atrophy, has been recorded. 
Lesions have also been described in the brain and in the pituitary body. 

Ocular lesions . — Small yellow nodules have been found on the conjunctiva 
but special interest attaches to lesions of the uveal tract. These may take 
the form of an iritis ; of nodules on the iris ; of exudate with the anterior 
chamber ; and opacities in the vitrous. White patches have also been 
observed in the choroid. These eye changes may be found in association with 
infiltration in the salivary glands, especially the parotid, and the condition 
known as uveo-parotitis or Heerfordt’s disease is now known to be a mani- 
festation of sarcoidosis (see p. 532). 

General symptoms . — Patients suffering from sarcoidosis generally apjjear 
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to be in remarkably good health. Fever is genemlly absent but in rare cases 
persistent fever is present. It is not usually high, about 100 F.,^ but may 
continue without intermission for months. The pulse in these cases is scarcely 
raised and the patient’s general condition is good. 

It should be remembered tJiat in most cases only a few of the lesions 
mentioned above may be present, and that although the skin lesions are the 
most prominent numerous cases are now on record in which skin lesions are 
absent. 

Diagnosis. — In cases where skin lesions are present they are usually 
sufficiently typical to enable a diagnosis to be made, but a biopsy can be 
done to confirm this. The presence of characteristic lesions seen in radio- 
grains of the (jhest and hands mentioned above are of further assistance, as is 
a negative tuberculin test. The absence of necrosis and caseation is a useful 
sign in differentiating from classical tuberculous lesions, while the absence of 
follicular plugging distinguishes these cases from lupus erythematosus. The 
diagnosis from syphilis can be made by a careful consideration of the char- 
acteristic symptoms of that disease, assisted by a positive Wassermann 
reaction. 

Prognosis. — It is generally held that the milder types of the disease 
eventually clear up spontaneously. According to Schaumann, however, sopie 
cases eventually develop frank tuberculosis, and in these the symptoms of 
sarcoidosis disappear. Severe cases may die from involvement of vital organs. 

Treatment. — The best results have so far been obtained by the admini- 
stration of chaulmoogra oil preparations or sodium morrhuate. The latter 
drug is best given cither intravenously or intramuscularly in a 3 per cent, 
solution ; 1 to 3 c.c. being administered weekly. It may be necessary to 
give the drug over a considerable j)criod of time. There can be no doubt 
that lesions gradually disappear under this treatment but there is some 
tendency to recurrence, just as there is in the treatment of leprosy by the 
drug. Milder cases seem to be cured, but it is not easy to say the same of the 
more advanced cases. Chaulmoogra oil preparations arc administered in 
the same doses as for leprosy. Arsenic also appears to have some influence 
on the lesions, and is best given in the form of sulpharsphenamine intra- 
muscularly, doses of 0*3 to 0*4:5 gm. being administered weekly in courses of 
10 injections. 

No local treatment has much influence on the lesions, buti general arc- 
light baths appear to be of value. 


LEUKAEMIA AND LYMPHADENOMA CUTIS 

Symptoms. — In both these conditions itching may be a marked symptom j 
sometimes it occurs without any cutaneous lesions, while at other times very 
persistent urticarial or prurigo-like lesions are jiresont. Hccmorrhagcs may 
occur into the skin, and in some cases exfoliative dermatitis is present. 

The naore characteristic lesions are, however, granulomatous infiltrations 
of the skin, which form tumours, either in certain localities or more or less 
all oyer the skin. In the former case the face is most afiected, the tumours 
forming chiefly on the forehead, about the nose and on the cheeks, producing 
a leonine appearance. The lesions vary from a pea to an orange in size, and 
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are usually of a dull purplish-red colour. Most of the cases recorded occur in 
lymphatic leukaemia, but a few have been reported in the myeloid cases. 
They also occur in Hodgkin’s disease, but there is great difficulty in distin- 
guishing aleuksemic leukaemia from Hodgkin’s disease, unless the glands have 
been examined microscopically. 

Treatment. — This has been dealt with in the articles on Leukaemia and 
Hodgkin’s disease (pp. 802 and 841). 

MYCOSIS FUNGOIHES 

A chronic inflammatory dermatosis with a tendency to form granulo- 
matous tumours, which usually ends fatally. 

iEtiology. — It is a disease of late middle life, and more common in men. 
Its cause is quite unknown, but it is probably an infective process and closely 
related to leukaemia, though no characteristic blood changes have been 
observed. 

Symptoms. — In the early or premycotic stage the most frequent lesions 
arc patches of redness and scaling, associated with intense itching. After a 
times these lesions become infiltrated and raised above the surface of the skin. 
Later, tumours appear in these patches, usually about the size of an orange, 
but not infrequently much larger. The epidermis over them gives way and a 
fungating mass is produced. These tumours are usually multiple. 

Sometimes the initial lesion takes the form of an eczema, an urticaria or 
a dermatitis exfoliativa, but in all these cases itching is a prominent symptom. 
In other cases the tumours appear without any pre-existing dermatosis. 

The course is slow, and the general health is afCected first by loss of sleep 
and then by septic absorption. Practically all cases eventually terminate in 
death. 

Diagnosis. — This may be very difficult in the premycotic stage. The 
itching and the persistence of the symptoms in spite of treatment, together 
with the age of the patient, will help in coming to a diagnosis. 

Treatment. — The only treatment known to benefit these cases is X-rays 
or radium. Either of these will keep the lesions quiescent for a considerable 
time, but recurrence generally takes place sooner or later. Arsenic and 
antimony may also be given. 

A. M. H. Gray. 


V. TUMOURS OF THE SKIN 

Tumours can be divided into epithelial and connective-tissue tumours, 
and each of these varieties into benign and malignant. 

BENIGN EPITHELIAL TUMOURS 
1. WARTS 

These are benign epithelial tumours, characterised by an overgrowth of 
the prickle-cell layer, with or without hyperkeratosis, and produced by an 
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infective agent, which appears to be a filtet-passing vims. The following 
types are recognised : 

1. Verruca vulgaris. — This is the common wart which is so frequently 
met with on the back of the hands, but may occur on the face and other parts 
of the body. The lesions are raised tumours, varying in size from a pinhead 
to a filbert, and are usually discrete, but may group to form larger swell- 
ings. They have .a rough surface, rise sharply trom the surrounding skin, 
and are skin -coloured. Histologically they show great hypertrophy of all 
the epithelial layers, with downward growth of the interpapillary areas, and 
a corresponding papillary elongation. They occur chiefly in children. They 
are inoculable from one spot to another, and from one individual to another. 

Trea^ent. — Isolated lesions are best removed by the application of 
COq snow for from 15 to 40 seconds, according to their size. They may be 
burnt away with glacial acetic, trichloracetic, or nitric acid, silver nitrate 
or the actual cautery. When very numerous, evulsion with a sharp spoon 
or X-rays are most satisfactory. 

2. Verruca plana juvenilis are pinhead-sized warts, seen chiefly on the 
face and hands of children, though they are met with in adults. They have 
smooth, flat tops, and are usually very numerous. 

Treatment. — They are best treated by touching with the galvano- 
cautery, or by magnesium ionisation. * 

3. Verruca plantaris. — This is a wart which occurs on the sole of the foot, 
and has the appearance of a corn, because it is surrounded by a hyperkeratotic 
ring, and on account of the pressure on the foot does not stand up above the 
level of this ring. It is, therefore, often mistaken for a corn. It is usually 
extremely painful. 

Treatment. — The most satisfactory treatment is by X-rays ; to 2 
skin units are usually required, the surrounding zone bcijig carefully screened. 
These warts may also be removed by salicylic acid plaster, followed by 
touching with acetic acid, by COg snow, or by evulsion. 

4. Verruca filiformis. — These minute warts are usually about I mm. in 
diameter at their base, with long filamentous processes. They are some- 
times found on the face ; but chiefly occur on the genitals, and around the 
anus. They frequently occur in very large numbers, forming cauliflower- 
like growths. They arc often seen in cases of gonorrhoea, and are sometimes 
known as gonorrhoeal warts ; but they may be present apart from this disease, 
and are probably due to some other infecting agent. In these warts there is 
very little overgrowth of the horny layer. 

Treatment.— Locally antiseptic applications, such as 1 in 1000 per- 
chloride of mercury in spirit painted on frequently, or silver nitrate 3 per 
cent, in sp. ajth. nitros., will cause them to dry up, or they may be removed 
with the galvano-cautery, or painted with trichloracetic acid. 

5. Keratoma senile. — These co-called senile or seborrhoeic warts are 
commonly seen on the face, back and chest of old people ; but may occur in 
younger persons. They vary in size from a pea to a filbert, and are only 
slightly raised from the skin. They are soft to the touch, and have a slightly 
warty surface. Their colour varies from yellow to a deep black, and they 
may itch a good deal. The distribution is much the same as for seborrhoeic 
dermatitis. 

Treatment* — ^Washing with soap and water, followed by the application 
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of 10 per cent. ac. salicyl. ointment will often remove them. Failing this, 
painting with trichloracetic acid, freezing with COg snow, or a skin unit of 
X-rays should be employed. 

2. ACANTHOSIS NIGRICANS 

This is a rare condition in which warty pigmented growths appear on 
the neck, axillae, groins, umbilicus, and flexures of the limbs and on the face. 
These growths often f ungate and suppurate, especially in moist areas. In 
addition areas of pigmentation and scattered warty growths may occur. 
The mucous membrane of the lips, cheeks and tongue may be affected. In 
a large proportion of cases abdominal malignant growths have been found ; 
but in other cases no such complication exists. The nature of the condition 
is not understood. 

Treatment. — ^No treatment is known to affect the condition. 


THE DYSKERATOSES 
1. MOLLUSCUM CONTAGIOSUM 

In this condition small tumours appear on the skin which, like the waits, 
are infective and produced by a filter-passing virus. They differ from warts 
not only in clinical characters, but in the peculiar degenerative changes 
which occur in the process of horny cell formation. 

Pathology. — The most striking feature in a section is the presence 
between the Malpighian and horny layer of large cells containing large trans- 
parent oval bodies. These are known as “ molluscum bodies,” and at one 
time were thought to be coccidial bodies, but are now considered to be 
degenerations of the cell protoplasm. 

Symptoms. — The lesions consist of small lentil- to pea-sized bodies of 
a white or pinkish colour, with a smooth glistening surface. They may 
appear anywhere on the skin. They are dome-shaped, and have a central 
pit, in the floor of which the thickened horny layer can be seen. Not in- 
frequently they become inflamed. 

Treatment. — By taking a sharpened match, and introducing it into 
the central depression, the whole horny mass can be forced out, aud if the 
cavity be painted over with pure carbolic acid a cure will result. 

2. DARIEB^S DISEASE 

This is a very rare condition of the skin usually seen in young adults 
in which an eruption of follicular papules develops on the lace, scalp, 
abdomen, back, and the flexor aspects of limbs. The lesions run together 
and form warty-looking masses. The disease is slowly progressive, and the 
lesions are resistant to treatment, but the general health is not affected. 

Microscopic examination shows similar changes to those seen in mol- 
Inscum contagioBum, namely, an irregular hyperkeratosis with formation 
of psorosperms ” in the region of the granular and Malpighian layers of the 
epidermis. 

Treatment. — This consists of baths and the application of keratolytic 
agents, such as salicylic acid. 
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3. PAGET’S DISEASE OF THE NIPPLE 

This is a chronic affection which usually develops around the nipple in 
middle-aged women, but has been described in other parts of the body and 
in men. It is seen as a sharply defined, red, oozing area involving the nipple, 
the areola, and the skin around for a short distance, and is almost always uni- 
lateral. The whole area has a distinct parchment-like induration. The 
nipple becomes retracted, and eventually disappears. The condition is 
associated with carcinoma of the breast, and whether it is primary or secondary 
is still a matter of dispute. 

In this condition, as in the two diseases just referred to, " psorosperms 
are seen under the microscope. The surface horny layer is mostly lost, and 
the deeper layers of the epidermis are much hypertrophied and oedematous, 
but show no obvious epitheliomatous proliferation. 

Treatment. — Amputation of the breast is the only treatment that can be 
advised. 


MALIGNANT EPITHELIAL TUMOURS 
1. RODENT ULCER 

A slowly growing epithelioma usually single, but sometimes multiple, 
which may cause considerable local destruction of tissue but does not form 
ractastases. 

Pathology. — This variety of epithelioma is usually described as a basal- 
cell epithelioma. In section epithelial processes are seen penetrating into 
the underlying dermis and subcutaneous tissue ; but the processes are bounded 
by a regular basal layer of cubical cells, and although degeneration cysts may 
form in these processes no cell-nests are formed. 

Symptoms. — The lesions chieffy occur in old people ; but this is not 
always so. They also rarely begin anywhere but on the face, and then chiefly 
in the neighbourhood of the eye, or on the nose or cheek. At first a small 
raised white nodule appears, with small vessels coursing over it. Then, as 
it spreads, an ulcer forma in the centre, but the raised intensely hard wliite 
border persists. If not treated a great deal of tissue destruction occurs ; the 
nose may be destroyed, or the antrum perforated, and the whole of the nasal 
cavities opened up. In advanced cases practically the whole face is 
destroyed. Some cases, however, remain superficial, spreading slowly, 
the older parts healing as the lesion spreads. Multiple lesions are not 
very rare. 

Benign forms are also recogmsed. In one the lesions are pea-sized or 
slightly larger nodules, scattered over the face, and of the same type as the 
early lesions referred to above. Sometimes they undergo cystic change. 
They were described by Brooke under the name of epithelioma adenoides 
cysticum. Another benign type is seen in which multiple walnut-^sized 
tumours form on the scalp {Spiegler^s tUTnouTs). A third type occurs in the 
form of multiple psoriasiform patches on the trunk, and has been named by 
Graham-Little erythematoid benign epithelioma. 

Diagnosis. This can always be made in cases of doubt by microscopic 
examination. 
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Treatment. — ^Excision is the best treatment when possible ; but excellent 
results are obtained by radium, or X-rays. COg snow has been advocated for 
early cases, and the results obtained are excellent. In advanced cases, which 
are unsuitable for surgical treatment, diathermy is useful. 

2. SQUAMOUS EPITHELIOMA 

In this condition rapidly growing tumours form, which ulcerate and cause 
local destruction of tissue, and also cause secondary glandular involvement. 
It is chiefly a disease of old age. 

Pathology. — Sections show an irregular proliferation of the Malpighian 
layer, with the formation of cell-nests, and the limiting basal layer is 
absent. 

Symptoms. — The lesions begin as nodules, much like those of rodent 
ulcer, but they spread much more rapidly and either form irregular deep cut 
ulcers, without the characteristic edge seen in rodent ulcer, or else they 
become raised and form mushroom or cauliflower-like growths. The glands 
may be involved, and general dissemination may occur. The condition may 
sometimes supervene on pre-existing non-mabgnant conditions. It may 
commence in a keratoma senile, in the warty conditions which occur in 
cases of atrophy of the skin due to exposure to tropical sun, on an old lupus 
soar, on X-ray dermatitis, in xeroderma pigmentosa, in arsenical keratoses 
and in tar molluscum. 

Treatment. — This is purely surgical, and consists of erasion of the local 
growth and of the glands draining the area concerned. Kadium is now 
extensively used in treating these growths. In the case of epithelioma 
complicating lupus vulgaris, however, secondary glandular involvement 
does not appear to occur, and local destruction with arsenic paste, or by 
diathermy, gives even better results than excision. 


TUMOURS OF THE APPENDAGES OF THE SKIN 
1. MILIUM 

In this disease pinhead-sized yellowish-white bodies are seen in the 
skin of the face, chiefly on the cheeks, eyelids and forehead. They are often 
very numerous. They can be shelled out, and are found to consist of a 
whorl of epithelial cells. Their origin is unknown, but they are probably 
derived from the lanugo hair follicles. 

Treatment. — These tumours can be destroyed by electrolysis. 

2. SEBACEOUS CYSTS 

These are painless cystic swellings chiefly found on the scalp, face, ears, 
back and scrotum. They vary in size from a pea to an orange. When 
incised they are found to be filled with cheesy matter. They are either due 
to blocking of the sebaceous duct, or according to some authorities they are 
of embryonic origin. True dermoid cysts of the skin are also found. 

Treatment. — Excision is the most satisfactory method of treatment. 
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3. ADENOMA SEBACEUM 

A Bymmetrical eruption of pinhead-sized, bright red papules, of con- 
genital origin, on the face. It commences very early in life, and is often 
associated with mental defect — in fact, cases are most often seen in asylums. 
The lesions are distributed chiefly over the nose and cheeks, and consist of 
hypertrophied sebaceous glands and numerous capillary vessels. 

Treatment. — The lesions can be destroyed with the galvano-cautery, by 
electrolysis or by diathermy. 

Tuimurs of the sweat glands and ducts are so rare as to need no description 
hero. 


CONNECTIVE-TISSUE TUMOURS 
1. KELOID 

This is a fibrous tumour develoj»ing in a scar. The mere overgrowth of 
a scar is sometimes referred to as a hypertrophic scar, while the term keloid 
is limited to those cases in which the tumour extends beyond the original 
limits of the scar. In this latter condition processes often grow out in all 
directions like tentacles, and also in some cases the condition appears to 
start spontaneously from the normal skin ; but there can be little doubt 
that some small abrasion was present. Small keloids often appear aftei 
acne vulgaris, varicella and other dermatoses which lead to scarring. There 
can be little doubt that this fibrous overgrowth is due to some chronic bacterial 
infection of the wound — probably a staphylococcal infection. 

Treatment. — The best results are obtained by radium and X-rays. 


2. FIBROMA— MOLLUSCTJM FIBROSUM 

Hard fibromata of the skin are rare, and usually occur in pear-sized nodules 
scattered about the skin. Soft fibromata are common, and are met with as 
small pedunculated tumours, chiefly on the trunk. They may occur in large 
numbers, and are then described as molluscum fibrosum. In this condition 
the tumours vary in size from a small pea up to several inches in diameter. 
Not only the skin but the mucous membranes may be the seat of these 
tumours. At times they form huge dependent unshapely masses, which 
completely disfigure the part from which they arise ; this condition is called 
dermatolysis. Not all the tumours are pedunculated— as some are sessilo— 
but all have the same softness. Some definitely surround nerve trunks, 
and it has been thought fhat they all develop in connection with the 
nerve fibres ; hence they are often called neuro-Jibromata or plexiform 
neuromata. 

In some cases true neuro-fibromata and molluscum fibrosum lesions occur 
with pigmented spots about the body. This syndrome is 
called Recklinghausen's disease, and is sometimes associated with mental 
disturbance. 

Treatment,— Nothing can be done except surgical removal of the 
tumours, and this is only occasionally necessary. 
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8; LIPOMATA 

These are soft freely niovabie lobulated tumours iu the subcutaneous tissue, 
and may be single or multiple. One variety is very painful and associated 
with general adiposis, and is referred to as Dercum's disease (p. 1480). 
Treatment.^ — Excision is the only treatment. 


4. MYOMATA 

Small multiple tumours of the size of a pea are sometimes found which 
have the structure of leiomyomata, and arise from the arrectores pilorum 
muscles. The lesions are often numerous, grouped and painful. 

Treatment. — The cautery, or excision, is the only treatment. 

5. MULTIPLE IDIOPATHIC SARCOMA OP KAPOSI 

This is a curious condition chiefly seen in old people, and generally in the 
natives of Eastern European countries ; but cases have arisen de novo in this 
country. The lesions occur chiefly in the region of the ankles, but have also 
been found on the hands and on the trunk. They are irregularly shaped 
red plaques raised from the skin, and of firm consistence. Histologically 
they consist of an overgrowth of fibrous tissue with dilated blood spaces. 
Whether this condition is of inflammatory origin, or is a species of naevus 
is as yet undecided. The condition does not affect the general health. 

Treatment. — No treatment is known to affect the condition. 

(>. SARCOMATA 

Both round* and spindle-celled sarcomata have been found arising in 
llic skin, but are rare. They may be single or multiple, of any size, sessile or 
pedunculated, and are usually of a purplish-red colour. They tend to break 
down and produce fungating ulcers, and run a rapid course ending in death 
unless removed in the early stages. 

Treatment. — This is purely surgical. 


7. N-ffiVI 

This term should be applied only to certain new formations of congenital 
origin ; but in practice certain other conditions have been included. They 
fall into four classes: (1) Vascular naevi; (2) lymphatic neevi; (3) pig- 
mented nffivi ; and (4) hyperkeratotic nsevi. 

Vasoular Njevi. — There are two chief varieties, the capillary and the 
cavernous nievi. 

Capillary ncevi . — These nsevi are essentially dilatations of the capillary 
vessels of the papillary and subpapillary layers of the derm^. They form 
flat red patches of varying size. They may be small pea-sized lesions, or 
they may practically cover the whole body, including the mucous mem- 
branes. When they occur in large patches they are called port-wine stains. 

The lesions arc usually not raised and not infiltrated, the only change 
being in the colour of the skin, which is red or purple in the affected areas. 
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Sometimes, however, thickenings occur irregularly througliout the patches. 
On examination with a lens the capillaries can often be seen. These nesvi 
are either present at birth or appear shortly afterwards. They tend to get 
paler as age advances, but rarely disappear. 

Treatment.— These cases are very difficult to treat, especially the more 
extensive ones. COj is useless, unless the application is sufficiently long to 
destroy the skin. Radium, though sometimes successful in removing the 
nesvus, is inclined to produce atrophy and telangiectases in its place. The 
best hope in disfiguring cases rests with excision and plastic surgery, though 
some fair results have been obtained with diathermy. 

Cavernous ncBvi . — These are soft or hard tumours, which appear as bright 
red sharply defined swellings raised above the level of the skin or as purplish 
indurations in the skin and subcutaneous tissue. The blood can usually 
be squeezed out of them by pressure. They consist of a fibrous stroma 
Burroimding irregular blood spaces, the whole being more or less encapsuled. 
The tumours vary much in size and extent, some being as large as a cricket- 
ball or larger. Any part of the body may bo affected, but they are frequent 
on the face and scalp, the lips and eyelids often being attacked. 

Treatment. — Small tumours are best treated with COj snow, one ex- 
posure of 15 to 30 seconds being sufficient to remove them. Larger tumours 
may be dealt with by repeated applications of snow, but they do better with 
multiple punctures with a fine galvano-cautery at dull red heat. In some 
situations excision is the best treatment, while radium can often be used 
with success. Electrolysis was formerly much employed, but is slow and 
has been superseded by the methods mentioned above. It is often advisable 
to abstain for a time from active treatment, as there is a tendency for the 
tumours to disappear spontaneously. 

Stellate nwvi. — These are not strictly nsevi at all — that is, they arc not 
congenital growths. The cause is not clear, but they may be degenerations 
or possibly traumatic dilatation of venules. The lesions consist of a central 
pinhead-sized dilatation of a venule, with a stellate arrangement of dilated 
vessels running into it. They are seen chiefly in children oii the face, but 
also occur in adults. It has been thought that insect bitea may be a deter- 
mining cause. 

Treatment. — If the central vessel is destroyed by a fine galvano-cautery 
or by electrolysis the lesion will disappear. 

Lymphatic N.fflvi. — Synonym. — Lymphangioma Circumscriptum. 

This occurs as a raised circumscribed patch of skin colour, which on 
close examination is seen to consist of closely grouped vesicles, varying in 
size from a pin s head to a lentil. There may be a few discrete vesicles 
surrounding the main patch. In some cases, too, the surface is warty. The 
patches appear at or soon after birth, but may come out later. Microscopic 
examination shows dilatation of the lymphatic vessels of the dermis, with or 
without epidermal hypertrophy. 

Treatment. Excision, cauterisation or treatment by radium are the 
three methods applicable. 

Pigmentary N^vi or Moles. — N®vi of this class are very numerous 
and vary considerably in type. They may consist of pigmented patches of 
varymg size and various depth of colour from a pale yellow to a deep black. 
These may be associated with hairy growths. In other cases smooth lobulated 
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pigmented tumours may occur on any part of the skin. Some cases have 
a rough, warty surface, while others are hairy. They may be quite small, 
no larger than a pea, or may cover large areas of the body, and have a 
distinct tendency to occupy segmental areas. They may appear at or soon 
after birth, or may occasionally develop later in life. The histological picture 
is characterised in all types by the presence of masses or columns of round 
embryonic cells in the dermis and also in the deeper layers of the epidermis. 
There is excess of pigment in the cells of the basal layer, in the adjoining 
Malpighian layer, and also pigmented wandering cells in the upper part of 
the dermis. The epidermal changes vary with the type of nsevus. 

There is a slight tendency for these pigmented moles to undergo malignant 
transformation into ncBvo-carcinoma^ which has a high degree of malignancy, 
giving rise to rapidly generalised metastases. 

Treatment. — It is best to leave pigment moles alone unless some definite 
indication for treatment is present. Free excision with grafting or plastic 
procedures is indicated in some disfiguring lesions, or in those liable to 
irritation from friction. COg snow, diathermy or electrolysis may be used 
in the case of the smaller tumours. 

Hyperkeratotio NiBVi. — Synonyms. — Linear Nsevi ; Ichthyosis Hystrix. 

In this type of neevus the lesions are arranged in lines or bands, usually 
on the limbs, and often appear to follow the course of certain nerves. They 
are frequently unilateral, though in the ichthyosis hystrix type they are 
frequently aymmctrical. The lesions consist of thick horny plugs, which can 
bo pulled out from depressions in the skin, and are closely packed together ; 
sometimes great horns protrude from the skin. On microscopical examina- 
tion an irregular hyperkeratosis is found, with alternating depressions and 
elevations. 

Treatment. — This is very unsatisfactory. Salicylic acid plasters may 
be used to soften and rejnove the horny masses, and small areas can be excised 
or cauterised. A. M. H. Gray. 


VI. OTHER MORBID CONDITIONS OF THE SKIN 

ANOMALIES OF PIGMENTATION 

Pigmentation may be produced by the deposit of blood pigment in the 
skin, by the excessive production of melanin — the normal pigment of the 
skin, or by the deposition of such substances as silver, seen m poisoning by 
that substance. 

Blood pigment is found after hssmorrhages have subsided and in con- 
gestive conditions. 

Increase in melanin occurs in the pigmentary neevi already referred to ; 
in certain internal diseases, such as Addison’s disease, diabetes and exoph- 
thalmic goitre ; and in pregnancy ; after the ingestion of arsenic ; and 
locally, after certain inflammatory conditions of the skin, such as sunburn, 
erythema ab igne, lichen planus and syphilis. It also occurs in a curious 
condition named vitiligo, the eetiology of which is obscure. 
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1. LENTIGO 

This is the name given to frecMes^ which occur on parts of the body 
exposed to the sun in certain individuals. The lesions are so well known as 
to require no description. 

Treatment. — This is purely preventive. The application of a greasy 
preparation, such as lanolin, to the skin before exposure to the sun will 
protect the face from an erythema ; sunshades and veils, especially red or 
brown, are also useful. 


2. CHLOASMA UTERINUM 

This, is a peculiar yellowish-brown pigmentation which occurs chiefly 
about the face in women who are pregnant, or sufCcring from some uterine 
disturbance. It occurs in ill-defined patches, chiefly on the forehead and on 
the abdomen. It disappears after the termination of pregnancy, or when the 
pelvic condition is rectified. 


3. VITILIGO 

This condition, also known as leucodermia and melanodermia, may occur 
at any age or in either sex. The aetiology is quite unknown, both toxic and 
tropho-neuritic theories having been invoked to explain the phenomenon, 
but very little evidence is at present forthcoming in favour of either view. 
It consists of patches of a dead white colour appearing in various parts of the 
body ; they may be quite small, or may in rare cases completeljr cover the 
body. The edge of the patches is sharp, and the surrounding skin is hyper- 
pigmented ; the texture remains normal. In the white areas pigment is 
entirely absent, but no other histological changes can bo observed. The 
patient’s health is in no way affected, nor can any derangement of any of the 
organs of the body be made out in the majority of cases. 

Treatment. — The only treatment which appears to have any effect is 
the repeated application of ultra-violet rays, either by the Kromayer lamp 
or by arc-light baths. 

4. ALBINISM 

This is a congenital condition in which there is complete absence of pig- 
ment in the skin and other epidermal structures. The hair is white, the 
eyes pink from absence of pigment in the iris, and the skin fails to pigment, 
even when exposed to the strongest sun. 

ATROPHIES OF THE SKIN 

Various conditions may ca\i8e atrophy of skin, particularly local inflam- 
mations, but under this heading certain atrophic conditions are dealt with 
that have not been considered elsewhere, 

1. SENILE ATROPHY 

Generalised atrophy of the skin occurs in old age. The skin becomes thin 
and loses its elasticity ; irregular pigmented spots, small telangiectases 



EPIDERMOLYSIS BULLOSA 


1491 


and vascular cysts (de Morgan’s spots) appear, especially on the face and 
trunk ; wrinkles are very numerous ; and the skin develops a yellowish 
colour. A generalised pruritis may occur. Senile warts are frequently 
found, and these may be the seat of a localised pruritus. They occasionally 
become transformed into squamous epitheliomata. 

Treatment. — This is purely symj)toinatic. 


2. STRIiE ATROPHICiE 

These are bands of atrophic skin which develop In areas where the skin 
has been much stretched. They are seen best on the abdomen, breast and 
hips of women who have borne children. The lines when first formed are 
red in colour and about inch in diameter, but as they get older they become 
greyish -white. It is thought that they are produced by damage to the 
elastic fibres of the skin by stretching. 

No treatment is required. 

3. XERODERMA PIGMENTOSA 

This is a rare condition of the skin which is hereditary. The aetiology 
is quite unknown, but there is no doubt that light-rays play a part in the 
production of the lesions. The affection begins in infancy, and is character- 
ised by the appearance on the face and backs of the hands of macules of 
yellow and brown pigmtiiitation. The disease is slowly progressive, and in 
addition to pigmentation other signs of skin degeneration appear, namely, 
atrophic patches, telangiectases and warty growths. Later, ulceration occurs 
and epithelioma tons tumours appear on the warty growths. 

Treatment. — The patient should be protected from the sun’s rays as 
much as possible. The warty growths can be removed and the ulcer treated 
antiseptically. Epitheliomatous growths can be checked by radium, but 
the cases always end fatally. 


CONGENITAL CONDITIONS OF THE SKIN 

Most of these, such as ichthyosis, the nsevi and xeroderma pigmentosa, 
have been already considered. There still remains one condition which has 
not been alluded to, namely, epidermolysis bullosa. 

EPIDERMOLYSIS BULLOSA 

This is a congenital defect of the skin which renders it extremely sensitive 
to the slightest injury. In those affected, the slightest knock is sufficient 
to produce a blister. The disease is hereditary, and can often be traced 
to a considerable number of members of a family. The lesions usually appear 
first in early infancy, but occasionally they have occurred for the first time 
later in life. They vary much in degree. In some cases the lesions are slight 
and cause very little inconvenience, and no disturbance to the general health. 
In other cases the lesions are numerous, almost all parts of the body being 
affected at one time or another ; teeth and nails develop badly, septic com- 
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pUoationB are often severe, and these cases usually do not live to adult 
age. 

Treatment — Nothing can be done except by prevention of sepsis and the 
antiseptic treatment of the lesions when once formed. 

DISEASES OF THE HAIR 
1. ALOPECIA 

Loss of hair occurs in many diseases. It may fall out after acute illnesses, 
such as influenza and typhoid fever, in inflammatory conditions of the scalp, 
in secondary syphilis, and in dermatitis exfoliativa. It is also lost locally 
in scarring conditions, traumatic or inflammatory, as seen in lupus erythe- 
matosus or tertiary syphilis. A progressive loss also occurs in senile atrophy 
of the skin ; this, however, may occur prematurely. 

Alopecia Prematura. — .etiology. — The disease is essentially one of 
the male sex, and usually begins at about the age of 20. The aetiology of 
the disease is not clear. Two factors appear to be present, heredity and 
seborrhoea of the scalp. It is quite clear that the latter condition by itself 
does not always produce baldness, but it appears to accelerate the loss of 
hair, as might be expected. Heredity seems to be important, especially in 
those cases where complete baldness occurs at an early age, and there 
is no doubt that fine hair is more liable to fall out early than is 
stouter hair. 

Symptoms, — This gives rise to a very characteristic type of hair loss 
which is familiar to every one. The hair gradually gets thin on both temples 
and on the vertex, and by slow progression these thinned areas eventually 
meet, leaving the top of the head entirely bald or only covered by a fine 
down, while the sides and back of the scalp are covered normally. The 
progress varies very considerably in different individuals, some becoming 
completely bald in a year or two, while others still have a good crop of hair 
at 50. 

Treatment. — This has mainly to be directed to curing the seborrhoea, 
and the methods for doing this have been dealt with under that heading. 
Apart from this, avoidance of tightly fitting hats, and gentle massage with 
the fingers are the most appropriate remedies. Certain drugs such as 
pilocarpine, have been thought to have a stimulating effect on hair growths, 
and rubefacients, such as cantharides, are also much employed. The general 
health should receive attention. 

Alopecia Areata, — In this condition the hair falls out m patches, 
leaving smooth, shiny, bal^J areas. There is a general tendency for the hair 
to grow again. 

Etiology.— The malady affects both sexes and generally occurs in early 
adult life. It is probable that the disease is an inflammatory condition, 
but the nature of the irritant is unknown. A somewhat similar loss of hair 
can be produced by the administration of thallium salts, which lends support 
to the toxic theory.^ It was at one time thought to be due to an external 
parasite, but there is no evidence to support this view. It has also been 
thought to be of nervous origin, as damage to nerves has produced bald 
patches over the areas supplied. 
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Sjrmptoins. — The disease may start suddenly or slowly. In some cases 
a large circular patch of baldness may occur in a single night, and in these 
cases the skin may be tender and r^dened. Generally, however, a small 
bald patch appears, which spreads slowly, and other patches may subsequently 
arise, causing considerable loss of hair and a curious patchy condition of the 
scalp. Not only the scalp hairs but those of the beard, the eyebrows, axillae 
and pubes may be affected, and in severe cases all the hairs of the body, 
including the eyelashes, may fall out. In one type a band of hair may be 
lost extending from ear to ear around the margin of the scalp, either in front 
or behind the head or even in a complete circle. 

In the patchy form, the individual patches are characteristic. The 
centre is usually completely bald and shiny, though new downy hairs may 
be seen. Around this a row of stumps may be observed. These are club- 
shaped, like a note of exclamation, being very thin as they enter the scalp 
and thicker above. When pulled out, a shrunken hair bulb comes out and 
the hair does not break as in ringworm. The zone outside the zone of stumps 
looks normal, but if the hairs are pulled upon many loose hairs may be 
detached. 

Course. — This varies in different cases. Usually new hair grows fairly 
rapidly, and the patches cease to spread. The new hair is usually white when 
it first appears, but pigments later. In some cases, however, the patches 
progress as new hairs grow and this may continue for many months. In the 
band-form hair growth is usually much slower. In the generalised cases the 
prognosis is not so good, a large proportion losing the hair permanently. 

Diagnosis. — This has to be made from ringworm and is generally easy. 
In ringworm the patch is scaly and covered by stumps, which break easily 
and have an irregular fractured end. Under the microscope the fungus 
can be seen. 

Impetigo contagiosa of the scalp sometimes gives rise to bald patches. 
They are numerous, small and usually red in colour, and no stumps are seen. 

Treatment. — The general health must be looked to and all possible 
sources of irritation removed. The teeth must be attended to, tonsillar 
sepsis treated, and errors of vision corrected. General tonic treatment 
should be prescribed, and rest from overwork and worry ordered. Thyroid 
extract has been recommended, but in the writer’s experience has sometimes 
made the condition worse. 

Local applications which cause hypereemia are of most value. Painting 
the patches with pure phenol, iodine or blistering fluid, or rubbing in oil of 
turpentine is useful. Vai-ous antiseptic lotions, such as perchloride of 
mercury and resorcinol, have been used with success. High frequency 
current and ultra-violet rays have given good results when other means have 
failed. If seborrhoeic dermatitis is present it should be treated. 

OiOATBioiAL Alopecia. — In this condition, also known as pseudo-pelade 
or folliculitis decalvanSf progressive loss of hair takes place, and the scalp 
shows signs of atrophy or scarring. There is a progressive patchy loss^ of 
hair occurring over considerable areas of the scalp, and on examination 
inflammatory lesions are often present round the hair follicles. The denuded 
areas show obvious scarring, and hair does not regrow on the patches. 
The disease occurs chiefly in young adults, and though it does not usually 
lead to complete baldness, very disfiguring patches remain. 
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Treatment. — This consists in the application of antiseptic ointments and 
lotions, perchloride of mercury, resorcinol and sulphur being the most useful, 
but no treatment is very efficacious. 

2. HYPERTRICHOSIS 

This is the term applied to an excessive growth of hair. It is usually 
confined to those cases m which a growth of stout hairs occurs in sites usually 
covered with lanugo hairs, such as the face in women. This may sometimes 
be very excessive, and the “ bearded woman ’’ and the “ dog-faced man ” arc 
extreme examples, though the latter arc often cases of hairy moles. The only 
conditions that the medical practitioner is likely to have to deal with are those 
in which stout and dark hairs occur on the chin and upper lip in women. 
The treatment consists in removal of the hairs by electrolysis, but consider- 
able judgment is often required to decide whether a case is suitable for treat- 
ment. Electrolysis consists in passing a current of about 1 milliampere for 
a quarter to half a minute into the hair bulb by means of a fine needle attached 
to the negative pole of a galvanic battery. The hair then loosens and can 
be removed, it is important not to remove hairs too close to one another 
at the same sitting, or troublesome scarring will supervene. • 

A. M. H. Gray. 


Vll. TROPICAL SKIN DISEASES 

In the tropics many skin diseases occur which are met with in Europe ; in 
addition, there are certain conditions peculiar to hot climates, and it is with 
these that the present section deals. At the same time it must be realised 
that skin diseases may be modified by racial immunity, social custom and 
skin pigmentation. Leucodermia has, for instance, a peculiar and sinister 
significance, not only on account of the great disfigurement it produces in 
dark-skinned people, but also because of its superficial similarity to the 
depigmented patches of nerve leprosy. Again, native custom may modify 
such conditions as keloid, which may assume a magnitude never experienced 
in Europe, owing to the fact that primitive people often purposely irritate 
wounds to produce tribal marks of a keloid nature. 

CRAW-CRAW 

A West African native name (Kra-kra) applied to any itchy, papular or 
pustular eruption of the skin. It originates as a papular dermatitis. 

Etiology. — O’Neill found filarial embryos in an eruption resembling 
scabies, but they were probably Microfilaria streptocercaj which Scott Macfie 
has since commonly found in the skin of West African negroes. 

Symptoms. — The papules are hard and horny, occur chiefly in the limbs, 
and are very itchy : scratching and secondary infection lead to a pustular 
dermatitis with enlargement of adjacent lymph glands. 

Diagnosis. — The condition must not be confused with scabies or coolie 
itch : no acari are obtained and no burrows seen. 
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Treatment. — Pustules are opened, ulcers scraped and crusts removed, 
then disinfected with 1 in 1000 sublimate solution and subsequently dressed 
with boric acid ointment. Carbolic lotion improves some cases. 

PRICKLY HEAT 

A form of miliaria associated with excessive sweating in hot climates. 

Etiology. — The condition quickly disappears in cold weather, and is 
possibly purely a mechanical process due to blocking of the sweat glands 
with sodden, inadequately cornified cells of the stratum corneum. Bacteria 
and yeast-like fungi have been incriminated, but these are probably secondary 
invaders. 

Symptoms. — The red eruption consists of small, watery vesicles and 
inflamed, red papules which feel like grains of sand and may involve the 
trunk, limbs, forehead or almost any part of the body. The pricking sensa- 
tions and great itching may be sufficient to prevent sleep. 

Treatment. — The underclothes should be frequently changed (twice 
daily), and antiseptic soaps used in bathing. After a warm bath the applica- 
tion of corrosive sublimate solution (1 in 1000) containing eau-de-cologne is 
helpful. McLeod recommends the following lotion : R acid, salicyl., grs. xxx., 
hyd. perchlor. grs. ii,, sp. vini rect. 5 ii., aq. dest. ad § vi. After this has 
dried a dusting powder such as zinc oxide, boracic acid and starch in equal 
parts, or boracic acid and menthol should be employed. 

VELDT SORE 

This is a chronic, septic, ulcerated sore met with in the tropics and sub- 
tropics, generally involving the exposed hairy parts of the body. 

iStiology. — The disease has a widespread geographical distribution in 
hot, dry, sandy or desert country, being known as barcoo rot in Northern 
Australia, and veldt sore in South Africa : during the war it became known 
as desert sore, and affected troops in the Near East, especially in Sinai and 
Mesopotamia. Vitamin deficiency may be a predisposing factor, for there 
is often a history of living on tinned foods and an absence of fresh fruit and 
vegetables. Organisms isolated from the lesions include streptococci and 
diphtheria bacilli ; staphylococci are also present, but these are probably 
surface contaminants. Horse manure may constitute a source of origin for 
the infecting organism. 

Symptoms. — The lesion commences as a painful vesicle, containing 
yellowish fluid, on exposed parts of the skin, especially the dorsum of the 
hand, forearm, elbows, knees and occasionally the face. Rupture follows, 
and the condition ultimately results in a punched-out,' circular or oval ulcer 
with a tough, dirty grey base and thick, bluish indurated edges ; it may 
take many months or even years to heal, leaving a thin scar. Typical 
diphtheritic paralysis of the limbs and palate was noted in some of the Sinai 
cases associated with Klebs-Loeffier bacillus (Craig) in the sores. 

Diagnosis. — The condition must be distinguished from ulcus tropicum 
and Leishmanial sores ; cultures may reveal the causative organism, which, 
in some cases at least, is the diphtheria bacillus. 
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Treatment. — Pbophylactic. — Adequate dietary, protection of exposed 
parts and antiseptic treatment of abrasions should help. Curative . — The 
only specific treatment is anti-diphtheric serum (4000 units) ; dramatic cure 
may follow in certain cases. The lesions themselves must have sterile pro- 
tective dressings : ammoniated or nitrate of mercury ointment often does 
good. Iron and arsenic tonics and a high vitamin diet should be given, 
and autogenous streptococcal vaccines are worth a trial in intractable cases. 


PEMPHIGUS CONTAGIOSUS 

A contagious skin eruption, known also as Pyosis viamoni^ due to coccal 
infection, characterised by inflammatory vesicles and bullae which ulcerate 
and scab. 

.Otology. — The disease is common in the humid tropics such as Ceylon 
and Malaya, also in parts of Africa. European children are specially affected. 
Culture generally shows Stai^hylococcus aureus or alhus ; streptococci may 
be isolated. 

Symptoms. — The condition begins as a minute red speck which is trans- 
formed first into a vesicle, then a bulla and later a pemphigus-like blister. 
The fluid content, which is at first clear, later becomes purulent and, after 
bursting, the lesions generally dry up, desquamate and heal, sometimes 
leaving pinkish, slightly glazed spots on the skin. The eruption is mainly 
confined to the axilla and crutch, but in children may be spread more widely 
by auto-infection, the whole body, except the face, being sometimes involved 
(Smith). Constitutional disturbances are minimal. 

Diagnosis. — The condition is allied to impetigo contagiosa and may need 
to be distinguished from early small-pox, chicken-pox and ringworm. 

Treatment. — Cleanliness is all-important and auto-infection must he 
avoided. The parts should be washed with perchloride of mercury (1 to 
1000) followed by a dusting powder of zinc oxide, boracic acid and starch 
(equal parts). Ammoniated mercury ointment is often useful. Sulphapyridine 
preparations (M. & B. 693) in full dosage is worthy of trial. 


TROPICAL ULCER 

Ulcus tropicum or tropical sloughing phageda 3 na is a gangrenous ulcera- 
tion of the skin and subcutaneous tissues of unknown aetiology, resulting in 
the formation of sloughing ulcers of great chronicity. 

iCtiology. — In contra^stinction to veldt sore, this disease is met with 
in damp, steamy jungle in the tropics. The lower limbs are generally involved, 
and a history of preceding trauma is the rule. It is common in debilitated 
and diseased populations, may affect people of any age and either sex, and 
has occasionally assumed epidemic proportions, as amongst coolies in the 
tea plantations of Assam. Some regard it as a dietetic deficiency. Fusiform 
bacilli and a spirochsete named by Prowazek, Treponema sekaudinnif are 
commonly present in the ulcer : various cocci, fungi and diphtheroids have 
also been found. The condition is directly transmissible by inoculation of 
ulcer material from man to man (Smith). 
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Symptoms. — Phagedsemc ulcers generally affect the dorsum of the foot and 
the front of the legs, and more rarely the hands and forearms. The disease 
originates as a serosanguincous bleb which soon ruptures, leaving a dirty 
grey sJough. This process rapidly extends, forming a foul sloughing ulcer, 
which may attain several inches in diameter, giving rise to pain, and some- 
times fever, and occasionally involving deeper structures like muscles, tendons, 
blood vessels, nerves, periosteum, and even joints. Three stages are recog- 
nisable : (1) spreading sloughing ulceration ; (2) a stage of tissue equilibrium 
when destruction and growth of granulation tissue are equalised ; (3) healing. 
Generally these ulcers persist for months, a factor delaying healing being 
inadequate epithelial proliferation, even after a healthy granulation tissue 
base has formed. Many cases show a decrease in blood calcium. 

Diagnosis. — In the humid tropics diagnosis is generally easy, though 
varicose ulcers, yaws, syphilitic and blastomycotic ulcers and oriental sore 
may need differentiation. 

Treatment. — ^Protection of the legs with puttees is very advisable. 
Curative treatment varies with the stage of the ulcer. Rest, a nutritious 
diet, calcium, cod-liver oil and general vitamin reinforcement by multivite 
pellets (B.D.H.) are advised. In the rapidly ulcerating stage sloughs should 
be removed and ensol dressings or lotions of carbolic or permanganate applied. 
Good results have been reported following curettage of the ulcers and daily 
dressing with B.I.P.P. Cod liver oil dressings have also been favourably 
reported on, and local treatment with tar spread on lint and changed every 
three days has been found suitable for mass treatment of natives. The 
application of iodoform powder may bo followed by firmly bandaging with 
elastoplast which is left undisturbed for a week •, septic dermatitis sometimes 
complicates this treatment. Probably the most effective procedure in the 
chronic stage is complete excision, followed by skin grafting. Rarely in the 
acute stage of fulminating cases, with rapid sloughing and gangrene, amputa- 
tion is necessary to save life ; even more rarely has it to be done in chronic 
cases. 


TINEA 

Ringwoiin infections abound in the tropics, some being confined to 
special regions, while others are much the same as in temperate climates, 
'fhe chief ones are : (1) Tinea erwis or dhobie’s itch ; (2) Hong-Kong foot 
or ringworm of the foot ; (3) Tinea unguium ; (4) Tinea imbricata. The 
first two are due to the Trichophyloii, Epidermophyton inguinale : they are 
not peculiar to warm climates and are described elsewhere (p. 1436). 

Tinea Unguium. — A mycotic infection of the nails affecting Europeans 
from the Far East : it may last for years and be associated with ringworm 
(‘Isewhere. The nail-bed is involved, leading to brittleness, ridging and 
opaqueness of the nail. Diagnosis is made by demonstrating Epidermophyton 
inguinale in scrapings mounted in liquor potassee. In severe cases the nails 
may have to be removed before cure is effected. 

Tinea Imbricata (Tokelau).— A form of ring-worm mainly indigenous 
in the Eastern Archipelago and South Pacific, and characterised by non- 
inflammatory raised brown spots, giving rise to flaky tissue-paper scales 
which are free centrally, but attached at their peripheral bases, producing 
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a rosette-like appearance. These circles are about J inch in diameter and 
as adjacent ones form they cause a characteristic festooned appearance. 
The fungus, Endodermophylon concentricum, is readily demonstrable in the 
scales : it aifects the face, trunk and limbs, but the palms, soles, scalp, axillae 
and crutch generally escape. 

Pityriasis Vrrsicolor or Tinea flava is common in the tropics, producing 
pale, yellowish-brown, scurfy patches on the pigmented negroid skin, especi- 
ally on the face, neck, arms and chest. Castellani holds that the yellow 
patches met with in his Ceylon cases differed from the brownish patches 
long recognised as being caused by Microsporon furfur in the European 
disease, and has named the tropical variety Tinea flava and the causal fungus 
Malassezia tropica ; the black variety, which is caused by Cladosporium 
manRoni, Castellani calls Tinea nigra. 

PINTA 

This is a group of dermatomycoses associated with coloured patches of 
pigmentation in the skin. 

Etiology. — The disease, also called caraate or mal de los pintos, is found 
in tropical America, is contagious and attacks either sex at any age. A 
variety of fungi are implicated, including Peuddllium, Aspercjillus and 
Monilia. 

Symptoms. — Patches of pigmentation are first noted on the back of the 
hands or face, from which they spread elsewhere : they are somewhat rough, 
dry and raised, and vary in colour with the fungus, red, violet, white and 
black types all being encountered. The skin may be offensive and itchirfess 
marked. When the scalp is involved the hair may become white. 

Diagnosis. — ^Microscopic examination of material scraped from the 
pigmented areas reveals the fungi. The patches are not anaesthetic like 
leprosy, while leucodermia, which the white variety may resemble, fails to 
show fungi. 

Treatment. — As for ordinary ringworm. 

PIEDEA 

Trichosporosis or Piedra is a disease common in Colombia and British 
Guinea in which hard, gritty nodosities form around the hair of the scalp ; 
it is caused by the Trichosporon giganteum and may be confused with 
ordinary Trichomycosis nodosa. 

CpEEPING BKUPTION 

Synonyms. — ^Larva migrans. Myiasis linearis, Hautmaulwarf. 

Definition. — ^A peculiar linear, slightly raised red eruption, gradually 
creeping forward in a sinuous or straight line, the posterior end fading away. 

.etiology. — The condition may be produced by Gastrophilus or other fly 
larvBB wandering under the skin, but more commonly it is due to nematode 
larv88 of animals which have accidentally invaded man. The following 
species have been implicated : Ancylostoma hraziliense, A. caninum, Undnaria 
stenocephaJa and Gnathostoma hispidwn. 
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Symptoms. — The symptoms vary in different individuals and include 
smarting pain and intense itching along the raised line which first shows 
red spots, and later hard round red papules 2 to 5 mm. in diameter ; pustula- 
tion may occur. Unless treated the condition persists for a long time. 

Treatment. — Freezing the anterior end of the line where the larva is 
located, with an ethyl chloride spray for 2 minutes, is suitable for the type 
due to canine ancylostomes. Multiple lesions may be treated with collodion 
ethyl acetate or salicylic acid, and blisters and pustules with mercurochrome 
solution. An injection of pure carbolic an eighth of an inch in front of the 
spreading spot may kill the larva, or if the condition is due to the larva of 
GastrophiluSi this may be cut down on and removed. Recently oleum 
chenopodii applied locally either pure or diluted with three parts of castor 
oil has been favourably reported on. 

CERCARIAL DERMATITIS 

Definition. — An inflammatory condition of the skin due to the passage 
through it of different species of cercarise. 

^tiolog^. — In 1928 Cort in Michigan described a form of dermatitis 
due to the passage of Cercaria elvee through the skin and Taylor and Baylis 
have also found this in England. 

Symptoms. — The skin at the site of entry of the cercariaa becomes in- 
tensely itchy and smarts, then red spots or urticarial wheals appear, these 
being followed by papules which sometimes go on to pustulation. 

Treatment. — No specific treatment is known. The part should be kept 
clean and dusted with boracic and zinc powder. Calamine lotion combined 
with lead acetate may reduce the itching. 

ULCERATING GRANULOMA 

Synonyms. — Granuloma venereum ; Granuloma inguinale ; Granuloma 
inguinale tropicum ; Ulcerating Granuloma of the Pudenda ; Serpiginous 
Ulceration of the Genitals. 

Definition. — A very chronic ulcerating condition of uncertain a)tiology 
occurring in the tropics, involving the genitals, perineum and groins. 

i£tiology. — The disease occurs in the West Indies, Guiana, Brazil, 
Porto Rico, parts of India and Africa, the Pacific Islands and Northern 
Australia. Both sexes are affected, but not before puberty, and all races 
are susceptible. Spirochsetes have been reported, and Donovan and many 
other observers have found a short, oval bacillus specially located within 
the mononuclear cells ; it is a non-motile, capsulated bacterium of the 
rhinoscleroma group, but though found with frequency in the leaioiM there 
is still doubt as to its real aetiological significance. The disease itself is 
probably contracted during coitus. 

Pathology. — The condition resembles an infective granuloma, and 
miciioscopic section of the nodules situated at the edge of the sore shows 
infiltration with plasma and round cells containing poorly staining nuclei in 
which phagocytosed bacilli may occur in cluHips. The granulomatous 
tissue is very vascular, while in the older areas fibrosis and scarring are marked. 
Spread is by direct continuity and the lymphatic system is never involved. 
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Symptoms* — The disease begins on the genitals as a flat papule which 
desquamates, leaving a red granulation-tissue surface which bleeds easily : 
this superficial ulceration extends serpiginously producing offensive pus. 
As the process advances the older areas cicatrise, but this scar tissue readily 
breaks down again. The disease is auto-inoculable so that adjacent parts 
such as the scrotum and thighs, or the surfaces of the labia become infected. 
Ultimately the whole of the penis, scrotum and groins in the male, and 
the clitoris, vulva, labia, vagina, perineal and perianal region in women 
become involved, and, if unchecked, the urethra and rectum as well. Though 
skin ulceration extends slowly over a period of many years, the process 
accelerates once the mucuous membranes are involved, and here there is 
little tendency to heal. Until the terminal phase the general health remains 
good and the local lesions give rise to a minimum of pain and discomfort. 

Complications. — These include recto-vaginal fistula, urethral stricture, 
septic cystitis and pyelitis. 

Diagnosis. — Ulcerations due to syphilis, tubercle or lupus vulgaris 
may be confused, and where the glans penis is involved with fungating 
granuloma, epithelioma may be suspected. 

Prognosis. — This has greatly improved by modern treatment ; formerly 
the condition was hopeless, lasting for life. , 

Treatment. — Illicit intercourse, especially with native women, should be 
avoided. Surgical excision of the early lesions is curative, especially as the 
ulceration does not extend deeply, but in more advanced cases is not feasible. 
The modern treatment consists of intravenous injections of tartar emetic 
which is a specific. This drug is given as in schistosomiasis (p. 311) only a 
longer course of injections and a greater total dosage, ^^e. 50 to 60 grains, is 
generally necessary ; in extreme instances as much as 150 grains have been 
given. Certain pentavalent preparations of antimony, such as stibosan and 
stibenyl, are reported to be more eflicacious, a total dosage of 3-4 g. being 
necessary to obtain complete cure. Protein shock produced by the intra- 
venous injection of T.A.B. vaccine starting with 50,000,000 per c.c. and 
gradually increasing to 300,000,000 per c.c. may be employed in addition to 
antimony : sometimes it stimulates healing in a remarkable fashion. 

In certain chronic cases unaffected by antimony, gauze soaked in an 
aqueous solution of zinc oxide (40 per cent.) is an effective dressing, especially 
if non-hsDmolyiic anaerobic streptococci be present in the ulcer. Sulpha- 
pyridine therapy (M. & B. 693) is still under trial. 

G. Carmichael Low. 

N. Hamilton Fairley. 
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AFFECTIONS OF THE CRANIAL NERVES 

INTEODUCTION 

Affections of the cranial nerves may be duo to their involvement : (1) 
by purely local disease at some point between their central origin and their 
peripheral distribution ; (2) by some general toxic or infective disease of the 
whole nervous system ; as, for example, by alcoholic or diphtheritic poisoning ; 
(3) by multiple local lesions of the central nervous system, as, for example, by 
syphilis or disseminated sclerosis ; and (4) in some systemic neurone degenera- 
tion, as in progressive muscular atrophy. 

In the case of local lesions within the brain stem, the presence of one or 
more cranial nerve palsies may have considerable localising importance in 
diagnosis. In their peripheral course, both inside and outside the skull, these 
nerves may be involved by a great variety of inflammatory processes, by 
haemorrhage, or by compressing tumours. 


THE OLFACTORY NERVE AND TRACT 

The sense of smell includes the appreciation of all flavours, and in its 
absence taste is reduced to the appreciation of bitter, sweet, salt and sour. 
The view that only readily oxidisable substances are appreciated by the 
sense of smell, formerly expressed in these pages, cannot be sustained. 
Benzene, for example, has a powerful smell yet is chemically very stable. 
The same is true of chloroform and carbon tetrachloride, both substances 
with a strong odour. The gas phosgene is a final example. Most conditions 
of anosmia are due to affections of the nasal mucosa, or occur in such general 
diseases as syphilis or influenza. More important is unilateral anosmia, 
which indicates the involvement of one olfactory tract by the pressure of a 
tumour. Bilateral anosmia is a not uncommon sequel of head injuries in 
which the olfactory filaments are torn as they traverse the cribriform plate. 

OPTIC NERVE 

The optic nerve, from its origin at the back of the eyeball to its termination 
in the optic chiasma, is liable to injury from the pressure of tumours within 
the skull, or at the back of the orbit, and from inflammatory conditions of 
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the bone and periosteum as it passes through the optic foramen. It may 
be afEected by a primary thrombosis of vessels, or from thrombosis of the 
ophthalmic artery in the condition known as carotid hemiplegia. These 
conditions result in blindness of one eye, which may be partial or complete, 
and with a varying visual field, according to the degree of the lesion and the 
manner in which the pressure falls upon the optic nerve. On account of 
the cutting off of the light-reflex path, the pupil will be moderately dilated 
and insensitive to light. Notwithstanding, the fact that the nerve cells 
which control the nutrition of the optic nerve fibres are situated in the 
retina, lesions of the optic nerve of any long duration produce atrophy of 
the optic disk. 

' Retbobulbab Neubitis 

Inflammatory and other local lesions in the substance of the optic nerve 
between the globe and the chiasma are of very common occurrence, 
According to their severity they give rise to partial or complete blindness, 
which often recovers wholly or in part. The central part of the optic 
nerve is the seat of election for these lesions and, therefore, the visual 
defect appears commonly in the form of a central scotoma. According 
to the degree of the visual defect, the pupil tends to be dilated, and to 
react poorly to light, and dilate badly to shade. These conditions of rcftro- 
bulbar neuritis are very often followed by optic atrophy of varying degree. 
When the inflammatory lesion occurs far forwards and impinges upon the 
optic papilla, papilloedema occurs, and, as this region is sensitive, whereas 
the optic nerve is not, there is usually pain on movement of the eyeball. The 
prognosis in this condition varies with the causes, which are as follows : 

1. Syphilis . — The lesion is a diffuse gumma of the nerve, and sometimes 
there is thrombosis. It is commonly unilateral, and often recovers, if treated 
early and energetically, but in severe untreated cases, and when thrombosis 
occurs, it not uncommonly ends in complete blindness. It is the common 
cause of complete blindness confined to one eye in tabes, and in other syphilitic 
conditions. 

2. Disseminated sclerosis . — Plaques in the optic nerve tracts and chiasma 
are very common in this disease. When they first form they are swollen 
oedematous pink patches and cause pressure, and on their subsequent shrink- 
ing, this pressure is removed, and the nerve fibres recover to a great extent, 
and never become completely destroyed. This condition is the cause of the 
very common transient amblyopia or blindness, which may come on very 
suddenly. Though the plaques often occur in the tracts and chiasma, yet 
the visual defect always indicates a lesion of the optic nerve, and therefore 
it is possible that it is determined by the swelling of the optic nerve as it passes 
through the optic foramen«and is compressed against the bony canal. It 
may be \milateral or bilateral, and may recur several times. It always causes 
some degree of optic atrophy ; but is never followed by complete blindness. 

3. Local septic conditions . — Before the general recognition of disseminated 
sclerosis as the common cause of retrobulbar neuritis in young adults, the 
chief role in its production was attributed to local infection, or suppuration 
in the sphenoidal or other accessory sinuses in the neighbourhood. The 
natural restoration of vision that marks the subsidence of the retrobulbar 
neuritis was accordingly often ascribed to the operative procedures designed 
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to deal with the local infection. It is probable that such local infections are 
but a rare and exceptional cause of retrobulbar neuritis. 

4. Diabetes . — In this malady a form of retrobulbar neuritis occurs. It 
commences with a central scotoma for colour, and the failure of vision may 
progress to blindness, with optic atrophy. 

5. Other causes. — Tobacco, if over indulged in, may cause a curable form 
of retrobulbar neuritis, commonly called “ tobacco amblyopia,” of which 
the chief sign is central scotoma, and the symptom mistiness of central vision. 
It recovers rapidly on the removal of the cause. Alcoholic indulgence, and 
especially taking of wood spirit and many other poisons such as arsenic, lead, 
bismuth and quinine, may cause retrobulbar neuritis. A large proportion 
of cases of retrobulbar neuritis are without discoverable cause ; there is 
evidence that some of these are dependent upon local oedematous reactions 
within the optic nerve of an allergic nature. 

The expansion of the optic nerve within the globe of the eye is visible 
on ophthalmoscopic examination, and the pathological changes therein 
occurring afEord important indications which cover the whole realm of 
medicine. Among these changes the most important in connection with 
diseases of the nervous system are : syphilitic choroiditis, as an indication 
of the presence of syphilis, papillcedema, which is fully described in the section 
on intracranial tumours, and optic atrophy. 

Optic Atrophy 

Optic atrophy is recognised, on ophthalmoscopic examination, by a 
peculiar opaque whiteness and flatness of the disk, with a very lugh 
contrast at the edge of the disk between disk and surrounding retina, 
both as regards colour and limitation. The lamina cribrosa — the sieve- 
like cross-latticing of the strands of the sclerotic through which the 
bundles of optic nerve fibres pass — becomes visible as a stippling of the 
temporal region of the disk. The vessels of the retina become atrophied, and 
are seen to be unduly small. In many atrophies the edge of the disk is 
sharply cut ; but when atrophy follows papilloedema the edge is apt to be 
flufly, like that of torn cotton-wool. Optic atrophy may be of three kinds — 
(1) Primary optic atrophy results from an original devitalisation and death 
of the nerve cells of the retina with their processes, which constitute the 
fibres of the optic nerve. This is a primary neuronic degeneration, analogous 
to that of the anterior - horn cells in progressive muscular atrophy. (2) 
Secondary or retrograde optic atrophy results from lesions of the optic 
chiasma and optic nerve, and is the constant result of long-continued pressure 
upon these structures. (3) Consecutive optic atrophy follows the more 
severe grades of papillcedema and papillitis, m proportion as these are of long 
standing, and proportional to the amount of exudate, and is due to strangling 
of the optic nerve fibres by the oedema in the first place, and by the cicatrisa- 
tion subsequently. Severe degrees of papillcedema may, if pressure be 
relieved, recover perfectly without atrophy or impairment of sight. It may 
be that there is another factor in the atrophy following papilloedema, and 
that is the long-continued pressure of a distended infundibulum upon the 
optic chiasma. 

etiology. — 1. It is of frequent occurrence in familial, hereditary or 
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congenitally installed diseases in which primary degeneration of neurones 
occurs, as in cerebral diplegia, amaurotic family idiocy, and hereditary cere- 
bellar atrophy where it is characteristic of Marie’s type, and sometimes 
occurs in Friedreich’s type. It is the chief feature of the familial optic 
atrophies, of which Leber’s type, appearing about the twentieth year, is one. 
It occurred in several members of a family with peroneal atrophy under our 
observation. 

2. It is one of the common manifestations of syphilis of the nervous 
system, and may occur alone, but much more usually as part of the syndrome 
of tabes and general paralysis. It is not rarely met with in congenital 
syphilis. It is commonly associated with local lesions of the chiasmal region, 
pituitary neoplasms being the most often met with. The optic atrophy of 
disseminated sclerosis is not a primary optic atrophy, but is secondary to 
retrobulbar neuritis. 

3. It may follow the exhibition of certain drugs, and noticeably the 
injection of the earlier used arsenic preparations, such as atoxyl, soamin and 
orsudan. In rare cases it has followed the use of quinine. 

4. Optic atrophy also occurs in connection with diabetes, malaria and 
arterial disease. It is common as a primary condition in later life. Its 
occurrence in glaucoma from increase of the ocular pressure requires* no 
explanation. 

Prognosis. — This is uniformly bad in primary atrophy. When once the 
degenerative process is installed, the atrophy proceeds to complete blindness, 
sometimes slowly, sometimes quickly, and seems entirely uninfluenced by any 
form of treatment. 

Secondary optic atrophy is frequently arrested, with the recovery or 
removal of the cause ; but some defect of vision usually remains. Consecutive 
atrophy from neuritis may be of any degree of severity, from the slightest, 
which allows of ^ths vision, to the most complete with utter blindness and 
loss of light reflex. 


OCULO-MOTOR NERVES 

The third nerve supplies the two internal muscles of the eye, and all the 
external muscles of the eyeball, except the superior oblique, which is supplied 
by the fourth nerve, and the external rectus, which is supplied by the sixth 
nerve. Complete paralysis of this nerve produces a dilated and inactive 
pupil with complete ptosis, a downward and outward strabismus and com- 
plete loss of upward, downward and inward movements. There is often no 
diplopia complained of by the patient, because of dropping of the lid. When 
diplopia is present it is a cro^ssed diplopia, because the strabismus is divergent. 
There is secondary deviation of the sound eye, and false projection in the 
visual field. 

I^he fourth nerve supjfiies the superior oblique muscle. Paralysis produces 
no obvious strabismus, but in looking outwards or downwards there is a 
wheel movement of the globe which can be detected by observing the con- 
junctival vessels when the eye moves. The diplopia is most discomforting, 
and occurs in every position of the eyes, except on looking up. The diplopia 
is uncrossed, and the false image is lower than, and with its top tilted toward, 
the true image. 
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The sixth nerve supplies the external rectus muscle. Paralysis produces 
a convergent squint and an uncrossed diplopia. In the case of the skeletal 
musculature, we are accustomed to distinguish between upper and lower 
motor neurone paralyses ; the essential difference being that in the former 
case we are dealing with loss of co-ordinated movements, in the lal.tcr with 
paralysis of individual muscles. Disorders of ocular movements may usefully 
be considered on the same basis of classification. Thus we may contrast the 
loss of conjugate deviation of the eyes to the right — an upper motor lesion 
— with paralysis of the left internal rectus the result of a lesion of the lower 
motor neurone. In the former case, the internal rectus muscle acts normally 
on convergence, but does not act on attempted conjugate deviation to the 
right. In the latter case — a lesion of the peripheral nerve supply — the 
muscle is paralysed in all movements of the eye. 

We may thus classify paralyses of ocular movcmejit under the following 
headings : (1) paralyses of ocular movements, conjugate and supranuclear ; 
and (2) paralyses of ocular muscles, nuclear, stem and root palsies. 

1. Pakalyses of Ocular Movements. — Conjugate palsies consist in the 
loss or impairment of co-ordinated ocular movements in one or more direc- 
tions. Since both eyes are equally and simultaiiecusly involved, there is 
neither squint nor diplopia. The commonest form is that in which there is 
loss of conjugate movement to one or other side. The lesion in such a case 
is so situated as to interrupt the association path between the sixth and 
third nerve nuclei, probably where this path lies in the dorsal longitudinal 
bundle. If a lesion in tliis situation be a coarse one {i.e. not a simple nerve 
cell degeneration), there will probably be an associated nuclear or stem palsy, 
in which case there may be diplopia and squint. Possibly a lesion lying just 
oral and ventral to the sixth nerve nucleus is capable of causing a pure 
paralysis of conjugate deviation to the side. 

Lesions involving the corpora quadrigexnina cause loss of vertical (upward) 
movement of the eyes, sometimes with dilatation and immobility of the pupils. 
This combination of signs may be seen in pineal tumour. 

Supranuclear ocular palsies differ from conjugate palsies in that with 
the latter a given movement is totally lost, while in the former, whether or 
not the movement occurs will depend upon the particular stimulus in action. 
Thus, in a cupranuclcar palsy the patient may be unable to deviate his eyes to 
order, but deviation may be elicitable by labyrinthine stimulation. Or again, 
the gaze may be unable to follow a moving object, but if the object be still and 
the head slowly rotated passively, the gaze may remain fixed on the object, 
and the eyes thus come to take up a position of deviation. 

2. Paralyses of Ocular MuscLES.-"The lesion in this case may be in the 
brain stem (nuclear or stem palsies), or in the peripheral course of the nerve 
(root palsies). Further, the lesion of the peripheral part of the nerve may ‘ 
involve the nerve between its point of origin from the brain and the point of 
entry into the orbit ; that is, in its intracranial course ; or in the region of 
the sphenoidal hssure ; or, finally, within the orbit. 

Within the orbit lesions of any of these nerves or of their branches may 
occur from perforating wounds, blows upon the eyeball or from local syphilitic 
lesions of a gunimatous nature. Injury to the lenticular ganglion, with 
resulting complete internal ophthalmoplegia, not uncommonly results from 
a blow on the eyeball. A lesion, confined to the nerve to the inferior oblique, 
48 
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occurs in rare eases from syphilis, and produces a peculiar attitude of the 
head, for, since the resulting diplopia occurs only above the horizontal level 
of the eyes, the patient constantly throws back his head, and looks down 
his nose to avoid the diplopia. 

Lesions at the back of the orbit may involve one or more of the oculo- 
motor nerves, and since the first division of the fifth nerve passes through the 
sphenoidal fissure with these nerves, and the second division of the fifth nerve 
is entering the infra-orbital canal at the apex of the orbit, both these nerves 
are commonly involved in the same lesion. New-growths, including those 
of the bone, periosteal inflammation and subperiosteal hasmorrhages arising 
from fracture of the skull are the common lesions. A not infrequent clinical 
picture may be described. It has been attributed to a periostitis of the orbital 
bones in the region of the sphenoidal fissure. There is, however, no patho- 
logical confirmation of this view, which remains speculative. It has been 
thought, too, that the condition is closely allied to the common facial 
palsy from exposure to cold, but here also proof is lacking. It may 
occur at any age from puberty onwards. The serum reactions for 
sypliilis have always shown that this infection is absent. The condition 
may arise from exposure to cold or from septic conditions of the nose and 
its accessory sinuses, and sometimes without obvious cause. The maslady 
commences with pain in the orbit, which is often severe and long lasting. 
Soon after some proptosis is evident, and there is tenderness on pressing the 
globe backwards. This is soon followed by signs of involvement of the 
nerves which pass through the sphenoidal fissure. The sixth nerve is the 
first and sometimes the only nerve involved, but usually the paralysis of 
this nerve is followed by that of the fourth, the first division of the fifth, 
the third, and the second division of the fifth nerve in that order. The 
final result usually is that of a total ophthalmoplegia with anaesthesia of 
the upper two divisions of the fifth nerve, unilateral proptosis and tenderness 
of the eyeball, and often excruciating and lasting pain. When the sixth 
nerve is involved alone, and there is no spread to the divisions of the fifth 
nerve, there may be little pain, and the proptosis and tenderness may be 
little marked. Under treatment with mercury by inunction, salicylates 
in full doses, warm applications to the eye and counter irritation, the con- 
dition commonly recovers in a few weeks in the milder cases, to a few months 
in the more stubborn ones. It is in their intracranial course that the oculo- 
motor nerves are most frequently involved by disease-processes, or by 
injury ; thus, by acute or chronic meningitis, by toxic or infective neuritis, by 
compression from tumour, aneurysm, haemorrhage or fracture of the skull. 

Fractures of the skull, may involve the orbit, or the middle fossa of the 
skull, thus producing ocular palsies. Sometimes a blow on the skull without 
fracture is followed by an ocular palsy. It is possible that in this instance 
small haemorrhages in the brain-stem involving the nuclei may be responsible. 

In subarachnoid haemorrhage, the effused blood in the region of the inter- 
peduncular space may compress the cranial nerves, thus producing ocular 
palsies. These may also occur in the course of an acute lepto-meningitis. 
In association with middle ear disease, there is occasionally a localised 
meningitis at the tip of the petrous bone, which gives rise to a unilateral sixth 
nerve palsy and to pain on the side of the head and face from fifth nerve 
involvement. This is the condition known as Gradenigo^s syndrome. It is 
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usually seen in children ; and a mastoid operation may be necessary before it 
clears up. 

Formerly, one of the commonest causes of ocular palsies was a gummatous 
infiltration of the nerves of the base of the brain in neurosyphilis. In some 
cases of tabes dorsalis, however, it is probable that the lesion underlying the 
defects of ocular movement (squint, diplopia, ptosis) may be due to primary 
degeneration of nerve cells in the nuclei. 

In some cases of alcoholic and diphtheritic multiple neuritis, paralysis of 
one or more ocular muscles may occur, and also an isolated sixth nerve palsy 
has been known to follow the spinal administration of stovaine. 

In some elderly subjects with atheroma and high blood pressure a sixth 
or third nerve palsy may develop, and recover after some two or three 
months. It is probable that in such not infrequent cases one or other of these 
nerves has been compressed by a tortuous and rigid artery. Thus, during its 
passage forwards the sixth nerve lies in close contact with the middle cere- 
bellar, the basilar and the internal carotid arteries ; the fourth nerve crosses 
the posterior cerebral artery ; and the third nerve lies between the last-named 
vessel and the superior cerebellar artery. 

Stem palsies, in which the lesion is in the brain-stem, are usually recognis- 
able from the presence of associated signs due to involvement of other 
structures. These may be the long projection paths, sensory or motor, 
association nuclei and reflex centres, or other cranial nerve nuclei. Thus, a 
lesion in the crus will produce a homolateral third nerve palsy, with a crossed 
hemiplegia (Weber’s syndrome). A lesion in the region of the red nucleus will 
cause a homolateral third nerve palsy, with tremor of the crossed limbs 
(Benedikt’s syndrome). A pontine lesion will produce associated sixth and 
seventh nerve lesions on the side of the lesion. 

Nuclear palsies may result from a number of inflammatory processes 
within the brain stem : e.g. epidemic encephalitis, disseminated sclerosis, acute 
poliomyelitis, botulism, chronic alboholism (Wernicke’s encephalitis hasmor- 
rhagica superior acuta). Barbiturate poisoning, diphtheria and diabetes may 
also be associated with ocular palsies of nuclear origin. Finally, there is the 
rare condition known as chronic progressive nwlear ophthalmoplegia f in which 
there is a primary degeneration of the third, fourth and sixth nuclei. The 
course of this malady, which is related to progressive muscular atrophy, is 
slowly progressive, and finally all the extrinsic ocular muscles are paralysed. 

Pathological Conditions of thr Pupil and of Accommodation. — 
Myosis or unusual smallness of the pupil is a common sign of syphilis of the 
nervous system. It is au important sign of paralysis of the cervical 
sympathetic. It occurs in lesions of the pons below the third nerve nucleus, 
is often met with in advanced age without pathological associations, and is 
also a symptom of the morphine habit. 

Eccentricity of the pupil and deviations of its form from the circular are 
important signs of nervous syphilis, and these signs occur also in lesions of 
the foremost part of the third nucleus. 

Inequality of the pupils occurs in connection with all nuclear and peri- 
pheral ocular paralyses, and with cervical sympathetic paralysis. It accom- 
panies all defects of vision from lesions of the visual path between the eye 
and the external geniculate bodies, provided the appreciation of light be 
unequal in the two eyes. It may be congenital or associated with inequalities 
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of the refraction of the two eyes, and then has no pathological significance. 
It is commonly a sign of nervous syphilis. 

The Argyll Rob^ertson pupil (reflex iridoplegia) as originally described 
includes loss of the light reflex, myosis, inequality and irregularity of the 
pupils. Atrophic changes in the stroma of the iris have also been described. 
These are best seen in blue-eyed persons in whom the stroma is not concealed 
by pigment, and they impart a fineness of texture and a pale, washed out 
tint that, in association with myosis, gives the eye of the tabetic so charac- 
teristic an appearance. 

The iridoplegia may be due to a lesion in the region of the posterior 
commisure and the aqueduct of Sylvius, and it is here that some believe 
the essential lesion of the Argyll Robertson pupil to lie. But the Argyll 
Robertson pupil of neurosyphilis is almost constantly associated with the 
other pupillary phenomena noted above, and it is difficult to see how a central 
lesion could produce any of these. In short, the pathogenesis of this familiar 
phenomenon still remains obscure. 

When reflex iridoplegia is met with apart from neurosyphilis — which is 
but rarely — it is not accompanied by myosis, or irregularity of the pupils, 
and the absence of these signs is of diagnostic importance. 

It has been said to occur in disseminated sclerosis and in epidfimic 
encephalitis, but the statement is one to be accepted with reserve. 

The Myotonic Pupil. — ^During the past fifteen years a number of writers 
(Foster Moore, Holmes, A die) in this and other countries have described a 
pupillary phenomenon whicli has the following components : There is no 
reflex contraction to light, and there is a very slow contraction on converg- 
ence, followed by an extremely slow relaxation and dilatation. In some 
patients this condition is associated with a total loss of all tendon jerks. 
The patient is more commonly a young woman in normal health, the pheno- 
menon being discovered usually in the course of a routine examination of 
the eyes. It constitutes no disability. Serological examination of the blood 
and cerebro-spinal fluid is always negative, and the condition is not related 
to neurosyphilis or tabes, with which, however, it may be confused if a 
complete examination of the nervous system be not made. 

Total interna] ophthalmoplegia is met with in lesions of the anterior part 
of the third nucleus, and in lesions of the lenticular ganglion in the orbit. 

Wernicke’s hemianopic pupil phenomenon is a test for the position of a 
lesion causing hemianopia. If the lesion is situated upon the visual path 
where that path contains the light reflex path, the pupil does not react when 
light is thrown on the blind side of the retina. In other words, this sign is 
present if the lesion is involving the visual path between the eye and the 
external geniculate body.^ When the lesion is between the geniculate body 
and the visual cortex in the occipital lobe, the pupil reacts equally well from 
the blind and from the seeing field. 

PARALYSIS OF THE CERVICAL SYMPATHETIC 

Synonym. - Horner’s syndrome. 

8o far as the (*.ye and orbit are concerned, the sympathetic is the tonic 
retiiactor of the lid, the tonic protruder of the eyeball, and the tonic dilator 
of the pupil, and stimulation of this mechanism results in retraction of the 
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lid or widening of the palpebral fissure, exophthalmos and wide pupil, while 
paralysis of the cervical sympathetic produces narrowing of the palpebral 
fissure (cervical sympathetic ptosis), and a small pupil. It is customary 
to include enophthalmos amongst the components of cervical sympathetic 
palsy, but it is extremely doubtful that this is ever present. The excitation 
condition is seen in Graves’s disease ; the paralytic condition is of common 
occurrence in nervous diseases. The cervical sympathetic is also the tonic 
vaso-constrictor and secreto-inotor nerve of the head generally, but dis- 
turbance of the mechanism does not often give rise to characteristic or 
important clinical phenomena. A curious lack of expression is, however, 
sometimes observable in the face on the side of the lesion. Cervical B3nn- 
pathetic paralysis occurs in the following clinical associations : (1) In all 
lesions of the cervical cord, especially when the last cervical and first dorsal 
segments or roots are damaged. It is common in syringomyelia. (2) In 
hisions of the cervical sympathetic trunk by trauma, pressure, growths, etc. 
(3) It is very common in tabes and nervous syphilis generally, where it appears 
as partial bilateral ptosis with small pupils. It appears to be a primary 
neuronic degeneration in this condition and never improves. 


TH15 FIFl'H OR TRIGEMINAL NERVE 

Symptoms of Lesions of the Fifth Nerve. — Pain over the sensory 
distribution of this nerve occurs from irritating lesions and reflexly, if its peri- 
phery is irritated. AVith organic lesions in any part of its course, the pain is 
followed by sensory loss, corresponding with the part involved. The initial 
expression of this sensory loss in a progressive lesion of the fifth nerve : e.g, 
compression by an eighth nerve tumour, is loss of the corncjal reflex. The 
peculiar disease, neuralgia, of which the pathological basis has not been as 
yet discovercjd, is practically confined to the distribution of this nerve. 
Herpes zoster over the distribution of this nerve is common, and results 
from a lesion by a virus infection in the Gass(‘.rian ganglion, and is in every 
respect comparable with that occurring in the distribution of the spinal 
nerves from similar lesions in the posterior root gangUa. It produces bad 
scarring, and when affecting the cornea is apt to produce ulceration, very 
destructive to the eye. It is accompanied by sev(?te pain, which may be 
persistent for months. It should be borne in mind that the sensory supply 
to the cornea is entirely from the naso-ciliary branch, via the long ciliary 
nerves, and that herpes zoster of the cornea is usually accompanied by a 
small group of vesicles oily at the tip of the nose on the same side. 

Taste . — It has frequently been argued that loss of taste over the anterior 
two-thirds of the tongue follows destruction of the Gasserian ganglion and 
proximal portions of the fifth nerve. Cushing has, however, investigated 
this subject upon a series of cases of complete Gasserectomy, and has found 
that in every case the sense of taste was preserved. The path of taste thus 
seems proved. It is from the glossopharyngeal nucleus via the fasciculus 
solitarius, portio intermedia, facial nerve, chorda tympani and lingual nerve 
to the tongue.. 

Trophic changes . — Lesions of the first division of the fifth nerve are often 
productive of serious corneal deterioration and ulceration, which may be 
followed by septic panophthalmitis. These changes, however, have been 
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proved to be the result of mechanical damage upon the insentient surface. 
If, for example, after dtjstructioii of the fifth nerve for neuralgia, the eye 
be carefully protected either by covering or sewing it up, these changes do 
not occur. After a little while, the anaesthetic cornea becomes much less vul- 
nerable, and will stand the Avear and tear of ordinary life without disturbance. 

Paralysis of the motor function of the fifth nerve occurs in lesions of the 
nucleus in the pons, or of any part of the peripheral course of the motor 
division. The signs of such paralysis are not apparent to the patient, who 
experiences no difficulty in mastication, provided the lesion be unilateral. 
To the observer, the jaw deviates to the side of the paralysis on opening the 
mouth,' on account of the action of the unopposed external pterygoid of the 
sound side. The masseter, as felt by the finger on its anterior edge, does not 
harden on biting, nor do the temporal muscles harden. The floor of the mouth 
does not stiffen on the paralysed side on forcibly opening the mouth. 

Bilateral involvement of all the muscles supplied by the fifth nerve is 
the rule in all cases of progressive muscular atrophy where the bulbar nuclei 
are affected. 

THE SEVENTH OR FACIAL NERVE 

This nerve supplies all the facial muscles of expression. In the petrous bdne, 
it gives off a branch to supply the stapedius muscle. One quarter of an inch 
above the stylomastoid foramen, it gives off the chorda tympani, which enters 
a small foramen, the iter chordae posterius, which leads it to the tympanum, 
where it crosses the long process of the malleus and enters the temporal fossa 
by a canal, the iter chordfle anterius, and subsequently joins the lingual, by 
which it is conveyed to the anterior two-thirds of the tongue and to the sub- 
maxillary and sublingual glands. 

1. BELL’S PARALYSIS 

Synonym. — Common facial palsy. 

Definition. — A common variety of peripheral ])ara]yBis of the facial 
nerve, sometimes of uncertain aetiology and sometimes a sequel of herpes 
of the geniculate ganglion. The paralysis almost invariably recovers, but 
if the recovery is slow., a very pecubar spasm or facial contracture may 
accompany or follow the recovery. 

.Etiology.— Facial paralysis is rare at the extremes of age and it is most 
common in early adult life. The sexes are equally affected. Many different 
views have been held as to the pathogenesis of Bell’s palsy, as, for example, 
that it is the result of a local infiammatioii of the fibrous tissue forming the 
deep part of the sheath of the parotid gland, from which a process in the 
form of a sheath accompanies the facial nerve into the Fallopian aqueduct, 
and along which the inflammation extends and compresses the facial nerve 
in that canal. The proofs adduced in favour of this view are, that facial 
paralysis is so often accompanied at its onset by pain in the stylomastoid 
region and behind the mastoid process and by tenderness on pressure, and 
that in some cases there is very considerable swelling of the deep part of 
the parotid gland. Moreover, it might be thought that the pathological 
process begins outside, and subsequently spreads up the facial canal, since 
the loss of taste in the anterior two-thirds of the tongue, from involvement 
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of tlie chorda tympani, is so often not present when the palsy first appears, 
and develops in the course of a few days, as the inflammatory process spreads 
up the facial canal, and reaches the region wliere the chorda tympani leaves 
the facial trunk. However, it is apparent that this can be no more than 
speculation, lacking pathological confirmation. On the other hand, it is 
clear that a proportion of cases of Bell’s palsy are a sequel of herpes of the 
geniculate ganglion. There is also, in the experience of the present writer, 
a curious periodicity in the appearance of cases of Bell’s palsy in the late 
autumn and early spring. While this may perhaps be attributed to cold 
weather, it is perhaps more strongly indicative of an infective origin and 
suggests that geniculate herpes may be responsible for a greater proportion 
of cases of Bell’s palsy than is commonly believed. 

Symptoms. — The onset is usually rapid and sometimes even sudden. 
Pain of a neuralgic character below the ear, behind the mastoid process, or 
referred to the occipital region, is common, but it does not last more than a 
few days, and sometimes pain is entirely absent. On deep pressure upon 
the styloid region behind the ramus of the jaw on both sides, one can almost 
always elicit the fact that there is tenderness on the paralysed side, and 
sometimes obvious swelling of this region may be felt. The first sign of the 
facial paralysis is that the patient feels the face to be stiff when he attempts 
to move it. Subsequently, the paralysis appears rapidly, and the face is 
drawn over to the opposite side. The paralysed side is motionless, according 
to the degree and distribution of the paralysis, if incomplete, and, if complete, 
is expressionless. The eye cannot be closed, and there is epiphora from 
paralysis of the tensor tarsi. The paralysis at the corner of the mouth causes 
difficulty in articulation and escape of fluids on drinking, but the patient 
soon learns to dodge these disabilities. When the paralysis is partial it is 
nearly always the lower part of the face which is the most affected. The 
facial muscles soon become hyperexcitable to mechanical stimuli. In nearly 
all the severe cases, there is loss of taste over the anterior part of the tongue. 
It should be remembered that the sense of taste is confined to a very small 
area on the lateral edge of the tongue, some half an inch behind the tip. 

There is never any pain in the distribution of the facial nerve. After a 
time, which may vary from a few days to two years, the paralysis begins to 
recover, and invariably this recovery appears in the upper facial region 
first, and in almost every case becomes complete. We have seen perfect 
recovery follow complete paralysis lasting 21 months. Bilateral Bell’s palsy 
is not so rare as is supposed. When seen, there is usually a lapse of 4 or 5 
days before the second nerve shows signs of paralysis. The paralysis may 
become complete on both sides, or upon one only. Perhaps less common 
is recurrent Bell’s palsy. The writer has seen several cases of the kind, 
including one in which the patient has three separate Bell’s palsies, two on 
the right and one on the left side of the face. All recovered. 

Treatment, — Those who believe in a fibrositic a3tiology of Bell’s palsy 
will base their treatment on this hypothesis. Salicylates and iodides are 
given internally and mercurial inunction (3 grs. rubbed in over the mastoid 
region daily for 2 weeks). The local application of warmth and of such a 
counter-irritant as tincture of iodine may also be used. The patient is 
probably best kept in the house for the first week and instructed to massage 
the face gently using oilve oil for 5 to 10 minutes daily. In cases which show 
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early signs of recovery this is adequate, but when after a month or 6 weeks 
no evidence of recovery is seen, undue stretching of the paralysed muscles 
may be minimised by ‘‘ splinting the face. For this purpose a silver wire, 
rubber covered where it turns round the lip, may be bent so as to hook round 
the lip at one end and over the ear at the other, so that the mouth is kept 
symmetrical during facial movements. Gentle massage may also be con- 
tinued. In such cases it has been customary to give galvanic stimulation 
to the paralysed muscles. Since the present writer abandoned this practice 
many years ago, he has satisfied himself that recovery proceeds as quickly 
and coippletely without it, and the distressing facial contractures that are 
sometimes seen do not occur. In other words, electrical stimulation has no 
place in the treatment of Bell’s palsy. When geniculate herpes is in question, 
the vesicles and the swollen j)inna require the local treatment suitable for 
this condition. 

Facial paralysis from caries of the temporal bone rarely makes any re- 
covery, and it is almost always complete and permanent. To remedy the 
unsightly and permanent distortion of the face, union of the peripheral 
trunk of the facial to the central end of the divided spinal accessory or pre- 
ferably the hypoglossal nerve, has been performed, and with consideraj^le 
success. Section of the hypoglossal with consequent hemiatrophy and hemi- 
paralysis of the tongue produces no disability with speech, mastication or 
swallowing. It is not so much that reunion of this nerve restores volitional 
power to the face, but associated movement does return and also some after- 
contracture, which restores to some degree the symmetry of the face. 

Facial Paralysis from herpes of the geniculate ganglion . — Among the 
not infrequent causes of facial palsy must be numbered geniculate herpes. 
Attention was first drawn to this cause by Ramsay Hunt. The herpetic 
vesicles, preceded by local pain, appear in the external auditory meatus and 
adjacent parts of the pinna, and sometimes also just behind the pinna and 
on the soft palate and anterior pillar of the fauces. When the innervation 
of the last named derives fibres from the geniculate ganglion, the clinical 
picture of geniculate herpes is apt to be a misleading one if it be not thought 
of. The patient complains of pain in the ear, and in the throat on the same 
side. As the eruption develops the fauces on the affected side are red and 
injected, and several small ulcers (ruptured vesicles) may be seen. At the 
same time, the vesicles appear in the ear, rupture, and give off a watery 
discharge which may be mistaken for otorrhoea. The pinna may then swell 
very considerably. After some days, during which the patient may feel 
ill and be feverish (temperature of 100° to 102° F.), a facial paralysis almost 
invariably develops and bcqpmes complete within 12 hours. In milder cases 
there may be only initial pain in the pinna and the appearance of herpetic 
vesicles on the pinna without much swelling. It is in the sevtue cases that an 
erroneous diagnosis of middle ear disease with otorrhoea may be made and 
hazardous and unnecessary steps be taken to deal with this. According to 
Ramsay Hunt facial palsy always follows geniculate herpes, and undoubtedly 
many cases of this kind, where the herpetic eruption is minimal, escape 
accurate diagnosis. 

Diagnosis. — Care in diagnosis is necessary lest peripheral facial palsy of 
very unfavourable prognosis should be mistaken for it. The facial palsies 
which result frona lesions of the nerve in the temporal bone, from caries and 
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from tumour, tkose due to lesion of the nerve within the skull and from 
pontine lesions, rarely make any recovery. To this rule the following excep- 
tions must be made : In the peripheral facial paralysis of poliomyelitis, 
lethargic encephalitis, tetanus and diphtheria recovery always occurs, if 
the patient survives. 

Facial conlraclurc . — In cases of long duration when recovery commences, 
the face goes into a condition of persistent spaim which causes often a very 
unsightly distortion of the face, which is very disappointing to the patient, 
who after waiting many months for improvement, now finds the place dis- 
torted in the opposite direction and to a more severe degree than at the 
onset. No adequate explanation of facial after-contracture has ever been 
put forward, and no similar condition occurs after the lesion of any other 
perij)heral motor nerve, so far as we are aware. It recovers slowly in the 
majonty of cases. Pati(‘nts should be warned from the firvst about the 
occurrence of after-contracture so that disappointment may be obviated, 
and at the same time encouraged as to the probability of complete 
j'ecovery. 

The diagnosis is not difficult, and mistaken diagnosis means faulty ex- 
amination. In disease of the temporal bone, the facial palsy is accompanied 
by signs of such disease, which should be carefully sought, namely, deafness, 
perforation of the drum, discharge from the oar, and signs of long-standing 
otibis. 

Lesions within the skull are apt to co-iiivolve the auditory nerve, the 
fifth nerve of the cerebellum, and the characteristic signs of tumour of the 
lateral recess are common. In the pons, hemiplegia, hernia taxy and hemi- 
aruesthesia arc likely to coexist. 

Course and Prognosis. —Recovery is so usual that it should be promised 
in every case. The date of recovery is often difficult to forecast. If at 
the end of a week after the onset there is the slightest trace of any volun- 
tary power in the orbicularis palpebrarum, which is the “ ultimum moriens 
of the facial muscles, or if any trace of faradic excitability to bearable stimuli 
remains, then it may be confidently said that recovery will be complete and 
rapid within 3 months, and that there will be no contracture. Cases in 
which uo complete paralysis occurs in any region of the face usually recover 
in a fortnight. In complete cases, with complete reaction of degeneration 
in the muscles, it is difficult to say when recovery will occur or when the 
(‘Ifect of contracture will be at an end. Cases which show no loss of taste 
and, therefore, in which there is no great extension of the inflammatory 
process up the facial canal, usually recover rapidly. Traumatic facial 
paralysis from blows upon the side of the face, and obstetrical facial paralysis 
fi’om the pressure of forceps during delivery, always recover and leave no 
sequelse. 

2. PERIPHERAL EACTAL SPASM 

Synonym. — ^Facial hemispasm. 

Definition. — A unilateral malady of the facial nerve, in which inter- 
mitting spasm of the facial muscles occurs, exactly like that caused by 
faradism of the facial trunk. Rarely it is associated with a slowly oncoming 
facial paralysis, and may follow a facial paralysis due to injur^y. 

Etiology. — This malady occurs in adults, and the onset is usually in- 
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sidious and without known cause. It is most often seen iii middle-aged 
women. It is certainly due to a lesion of the peripheral facisi.! nerve trunk, 
arid this lesion seems to be of such a nature as t6 irritflte> and not in most 
cases to destroy ; but in rare cases partial destruction, with the appearance 
of partial facial paralysis, does occur. 

Symptoms. — It commences with twitching of some part of the facial mus- 
culatm‘e, which occurs at first at rare intervals, and subsequently becomes more 
and more frequent, so as in some cases to be almost continuous. Commencing 
locally, it tends to spread so as to involve the whole face in a sudden and 
hideous contortion. We have seen cases in which the attacks of peripheral 
facial spasm at first glance almost exactly resembled a Jacksonian fit of the 
face. The spasms may be so severe and continuous as to keep the eye closed 
for long periods together, and to interfere greatly with tlie work and enjoy- 
ment of life. The malady is associated with no other symptoms. Cases 
exist in all degrees of severity, from the mildest, in which an occasional flicker 
of the face occurs, to the most severe and incapacitating and unsightly 
malady. 

Course and Prognosis. — Some of the cases recover spontaneously, and 
others under treatment ; but when the malady becomes severe and the spasm 
hardly remitting, it is practically intractable, except by operative interference. 

Treatment. — In the milder cases, measures calculated to subdue chronic 
inflammation, such as mercury, iodides and salicylates, are said to be of 
benefit. In severe cases, the only remedy which affords relief is the injection 
of alcohol into the facial nerve either at the stylomastoid foramen, or as it 
crosses the ramus of the jaw half an inch below the external auditory meatus, 
or when one division of the nerve only is affected, in any part of the pes 
anserinus. 


THE AUDITORY AND VESTIBULAR NERVES 

Lesions of the cochlear nerve produce dealness, and in addition patho- 
logical changes in its peripheral termination are productive of tinnitus. 
Except from direct involvement of this nerve or of its terminations in the 
cochlea, deafness is practically unknown as a symptom of disease of the 
nervous system. In other words, lesions of the central auditory paths are 
not as yet recognisable by any known symptoms. 

Nerve deafness may be produced by any lesions of the cochlea and coch- 
lear nerve, and is confined to diseases of the temporal bone and labyrinth, 
Lesions of the intermeningeal part of the eighth nerve by tumours, meningitis 
or pressure, and lesions of the lateral side of the medulla. The deafness is 
the same wherever the lesioh may be, and the position of the lesion is to be 
deduced from the associated involvement of contiguous structures. Nerve 
deafness, which characterises lesions of the cochlea and its nerve, is distin- 
guished from deafness due to middle-ear disease by the facts that hearing 
both by air conduction and by bone conduction is diminished or lost, while 
in ^ddle-ear deafness the hearing by bone conduction is increased. If a 
tuning-fork in vibration be applied to the forehead until it is no longer audible, 
and then presented to the ear, it will not be heard aerially in middle-ear 
disease, since the aerial conduction is impaired in that condition. But in 
neive deafness it is either not heard through the bone when the tuning-fork 
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is applied, or if heard, when it has ceased to ne audible to bone conduction, 
will still be audible when presented to the ear. This is known as Rhine’s 
test, and it is a reliable one. Weber’s test for nerve deafness consists in the 
application of a tuning-fork to the forehead in the middle line, the patient 
being asked which ear the sound comes to most. In middle-ear deafness 
the sound is heard best on the deaf side, and in nerve deafness it is best heard 
on the sound side. As a symptom of nervous disease, nerve deafness is met 
with in disease of the lateral region of the medulla, in tumours of the cerebello- 
pontal angle growing from the eighth nerve, following epidemic meningitis, 
and in syphilis of the nervous system, especially congenital syphilis. 


]. TINNITUS 

i^tiology. — Tinnitus or the occurrence of persistent recurring noise referred 
to the ears may be produced by wax in the ear, by otitis media, or by any 
other condition of vascular congestion, or by inflammation in the region of 
the auditory mechanism. It occurs in those who work exposed to deafening 
noise, as in boiler-makers and riveters, and may be produced by the admini- 
stration of quinine and salicylates. It is much more frequently indicative 
of intractable disease of the cochlea, which often ends in complete deafness. 
Persistent tinnitus is a malady of adult life, the earliest cases occurring 
after puberty. It is rare for the malady to commence in old age. It begins 
insidiously, and as a rule without cause, but debilitating influences may 
precede its onset. 

Diagnosis. — The diagnosis of tinnitus presents no difficulty. A careful 
examination of the ears will discover and cause to be removed any local 
trouble in the external auditory meatus and tympanum. Moreover, these 
conditions do not give rise to persistent tinnitus with nerve deafness. 

Symptoms and Course.— The sounds commence faintly and often 
intermittently, and at first may be only perceived in stillness and silence at 
night, and later become louder and more persistent, and are often absol- 
utely continuous. The slight sounds may be low pitched, a low rumble 
like a distant wagon, or a faint murmur such as may be heard when a shell 
is held to the ear. The loud sounds are never low in tone. They may be 
humming, hissing, rushing or bell -like noises. The common simile used by the 
patient is that of a hissing kettle, of a gas jet, of a threshing machine, of a 
steam-engine, or of a room full of machinery. The same patient may have 
several sounds, sometimes successive and sometimes heard all at once. When 
the sounds are rhythmical they are usually B3aichronous with the pulse. 
In some of the cases labyrinthine vertigo occurs, and the attack may be 
heralded by an increasing intensity of the soimd. The condition of hearing 
in patients suflering with tinnitus may vary in each case, and from time to 
time in any one case. In many cases hearing is perfectly norma], and may 
remain so for years, in spite of increasing tinnitus. One of my patients 
retained perfect hearing for over twenty years, with increasing tinnitus ; but 
the hearing rapidly declined afterwards. In many cases, hourever, there is 
some degree of nerve deafness on one or both sides. In the course of time 
the deafness increases even to absolute deafness, and in a few of them the 
noises persist in spite of absolute deafness. As a rule, the noises decrease 
as deafness becomes severe. 
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Prognosis. — The prognosis is very uncertain, and in most cases unfavour- 
able. In many cases the noises persist in spite of all treatment, sometimes 
treatment secures considerable relief, and not infrequently the symptom is 
removed by treatment. 

Treatment. — In the early stages the disease may be much benefited 
by the exhibition of salicylates and iodides. As a symptom, tinnitus is 
more affected by bromides than by any other drug, and these should be given 
in doses of from 10 to 20 grains twice or three times daily. The effect of the 
bromide is sometimes increased by the addition of from 5 to 10 minims of 
tincture of belladonna. 


2. VERTIGO 

Definition. — The word “ vertigo,” which by derivation means a 
** turning,” is used to designate any movement or sense of movement or 
unsteadiness either in the individual himself (subjective vertigo) or in external 
objects (objective vertigo) that involves a defect, real or seeming, in the 
equilijirium of the body. It is a sensation of involuntary movement, either 
of subject or of external objects. It always involves a slight interference 
with consciousness, which, in severe vertigo, is often momentarily lost. # 

.Etiology. — Vertigo is always the result, direct or indirect, of disturbance 
of the labyrinth, vestibular nerves or cerebellum. It is commonly associated 
with vomiting and with vasomotor and secretory phenomena, such as “ cold 
perspiration.” The disturbance of the vestibular mechanism which results 
in vertigo may be set up by multitudinous causes, among which may be 
mentioned toxic states as in specific fevers, and from the administration of 
alcohol, ansesthcticB and morphine, irregularities of blood supply as in fainting, 
loss of blood, cardiac feebleness, Stokes-Adams’ disease, and sudden alterations 
of position and in arterial disease ; from visual or bodily disorientation as in 
diplopia, dancing, swinging, sea-sickness and train -sickness ; in anaemic 
states ; in migraine, and as an aura in epilepsy ; in diseases of the tympanum, 
labyrinth and semicircular canals ; in diseases of the vestibular nerve and 
cerebellum, and in conditions of raised general intracranial pressure. 

Diagnosis. — The vestibular mechanism is closely connected functionally 
with the cerebellum, and the symptoms which result from its disturbance 
are almost identical with those resulting from lesions of the lateral lobe of the 
cerebellum, and comprise nystagmus to the side of the lesion, vertigo, forced 
movements, hemiataxy and hypotonus on the side of the lesion. There are 
two points which serve to separate the two conditions. In the first place, 
vestibular lesions are usually associated with nerve deafness, which is 
absent in cerebellar lesions,^ and secondly, the cerebellar symptoms are only 
marked in vestibular lesions when the condition is acute, or during acute 
exacerbations. 

Tests for vestibular lesions. — 1. Barany’s caloric test is made by irrigating 
the external auditory meatus with either hot or cold water or air. With 
an intact vestibular mechanism this causes irritation of the vestibular appara- 
tus with the appearance of nystagmus or lateral deviation of the eyes to the 
side of the irrigation. When the vestibular mechanism is impaired this test 
fails relatively or completely. 

2. If the patient be rotated either by placing him in a special rotating 
chair, or by turning him round several times in the standing position, lateral 
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coniugate deviation of the eyes immediately after the rotation will show 
nystagmus in the opposite direction to the rotation, if the labyrinth on that 
side is intact. It will not appear if the functional activity of the vestibular 
mochaniam is deficient. 


3. MENIERE’S DISEASE 

Synonym. — ^ Labyrinthine vertigo. 

Definition. —A malady in which paroxysmal attacks of severe laby- 
rinthine vertigo occur at irregular intervals, associated with tinnitus and 
progressive deafness, and due to disease of the labyrinth of a chronic nature. 

etiology. — The cause of this symptom-complex has always been 
obscure, and this is not surprising since until a recent careful pathological 
examination of the labyrinth in two cases of typical Meniere’s syndrome by 
Hallpike nothing was known of its underlying morbid anatomy. Meniere’s 
original hypothesis was that haomorrhage into the labyrinth as the responsible 
factor, but is inherently improbable and lacks pathological support. Accord- 
ing to Hallpike the essential lesion is a gross distension of the endolymph 
system together with degenerative changes in Corti’s organ and the presence 
of albuminoid coagula throughout the endolymph spaces. He regards these 
changes as incompatible with an infective origin, and as probably jirimarily 
degenerative in nature. 

The correlation of these changes with the paroxysmal character of the 
vertigo can at present only be surmised, but Hallpike believes that the 
attacks are probably due to rapidly induced bouts of asphyxia of the laby- 
rinthine end-organs caused by rapid rises of fluid j)rcsBure in response to 
small volume increases in the endolymph. 

Symptoms. — The attacks set m suddenly with a buzzing noise in the 
ears, followed immediately with intense vertigo, both subjective and objective. 
The vertigo may be so intense that the patient feels he is hurled to the 
ground. He often falls as if shot ; sometimes he has time to assume the 
sitting or lying position, before the vertigo reaches its height. Consciousness 
is often lost, or seriously impaired, for a few moments only. Spontaneous 
nystagmus occurs to the side of the lesion, and unilateral cerebellar signs 
on the side of the lesion. The patient becomes nauseated, and often vomits 
repeatedly. The skin is pale and covered with a clammy sweat. The patient 
lies perfectly still, and in terror lest the least movement should bring on more 
vertigo. The duration of the attack and the time taken in the recovery from 
an attack vary from a few minutes to 24 hours. Sometimes the attacks are 
excited by some sudden movement, such as coughing or sneezing, but they 
are usuaUy without any such antecedent. They may occur during sleep, 
and wake the patient. The recovery from the attack is usually perfect, 
the vertigo disappearing ; but in some cases slight persistent vertigo remains 
between the attacks. '\^en M^nidre’s disease is persistent a slow onset of 
nerve deafness and signs of slow vestibular destruction follow, and as these 
signs deepen the attacks become less and less severe, and finally cease when 
the functions of the labyrinth become destroyed. 

The Diagnosis of Meniere’s disease presents no peculiar difficulty, for the 
symptoms are highly characteristic, and although the attacks vary in the 
degree of their severity, from a slight momentary giddiness to a sudden 
falling, with the most acute cerebellar symptoms, yet the first attack is usually 
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severe. The rapid disappearance of the symptoms is striking. Vertiginous 
attacks from all other causes must be excluded. In epilepsy consciousness 
is usually lost. In Meniere’s disease it is momentarily impaired, and there 
is no convulsion. In acute cerebellar lesions the symptoms are very like 
those of labyrinthine vertigo, but they are not transitory in a few hours. A 
careful search of the nervous system for signs of organic nervous disease 
should in every case prevent any mistake. 

Prognosis. — The outlook in Meniere’s disease is uncertain. Some cases 
go from bad to worse in spile of treatment, and progressive deafness ensues 
with disappearance of the attacks. Many cases, however, recover perfectly 
with little or no impairment of hearing. 

Treatment. — The salicylates seem to have a definite specific efiect upon 
the morbid process, and should be given in doses of 20 grains thrice daily. 
In the form of aspirin they may be even more beneficial from the sedative 
efiect of the latter drug. The bromides have a wonderful effect in relieving 
the symptoms, and in averting the attacks, to the extent that it may be 
said that labyrinthine vertigo may be almost diagnosed by the beneficial 
effect of bromides upon it. They should be given in doses of from 10 to 20 
grains three times a day. Syphilis must be excluded, and if present, treated. 
Counter-irritation of the mastoid region has been recommended, and can 
certainly do no harm. 

THE NINTH OR GLOSSOPHARYNGEAL NERVE 

Lesions of this nerve involve loss of taste over the posterior one-third of the 
tongue with some unilateral paresis of the phar}Tix. It is rarely involved 
alone ; but, with the other nerves taking origin in the neighbourhood, by 
tumours of the lateral region of the medulla. 


THE TENTH OR VAGUS NERVE 

This nerve is a mixed nerve. The motor fibres supply the voluntary 
muscles of the soft palate (except the tensor palati), pharynx and larynx in 
conjunction with the accessory fibres, and the non-striped muscles of the 
respiratory and alimentary tracts. 

The sensory fibres of the vagus supply the respiratory tract, the pharynx 
and GBsophagus. Its visceral fibres supply the lungs, heart and abdominal 
viscera. No sensibility seems to be supplied to the abdominal viscera by 
this nerve, since with division of the spinal cord above the offshoot of the 
splanchnic nerves all sensibility in the abdomen is lost. 

Lesions of the Vagus.— The important signs of lesion of this nerve and 
its nuclei are pharyngeal and laryngeal paralysis and loss of sensibility. 
Symptoms indicative of lesions of its complicated and mysterious viscera] 
supply are neither well marked nor well understood, and in unilateral lesions 
seem to be entirely absent ; they are therefore not considered. 

Lteions of the vagus in the medulla are common. Syringomyelia, when 
affecting that region, usually involves the nucleus ambiguus, causing unilateral 
palsy of palate, pharynx and larynx. Thrombosis of the posterior inferior 
cerebellar artery which supplies that region of the medulla containing the 
nucleus ambiguus is likely to produce vagus paralysis of the same side. Fro- 
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gresBive muscular atropliy, in tLe form of progressive bulbar paralysis, 
may affect its cells, as do often polyneuritis and lethargic encephalitis and 
rabies. Lesions of the nerve roots often occur from tumours of the lateral 
region of the medulla, and growths outside the medulla from nerve roots and 
meninges, and here the lesion of the vagus roots is associated usually with 
those of the glossopharyngeal, spinal accessory and hypoglossal. In the 
neck perforating wounds and growths may implicate the nerve, and in the 
thorax tumours, particularly aneurysms and new-growths, are apt to cause 
paralysis of the muscles supplied by its recurrent branches. 

Unilateral 'pharyngeal paralysis. — This is characteristie of all unilateral 
lesions of the vagus high up. It is recognised by the low-lying motionless 
palate and the loss of sensibility of one side of the pharynx, with loss of 
the pharyngeal reflex on that side. There is no impairment whatever of 
deglutition. 

Bilateral pharyngeal paralysis. — This results from nuclear lesions of 
the nucleus ainbiguus on either side, and is common in diphtheria, poly- 
neuritis, myasthenia gravis and progressive muscular atrophy. The whole 
palate is low and paretic or paralysed, the voice is nasal, there is nasal re- 
gurgitation of liquids, the checks cannot be forcibly blown out, and there is 
difficulty in pronouncing final b ” and “ g,” the words “ rub ” and “ egg ” 
becoming “ rum ” and “ enck.” 

Total unilateral laryngeal paralysis. — Since the superior laryngeal nerve 
which supplies the cricothyroid muscle, which is the chief tensor and adductor 
of the vocal cords, is given off high in the neck from the ganglion of the trunk 
of the vagus, it follows that total paralysis of the larynx on one side can only 
result from a lesion of the vagus, between the ganglion of the trunk and the 
nucleus ambiguus in the medulla. The vocal cord on the paralysed side is 
motionless in the cadaveric position — ^that is, midway between abduction 
and adduction. The larynx is insensitive on the same side. There is some 
loss of tone of voice but no stridor. 

Unilateral abductor paralysis or recurrent laryngeal paralysis. — This occurs 
from all lesions of the trunk of the vagus below the ganglion of the trunk, 
and from lesions of the recurrent laryngeal branch. The vocal cord on the 
side of paralysis lies close to the mid-line. It fails to abduct on taking a deep 
breath. There is no change of voice ; but there may be slight stridor on 
inspiration — ^the sensibility of the larynx is not affected. 

Bilateral abductor paralysis. — This condition is most commonly seen in 
the earlier stages of nuclear laryngoplegia, and is most often met with in 
tabes, sometimes in bulbar paralysis, and we have seen it in disseminated 
sclerosis. It occurs also in bilateral lesions of the recurrent laryngeal nerves 
in the thorax, which may occur from aneurysm and new-growths. It is the 
most dangerous form of laryngeal palsy, as the vocal cords cannot be abducted 
from close to the middle line, and they tend to open during expiration, but to 
suck together during inspiration, and for this reason may cause death from 
asphyxia, or necessitate laryngotomy. 

the! eleveoth or spinal accessory nerve 

This nerve may be caught with the vagus by lateral lesions outside the 
medulla, or by lesions in the region of the jugular foramen ; but it is more 
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often damaged by injuries to the neck, and by operations for the removal 
of cervical glands. The spinal accessory nerve, as it crosses the posterior 
triangle of the neck, is very liable to injury, either from blows or from sudden 
strains, and most of the isolated trapezius palsies are due to local neuritis 
of the nerve trunk, so arising. Paralysis and wasting of the sternomastoids 
is conspicuous in most cases of myotonia atrophica. That of the trapezius 
is often conspicuous in the facio-scapulo-humeral type of myopathy. Both 
muscles are commonly affected in progressive muscular atrophy. 

When the sternoraastoid is paralysed there is neither wealaiess com- 
plained of, nor deformity, nor peculiar attitude of the neck, other muscles 
compensating for its paralysis. The muscle does not harden when turning 
the head to the side opposite the paralysis, and its reaction to faradism is 
diminished or lost. 

Paralysis of the trapezius, on the other hand, causes great disability in 
raising the arm above the horizontal level of the shoulder and also difficulty 
in ahrugging the shoulder or approximating the scapula to the middle line 
behind and therefore also in carrying the extended arm backwards. It 
produces a very ugly deformity, for the scapula unsupported by the trapezius 
rotates so that the superior internal angle appears as a hump in the slope of 
the neck above the clavicle, and there is also winging of the angle of the 
scapula with the axillary border of that bone horizontal. This paralysis of 
the trapezius may be confused with that of the serratus magnus, for in both 
winging of the angle of the scapula is marked. In trapezius palsy, however, 
the deformity is much more marked, the scapula is farther away from the 
spine, and is much more rotated. Tests for the movements of these two 
muscles and the faradic excitability should prevent any confusion. 

COMBINED LESIONS OF THE NINTH, TENTH, AND ELEVENTH 

NERVES 

No account of the glossopharyngeal, vagus and accessorius nerves is 
complete which does not consider their clinical interrelationships. Not only 
are they closely associated in part of their peripheral course, but their central 
origins are very intimately connected. It is therefore not surprising that in 
both central and peripheral nervous lesions two or more of them may be 
involved. A number of characteristic syndromes have thus been observed 
and described. We may classify these according to whether the causative 
lesion is intramedullary, or extramedullary (at the base of the skull, or in 
the neck). 

Intramedullary lesions include thrombosis, nerve cell degeneration (chronic 
bulbar palsy), and syringobulbia ; and its component symptoms {syndrome 
of AvelUs) are unilateral paralysis of the palatal, pharyngeal and laiyngeal 
muscles, with a crossed heifiiansesthesia of syringomyelic type (for pain and 
temperatures). 

At the base of the skull injuries or new growths involving the jugular 
foramen may give rise to SchmidVs syndrome : unilateral paralysis of pharyn- 
geal, laryngeal, palatal, sternomastoid and trapezius muscles ; or to Jackson* s 
syndrome, in which a hypoglossal palsy may be added to those of the above 
syndrome. 

Injuries high in the neck may produce Tafia* s syndrome (first described 
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in bull fighters from penetrating wounds caused by the buirs horn), which 
consists in unilateral paralysis of the vocal cord and tongue, the palate 
being intact. 


THE TWELFTH OR HYPOGLOSSAL NERVE 

The nerve supplies all the muscles of the tongue, both intrinsic and 
extrinsic. 

Unilateral lesions of the hypoglossal nerve are usually the result of tumours 
in the lateral region of the medulla, or local lesions just lateral to the medulla, 
and catching the nerve roots. Hemiatrophy of the tongue is perhaps more 
commonly seen in tabes than in any other condition. A hemiatrophy also 
occurs ill cases of facial hemiatrophy, where the lower distribution of the 
fifth nerve is the region affected ; but this variety does not involve paralysis 
of the tongue. Spastic paralysis of the tongue, with well-marked dysarthria 
and dysphagia, occurs in double hemiplegia and amyotrophic lateral sclerosis. 
Atrophic paralysis of the whole tongue, with exactly similar defects of 
articulation and swallowing, occurs when the hypoglossal nuclei arc affected, 
and is commonly seen in progressive bulbar paralysis and sometimes in 
polyneuritis and myasthenia gravis. The sole physical sign of a lesion of 
one hypoglossal nerve is atrophic paralysis of one side of the tongue with 
loss of faradic excitability. The affected side of the tongue shrinks and comes 
in the end to consist solely of mucous membrane, fibrous tissue and glands. 
The tongue becomes sickle-shaped, with the concavity on the paraly^d 
side. There is little impairment of movement, and no defect of articulation 
from a unilateral lesion. 

The treatment is that of the condition causing the paralysis. 


TRIGEMINAL NEURALGIA 

Synonym.— Tic Douloureux. 

Definition. — A disease of the fifth cranial nerve, in which no definite 
morbid changes in the nerve have been discovered, and in which no loss of 
function, either motor or sensory, occurs in the distribution of the nerve. 
The chief feature of the malady is the occurrence of pain of varied intensity 
which tends to be paroxysmal, and is often excruciating. Tenderness oyer 
the branches of the fifth nerve is always present during the bouts of pain, 
and when the third division of the trigeminal nerve is affected there is 
conspicuous unilateral furring of the tongue when pam is present. 

.Etiology. — The malady is first met with at the age of puberty ; it is not 
seen in childhood. In the earlier years of adult life it is often a mild and 
curable condition, though notable exception to this rule may occur ; but as 
age advances, and especially after the age of 60 years, it tends to be increas- 
ingly severe and intractable by any measures save those for the destruction 
of the affected branch of the nerve, or of the Gasserian ganglion. No causal 
factors can be adduced. The sexes are equally affected. It is much more 
common in cold and damp climates than in southern and dry countries. 
Any debilitating influences, such as overwork, general ill-health and specific 
fevers, especially influenza, may preceded the onset of the malady. 
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Symptoms. — The chief feature of the malady is pain, which may be 
general throughout the area of distribution of the nerve, but which is more 
commonly confined to one of the three divisions of the nerve and often to 
one branch of a division. It is characteristic for the pain of neuralgia to 
commence locally, and subsequently to spread in each attack and gradually, 
in the course of the disease, permanently to invade a larger area. Two 
different kinds of pain occur, the sharp and paroxysmal, and the dull and 
continuous pain. The paroxysmal pains are sudden in onset and in cessation. 
They have a lightning-like character, and are described as piercing, knife- 
like, or as if the affected region were penetrated by red-hot wires. Often 
quite spontaneous, these jjains may be brought on by touching the surface, 
by a cold draught, by movement of the face and jaw, or by the act of 
swallowing, and in this last condition mastication and deglutition may 
become so difl&cult as to render feeding the patient a matter of great anxiety. 
When the paroxysms are occurring in a severe case the patient remains for 
a period, which may be from a few minutes to several hours, paralysed under 
the fear of the pain, unable to move a muscle lest a spasm more dreadful 
then the last should occur. The paroxysmal pains are usually followed, if 
severe, by a more lasting dull continuous pain often of a boring character, 
and sometimes such pain becomes absolutely continuous. The skin over 
the affected region is sore and tender after the paroxysm, and the patient 
may be unable to bear brushing the hair or shaving the face. The pain 
may be of every degree of severity, from mild momentary starts to con- 
tinuous incapacitating pain, interrupted only by excruciating attacks of 
agony which render life a piteous burden. The distribution of the pain 
may be anywhere or everywhere in the distribution of the trigeminal nerve. 
The lightning-like onset of the agony often causes convulsive spasm of the 
face and of the body and limbs, and from this feature the names “ tic 
douloureux,” “ spasmodic neuralgia,” and “ epileptiform neuralgia ” arose. 
The tender points of Valleix are constantly present during the attack, and 
for some little time after. When the first division is affected, the tender 
points are found above the supra-orbital notch, over the external angular 
process, on the upper outer aspect of the nose, and on the globe of the eye. 
When the superior maxillary division is affected the chief tender point is 
over the infra-orbital foramen, while other points may be found over the 
points of exit of the temporo-malar nerves and in the roof of the mouth. 
When the third division of the nerve is involved, the chief tender points 
are over the mental foramen, the side of the tongue, and just in front of the 
external auditory meatus. When the third division is affected, unilateral 
furring of the tongue, which always occurs when the pain is present and 
which does not seem to occur with organic lesions of the fifth nerve, nor 
constantly in any other malady except neuralgia, is seen. Vasomotor and 
secretory disturbances are^ common. During the paroxysms, tears and 
saliva may flow in abundance. The trophic changes which have been de- 
scribed in the skin are usually the result of rubbing during attacks of pain, 
or of the application of heat or liniments. Local greying of the hair, 
however, does undoubtedly occur. The clinical picture of trigeminal 
neuralgia is completed with varying degrees of general physical ill-health, 
mental ajpathy and depression, which occur in proportion to the frequency 
and severity of the attacks, the presence of continuous pain, the ability to 
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^ke food and to sleep, and the possibility of taking any interest in life. 
It is surprising in England how few of the sufferers from severe neuralgia 
become habitual drug-takers. 

Course. — In patients under the age of 40 years the malady is often tran- 
sient and is completely and permanently recovered from, though even at 
this age cases occur which are only amenable to surgical interference. But 
when the malady commences after the age of 40 years, it is the rule for it 
to become progressively worse. The paroxysms become more severe, and 
occur at shorter and shorter intervals, continuous pain sets in, sleep and the 
taking of nourishment become difficult, and useful life becomes more and 
more restricted. 

Diagnosis. — There should be no difficulty in making a correct diagnosis 
if proper care be taken. In the first place, all local cause for pain in the 
peripheral distribution of the trigeminal nerve should be excluded. The 
teeth should be most carefully examined and the jaws skiagraphed for any 
concealed disease, which should be put right if present. Organic disease 
of the fifth nerve can be excluded by the facts that such disease cannot long 
exist without signs of loss of function, which never occur in neuralgia. 
Diminution of sensibility, which is first marked perhaps by increased toler- 
ance of the conjunctiva and cornea to touch, and weakness of the muscu- 
lature with deviation of the chin on opening the jaw, and diminution of taste 
are certain signs of a local organic lesion. Moreover the pain of neuralgia, 
with its lightning onset and cessation, is hardly imitated by any pain of 
organic origin. Ocular conditions, such as glaucoma, which may give rise 
to agonising pain, can hardly be mistaken for neuralgia. 

Treatment. — Having in the first place seen that all possible causes of 
local irritation in the region of distribution of the fifth nerve are absent, 
or, if present, adequately dealt with, it is essential to improve the nutrition 
ani general physical health with tonic, dietetic and hygienic treatment, 
and such remedies alone will often cure slight cases. It is important to 
remember that in its early stages, the malady shows complete remissions of 
long duration. These remissions do indeed tend to become shorter after 
some years, but their occurrence suggests that in planning treatment it is 
essential to consider the circumstances of each individual case. Thus, if a 
patient who may be expected to enjoy a long period of freedom from pain 
can be tided over the present attack by medical means, it is clearly not wise 
to give an alcohol injection. This confers a long period of “ cover from 
pain which the patient will probably not require, and the premature recourse 
to injection means that in the end more injections may be called for than 
would otherwise have been needed. 

With this qualification, treatment may be undertaken on the following 
lines : Tr. gelsemii in doses of from 10 to 20 minims thrice daily is an admirable 
remedy, and arsenic is a useful adjuvant. All the analgesic antipyretics 
of the coal-tar series are of great value, not only as immediate relievers of 
pain, but also as curative agents, and among these aspirin is most important. 
In cases where malaria has been recently present, quinine should never be 
omitted. In very severe cases, and when operation is to follow, morphine 
is an invariable temporary relief to the pain. But if persisted in, the bene- 
ficial effects of moderate doses soon disappear. In every case except in 
old subjects, a thorough trial of the above treatment should be made over a 
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sufficient period to make a competent judgment of its efficiency or inefficacy, 
as the case may be. When failure is met with, and in old subjects, who 
will be found to respond little if at all to such treatment, opetative relief 
should be sought. In the first place, the injection of alcohol should be 
performed, and if this fail, as it sometimes does, on account of anatomical 
peculiarities of the individual, recourse should be had to the operation for 
dividing the fifth nerve proximal to the Gasserian ganglion. The permanence 
of the elfect of alcohol injection varies, sometimes lasting relief is obtained ; 
more often, after a period which varies from months to years, some return 
of the pain occurs. It is, however, a most difficult procedure for the operator, 
and requires great skill and experience. While absolutely devoid of risk 
in skilled hands, alcohol injection should never be undertaken by one who 
has not special training in its 2)erformance. The radical operation produces 
final cure. 


GLOSSOPHARYNGEAL NEURALGIA 

Definition. — A comparatively rare form of neuralgia within the dis- 
tribution of the glossopharyngeal nerve. It is strictly comparable with 
trigeminal neuralgia in the quality and severity of the pain, its paroxysmal 
incidence, the remissions in its course, its provocation by special stimuli, 
and finally by the absence of any discoverable lesion in, or loss of function 
of, the nerve. 

.etiology. — Nothing is known of its aetiology. It is most frequently 
seen in middle-aged or elderly males. A symptomatic neuralgia of the 
same distribution is occasionally found in cases of carcinoma of the tongue 
in which the growth invades the faucial region. 

Symptoms, — When fully developed, the malady consists in paroxysms 
of shooting pain of great severity in the region of the throat and ear. The 
exciting stimulus is commonly the act of swallowing. But just as in tri- 
geminal neuralgia the pain may at first be confined to a single branch of 
this nerve, so in glossopharyngeal neuralgia, the pain may for long be con- 
fined to the tympanic branch, the pain being felt deep in the ear. This 
pain does not spread to the pinna. In other cases, pain in the faucial region 
predominates, the pharyngeal branches being affected. As in trigeminal 
neuralgia, the patient may enjoy long intervals of freedom from pain. During 
a paroxysm the patient screws up his face and may hold his head in his hand 
as does the subject of trigeminal neuralgia. 

Diagnosis. — The presence of neuralgic pain of great severity, provoked 
by the act of swallowing, and in its general characters and behaviour re- 
sembling the very familiar and characteristic paroxysms of trigeminal 
neuralgia, but differing j^om these in its restriction to the ear and throat, 
occurring also in the absence of objective signs of a lesion of the cranial 
nerves : these together are the features which make a diagnosis of glosso- 
pharyngeal possible and easy. 

Treatment. — In the early attacks, the same forms of medication em- 
ployed in trigeminal neuralgia may be employed. If the pain does not 
respond to these, then surgical measures are called for. The tympanic 
branch of the nerve leaves the main trunk within the skull, so that when 
pain in the ear is present an intracranial section of the glossopharyngea 
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nerve is necessary. On the other hand, when pain is confined to the dis- ^ 
tribution of the pharyngeal branches, division of the nerve high in the neck 
is adequate. But intracranial section appears to be the operation of choice. 

FACIAL HEMIATROPHY 

Synonym. — Parry-Romberg syndrome. 

Definition. — A peculiar malady confined to some part of the distribution 
of the trigeminal nerve, or rarely extending from thence on to the area of 
sensory distribution of the upper four cervical nerves. It is characterised 
by a progressive atrophy of all the tissues, skin, subcutaneous tissue, muscle 
and bone, without sensory loss or paralysis. It comes to an arrest after a 
few years. No pathological condition has been discovered to account for 
the atrophy. 

The disease may commence in childhood even as early as the second year, 
but it is most commonly started in early adult life. Females are much more 
often affected than males. 

Symptoms. — The atrophy may be distributed over the whole area of the 
supply of the trigeminal nerve, or, as is more usual, may be confined to one 
or more of its branches. In general atrophy, a gradual diminution in the 
bulk of the whole side of the face is the first indication of the disease. When 
the disease is confined to one of the three great divisions of the nerve, the 
atrophy usually commences in one spot, commonly on the cheek just below 
the malar bone, where the skin becomes thin and pale from loss of pigment, 
and the down falls out. The submalar fat disappears, leaving an unsightly 
hollow. The atroijhy spreads to the side of the nose, where the cartUa^es 
and bones become gradually smaller. The jaws gradually decrease in size 
upon the afiected side, until they are too small to hold the teeth, which are 
actually pushed out by the decreasing size of the tooth sockets. The half 
of the tongue upon the affected side decreases in size, and thereby is rendered 
sickle-shaped. Even the eye may be remarkably lessened in size. The 
upper part of the first division of the fifth does not seem so liable to involve- 
ment, for it is rare to see any diminution of the size of the forehead, or dropping 
out of the hair of the scalp. The atrophy not uncommonly affects the ear. 
The skin in the end becomes very thin and parchment-like. 

Treatment. — The only treatment is cosmetic, to improve somewhat the 
appearance of the face, by the injection of semisolid paraffin, to replace the 
fat and fill the unsightly submalar hollow. 


THE SIHNS OF LOCAL LESIONS WITHIN THE SKULL AND BRAIN 

Owing to the complete inaccessibility of the central nervous system to 
direct examination by any method comparable with those in use in the 
case of the viscera, the clinical localisation of disease within that system must 
necessarily depend upon the study and interpretation of disorders of function 
in tissues innervated by the nervous system. Many bodily functions have 
a localised representation in the brain and in the spinal cord. It must be 
remembered, however, that in clinical diagnosis we are concerned not directly 
with the localisation of functions within the nervous system, but with some- 
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thing rather different, namely, the localisation of symptoms of lesions. A 
simple example will serve to make this distinction clear. In a case of uni- 
lateral ataxy of movement, our object is to locate the lesion which by damag- 
ing some part of the nervous mechanism has allowed ataxy to develop. We 
may decide from our examination that this lesion is within the cerebellum, 
and we conclude that a destructive lesion of this organ is followed by ataxy. 
This ataxy is clearly produced by the activity of the intact remaining parts 
of the brain, working without the co-operation of the cerebellum. In this 
instance we have not localised any “ function ” of the cerebellum ; we have 
simply localised the symptom following a lesion of this organ. Nor can we 
conclude that one of the functions of the cerebellum is to prevent ataxy, the 
fact being that the functions of this organ arc still very imperfectly under- 
stood. Nevertheless, the localisation of symptoms of cerebellar lesions can 
be performed with reasonable accuracy. 

This brings us to a brief consideration of the ways in which lesions within 
the nervous system may disturb its functions. The functions of a region of 
the brain that is directly involved in a disease-process may be deranged in 
either of two ways. They may be stimulated to overaction, or they may be 
impaired or destroyed. We may thus speak of “ irritative ” or excitatory 
sym'ptoms on the one hand, and of paralytic symptoms on the other. A Jack- 
sonian fit is an example of the first ; a hemiplegia of the second. Further, 
although there is some measure of localisation of topographical and of func- 
tional representation within the brain, normally this organ works as a whole 
and derangement of the functions of one region may derange the functions of 
the whole, as we have already seen illustrated in the case of cerebellar ataxy. 
There is another way in which such general disturbance may follow a local 
lesion, and that is by what is known as diaschisis or shock. We sec this mode 
of disorder in the coma which accompanies a cerebral haemorrhage. In this 
state the cerebral hemispheres arc for the time being out of action, even those 
parts that are not actually damaged by the lesion. Such shock symptoms are 
necessarily transient. A final group of symptoms are those we speak of as 
“ release symptoms.'^ When the coma of the hemiplegic subject has passed 
off, he is left with paralytic symptoms, namely, the hemiplegia. In a few 
weeks the paralysed limbs become spastic, their tendon jerks increase, and 
clonus makes it appearance. These symptoms of persistent overaction of 
nervous mechanisms freed by the lesion from the normal control of higher 
mechanisms, are what we refer to when we speak of release symptoms. 
Such symptoms may persist for years and may in some instances entirely 
dominate the chnical picture. But the practical task of localising lesions is 
sometimes even more complicated than this analysis of disorders indicates. 
The degree of disturbance of function produced by any lesion depends also 
on temporal factors. A suddenly arising lesion, such as an arterial occulsion 
or a haemorrhage, or a direct injury is apt to produce a much more severe 
and widespread disorder of brain function than a slowly developing lesion. 
Thus, the intracranial cavity may come to accommodate a large new growth 
which compresses and markedly deforms the brain without giving rise to any 
subjective discomforts or disabilities, or to any abnormal physical signs dis- 
coverable on examination. Again, it is known that a chronic cerebral or 
cerebellar abscess is commonly present for some weeks before it reveals its 
presence by signs or symptoms. This is its period of clinical latency. Finally, 
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a tumour within the brain, while it may give rise to symptoms of a general 
rise of intracranial tension, such as headache, papilloedema and sickness, may 
peld on examination no localising signs, and this not necessarily because it 
is in what is known as a “ silent area ” of the brain. Or, it may cause but a 
minimal disturbance of local function even when large regions of known and 
specific function are directly involved. Finally, we have to take into con- 
sideration that space-occupying lesion within the skull or brain may come 
ultimately to produce indications of local disorder of function in parts of the 
brain remote from the lesion. These may be spoken of as false localising signs. 

From what has been said it will be apparent that at least two factors 
determine the symptoms associated with disease within the brain, namely, 
(i) the localisation of the lesion, and (ii) the nature of the lesion. The latter 
determines its rate of development, its stimulating or paralysing effects upon 
the nervous tissue, and its capacity for producing remote effects. 

Hence it is that the localisation of a lesion within the brain (the topo- 
graphical diagnosis) and the determination of its nature (the pathological 
diagnosis) are frequently something more than a simple essay in ajjplied 
anatomy and physiology, and that complete diagnosis calls also for a know- 
ledge of the natural history of the different disease-processes, that is, for 
clinical experience. In this chapter we must be content with a brief con- 
sideration of the signs upon which we depend for the localisation of symptoms. 
We may take first the various regions of the brain, and secondly, since we 
have to deal not only with lesions within the brain, but also with all lesions 
within the skull, that may be outside the brain, we will consider the symptoma- 
tology peculiar to lesions in the three cranial fossae. 

The Cekebral Hemispheres 

General lateraUsing signs. — A lesion within or involving one hemisphere 
may reveal by the signs it produces whether it is right- or left-sided without 
affording further localising information. Such signs are unilateral diminution 
or absence of the abdominal reflexes, a unilateral extensor type of plantar 
response, and a just perceptible unilateral paresis of movements of the lower 
part of the face. 

The frontal lobes. — These include that part of the hemisphere anterior to 
the asccruling frontal convolution. The lesions to be met with in this region 
include tumour, abscess and thrombosis of the anterior cerebral artery, the 
last named being comparatively rare. 

llie syndrome of the anterior cerebral artery consists of spastic weakness of 
the crossed lower limb with the appropriate changes in the reflexes, sometimes 
a slight degree of weakness of the crossed face and arm, sometimes forced 
grasping and groping in the arm of one or both sides, and apraxia of the left 
arm. There may also be some mental obfuscation. 

The syndromes of frontal lobe tumour vary according to the rapidity of 
development of the tumour and under other factors not fully understood. 
As a rule an early, if not the initial, symptom is a change in the patient’s 
mental state. He becomes apathetic and lacking in initiative. The associa- 
tion and flow of ideas tends to fail. He sits about idly. He is apt to permit 
the unhindered passage of urine and even of faeces, and to be totally indifferent 
to and unaware of the social embarrassments such conduct involves. This 
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form of “ incontineuoe ” is in fact a diagnostic symptom of groat value in 
frontal lobe lesions. Rarely, the jjaiient develops an abnormal facetiousness 
and euphoria — the so-called “ Witzelsucht.” Movement is disordered by the 
development of apraxia, and sometimes by that of forced grasping and grop- 
ing, another useful sign of frontal lobe involvement, though it must be 
admitted one occasionally seen in lesions elsewhere in the cerebral hemi- 
spheres, as in a case under the care of the present writer in which bilateral 
grasping and groping and forced sucldng were prominent features, the lesion 
being found at necropsy to be a bilateral degeneration of the thalamus. 
Nevertheless, this sign is an important one. It has been analysed by Walshe 
and Robertson into two components : (1) Volitional grasping movements 
made by the conscious patient when some object is felt by him in his palm 
or is seen by him to approach his hand. These*, movements wane and cease 
when (ionsciousness is failing, or when attention is defective. (2) A true tonic 
relic X grasp of any object held in the hand, if this object be so pulled away 
l)y the observer (or by the patient with his other hand) so as to put the 
flexors of the fingers on the stretch. The flexors tighten as the pull is main- 
tained and may become of great force, so strong indeed that sometimes the 
patient can be pulled out of the bed iDy this involuntary grasp which he is 
unable voluntarily to relax. This reflex may persist even though conscious- 
ness be lost. If the orbital lobule be involved, there may be bilateral anbsmia 
and even direct pressure upon one optic nerve. These two symptoms will be 
further considered in connection with the a 3 mdrome of the anterior fossa of 
the skull. The tumour being an expanding and space-occuping lesion may 
when in this situation lead to the appearance of slight crossed hemiparesis, 
and when left-sided may be accompanied by motor or “ expressive ” aphasia. 
When, ill the case of tumour, the corpus callosum is involved, the patient 
becomes completely apathetic and silent and immobile, displaying no 
initiative of any kind. 

Syndromes of the central region (region of the motor cortex .^') — Hemiplegia 
is the characteristic paralytic manifestation of a lesion, Jacksonian fits of an 
“ irritative ” lesion. Such a fit may be followed by transient hemiparesis, 
and in the case of tumour by a slowly progressive and permanent hemiplegia. 
Local involvement of some part of this region will affect face, arm or leg 
predominantly according to its situation. 

Conjugate deviation of the head and eyes may be met with, away from the 
side of the lesion, if this be irritative, as at the commencement of an apoplexy, 
or of a local fit, or towards the side of the lesion if the lesion be paralysing. The 
two forms of conjugate deviation often follow the one after the other, from 
the same lesion which is at first exciting and afterwards paralysing. Con- 
jugate deviation of the head and eyes is seen with acute lesions rather than 
with those of slow development. The more deeply the lesion extends into 
the sublying white matter, the 'more does it tend to produce an extensive 
hemiplegia, since the pyramidal fibres converge from the cortex towards 
the capsule. Loss of localisation to sensory stimuli is not infrequent from 
simultaneous involvement of the neighbouring post-central convolutions. 

Parietal lobe. ~ A characteristic series of seiisory disorders may mark 
the presence of a lesion in this region. These include defective localisation 
of tactile stimuli, defective appreciation of two simultaneous contacts 
(Weber’s compass test), defective appreciation of three dimensional space 
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(i,e. of size and form). There is, in addition, defective power of differentiating 
varying intensities of stimulus (painful or thermal), and a ready fatigue 
of sensory functions. The simple recognition of painful and thermal stimuli 
may be relatively intact. It will be seen that the defects in spatial dis- 
crimination which result from these modes of sensory loss lead to that 
inability to recognise and identify objects held in the hand, or to describe 
their size, shape or texture, which is known by the name of aster eognosis. 
The appreciation of active movement and passive position is apt to be faulty, 
and some ataxy may result therefrom. Trophic changes may be observed 
in the periphery of the limbs, and lesions in this situation seem to be re- 
sponsible for the arrest of growth which is seen in cases of infantile hemi- 
plegia. Jacksonian attacks, consisting of a peripheral sensory aura, some- 
times followed by convulsions, occur. These localising signs are confined 
to the opposite side of the body. 

Occipital lobes . — Lesions of the cuneus and region of the calcarine fissure 
on the mesial aspect of the occipital lobe result in hemianopia of the opposite 
field, but central vision escapes. Gordon Holmes has found that if the 
lesion is limited above the calcarine fissure a quadrantic hemianopia of the 
lower field results, and if the lesion is below the calcarine fissure the quad'- 
r antic hemianopia resulting is of the upper field. Since central vision is 
represented at the posterior pole of the hemisphere, a lesion of the posterior 
pole causes central hemianopic scotoma, vision in the periphery of the field 
remaining intact. Consequently a bilateral lesion of both posterior poles 
will result in bilateral central scotoma, and a bilateral lesion of the calcarine 
region will produce blindness of both peripheral fields, central vision remaining 
intact. If the lesion extends deeply into the occipital lobe so as completely 
to sever the optic radiation to the occipital cortex, complete hemianopia, 
affecting both the central and peripheral part of the visual field, will occur. 
The hemianopias resulting from lesion of the occipital lobe are distinguished 
from those due to lesion of the optic tract by the fact that in the former 
the pupil reacts to light thrown on to the blind part of the field (Wernicke’s 
hemianopic pupil phenomenon). On the outer surface of this lobe, a lesion 
extending deeply on the left side may sever the connection of the visual 
centres with the speech centres, and so produce word-blindness. Such a 
lesion is usually situated at the junction of the left occipital and temporal 
lobes, Jacksonian attacks are often of great value in occipital localisation, 
and take the form of visual hallucinations, often accompanied by transient 
hemianopia. 

Temporal lobe . — The uncinate and hippocampal regions of this lobe are 
the cortical seats for taste and smell, and the localising symptoms which are 
rarely absent when lesions in this region exist are Jacksonian attacks in the 
form of hallucinations of taste and smell, nearly always of an unpleasant 
nature. The hallucination is often immediately followed by a “ dreamy 
stare,” during which smacking movements of the lips, or champing movements 
of the jaw, or spitting may occur. Experience seems to prove that all highly 
organised hallucinations, whether auditory, visual or psychic, when occurring 
from organic lesion of the brain, point to a lesion in the uncinate region. 
The senses of taste and smell arc not lost from a unilateral lesion of this 
region, since they are bilaterally represented in the cerebral hemispheres. 
The outer surface of the temporal lobe is concerned with hearing, but from 
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the complete semi-decuBBation of the auditory path, unilateral leaionB 
never produce detectable deafness. On the left side, however, the temporal 
lobe is concerned with speech, and destruction results in serious disorder of 
speech functions. Inasmuch as lesions of this region are situated far forward 
toward the insula, they result in “ verbal aphasia,” or toAvards the centre of 
the convexity of the temporal lobe, in amnesia, or lack of recall of words 
and “ word-deafness,’* while if towards the posterior limits of the lobe they 
produce “ word-blindness ” from severance of the visual path to the speech 
region. Deeply seated lesions isolating the speech region from the incoming 
auditory path produce jargon aphasia. Jacksonian attacks, consisting of 
auditory hallucinations, which may or may not be followed by aphasia or by 
convulsions, may occur. Extensive lesions of the left temporal lobe cause 
much mental impairment. On account of the wide excursion which the optic 
radiation makes into the deep part of the temporal lobe in its course from the 
thalamus to the cuneus, homonymous hemianopia, especially of the upper 
quadrants, is very common in deep-seated lesions of the temporal lobes. 
The occurrence of incontinence of sphincters of a mental type is occasionally 
seen in some cases. When lesions extend deeply there may be a paresis of 
the opposite face for emotional movements, out of all proportion to the loss 
of volitional movements. 

Internal capsule . — In this region, the chief motor tract is condensed *into 
a small space, and is situated immediately in front of a narrowly localised 
sensory tract, while not much farther, posteriorly, the visual path enters the 
thalamus. Lesions of this region therefore produce severe and widely-spread 
hemiplegia of the opposite side, often associated with hernianaesthesia and 
not infrequently with hemianopia of the opposite side. From the proximity 
of the thalamus and corpus striatum, there is often involvement of these 
structures in a capsular lesion, with appearance of the characteristic, sjion- 
taneous involuntary movements and sensory loss. 


Basal Ganglia 

Optic thalamus. — A very characteristic clinical picture results from de- 
struction by thrombosis of this structure which is termed the “ thalamic 
syndrome ” of Dejerine and Roussy ; there is heraiparesis with spontaneous 
involuntary movements of the opposite side, which may be of the nature 
of tremor, intention-tremor, choreic, athetotic, dancing or irregular move- 
ments. Most post-hemiplegic involuntary movements are due to a lesion 
of the thalamus. In addition, there is hemiantesthesia, often with a charac- 
teristic hyper-sensitivity to aggressive stimuli, such as tickling, cold water, 
etc., which may produce agonising distress. Sometimes spontaneous, 
constant and unrelievable 'pain occurs on the opposite side. Emotional 
movement of the opposite face may be impaired much more than is volitional 
movement. The thalamic syndrome is not invariably, or even commonly, 
seen when the lesion is a tumour. In this case, as Smyth and Stern have 
pointed out, the symptom-complex varies according to whether the growth 
primarily arises in this structure or invades it from its lateral aspect. In 
the former case they arise in the sub-ependymal glia and spread laterally. 
They are characterised by early mental deterioration, with conjugate ocular 
palsies. Sensory changes are absent or only terminal in appearance. In 
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the case of tumours secondarily invading the thalamus from its lateral side, 
sensory changes of the order described under the thalamic syndrome ” 
of Dejerine and Eoussy, Head and Holmes, arc seen. 

Corpus striatum. — Little is certainly known of the symptomatology of 
focal lesions of this structure, and the various syndromes (tremor-rigidity, 
athetosis) which have been described are associated with diffuse lesions 
involving other parts of the cerebral hemispheres in addition to the corpus 
striatum. However, a local lesion (thrombotic) in a neighbouring mass of 
grey matter, the corpus subthalamicum, or corpus Luysii, is followed by 
violent unilateral choreiform movements, the so-called apoplectic chorea. 

Region of the falx cerebri. — Lesions of this structure are likely to affect 
both hemispheres equally. Tumours opposite the paracentral lobules cause 
bilateral crural monoplegia, and those in the posterior region of the falx, 
bilateral hemianopia. Thrombosis of the superior longitudinal sinus pro- 
duces widely spread bilateral softening of the hemispheres, with double 
hemiplegia. 

Corpora quadrigemina. — The oculo motor nuclei lie on either side of the 
aqueduct of Sylvius, and lower down on either side of the middle line, in the 
floor of the upper part of tlic fourth ventricle, and lesions of this region cause 
nuclear ophthalmoplegia — that is, paralysis of both eyes in terms of the con- 
jugate movements upwards, downwards or laterally. From before back- 
wards, lesions of this column of oculo-motor nuclei will produce reflex irido- 
plegia, paralysis of accommodation, paralysis of upward, downward and 
lateral movements respectively. Immediately ventral to the oculo-motor 
nucleus and decussating beneath it, lie the superior peduncles of the cere- 
bellum, involvement of which causes bilateral ataxy of limbs and trunk. 
Lesion of the dorsal part of the quadrigeminal layer produces a characteristic 
syndrome of nuclear ophthalmoplegia with bilateral ataxy, which is termed 
Nothnagel’s syndrome. The pyramidal fibres for the face leave the pyra- 
midal tract in this region of the tegmentum and may here be involved alone, 
causing bilateral spastic paralysis of the face. In the ventral portion of this 
region of the brain stem are the crura cerebri with the third nerve, perforating 
each crus to emerge upon its inner side, and the optic tract running round the 
crus from the geniculate bodies to the optic chiasma. A lesion of one crus 
will cause hemiplegia of the opposite side, and paralysis of the third nerve on 
the same side. This pathognomonic localising combination is known as 
Weber’s syndrome. Situated a little more dorsally, a lesion of the crus will 
produce ophthalmoplegia of one eye with tremors and inco-ordination of the 
opposite limbs. This is known as Benedikt’s syndrome. Extension of a 
lesion outwards from the crus will cause tract hemianopia, in which the half- 
fields are completely involved, with no light reaction from the blind fields. 
Interference with the fillet may cause hemianaesthesia. 

Pons and Medulla 

In these regions the motor and sensory tracts, the cerebellar peduncles, 
the Cranial nerve nuclei, and the outgoing cranial nerves are closely packed 
together, and the signs resulting from destruction of these will be varying 
combinations of spastic paralysis, ataxy and sensory loss — from inter- 
ference with the long conducting tracts — in the body and limbs, with 
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nuclear and peripheral nerve palsies and anaesthesia in the region of the 
face* If the lesion is unilateral the body and the face will be affected on 
opposite sides, causing the “ crossed paralyses ” or “ alternate paralyses ” 
of lesions of the brain stem, of which facial palsy with contralateral hemi- 
plegia, trigeminal palsy and sensory loss, and vagal palsy with contralateral 
hemiplegia are usual varieties. From the smallness of the brain stem lesions 
most often involve both lateral halves of this structure, and bilateral symp- 
toms result. Lesions of the brain stem below the oculo-motor nuclei, cause 
small pupils (pontine myosis) from cutting off those nuclei from the spinal 
cord, whence the tonic dilator of the pupil — ^the cervical sympathetic system — 
emerges. Glycosuria may occur from interference with the vasomotor 
centre, and involvement of the respiratory centre is frequent. The common 
lesion involving the medulla is softening of the lateral region following 
thrombotic occlusion of the posterior inferior cerebellar artery, the so-called 
cerebellar apoplexy (see p. 1602). 


Crrebellum 

When lesions of this structure develop suddenly they are apt to produce 
more striking disturbances of movement than when they develop gradually, 
a point which it is important to remember when the presence of an abscess 
or a tumour within the cerebellum is suspected. Further, it is well to 
regard the several different components of cerebellar ataxy not so much 
as special disorders of different cerebellar functions, but as expressions 
of a single disorder, which owe their varying appearance to the varying 
nature of the clinical tests employed. The current nomenclature of cere- 
bellar symptoms is redundant and complicates description, but it is universally 
employed and so is here adopted, but with no conviction of its scientific value. 

Nystagmus , — In unilateral lesions there is a coarse nystagmus on devia- 
tion of the eyes to the side of the lesion, with a finer and more rapid move- 
ment on deviation away from the side of the lesion. In extensive lesions, 
there may even be considerable difficulty in deviation to the side of the 
lesion, and in this condition a true nystagmus may be present only on 
looking to the opposite side. In bilateral lesions the nystagmus may be 
symmetrical, but it may be entirely absent. Rarely — usually after acute 
lesions — such as gunshot wound or operative interference — the phenomenon 
of “ skew deviation ” may appear temporarily ; the eye on the side of the 
lesion being displaced down and in, the opposite eye upwards and outwards. 

Hypotonia , — This is usually seen in acute lesions rather than in chronic 
ones, and consists of a marked fiaccidity and extensibility of the limb muscles, 
and leading to the “ pendular ” form of knee jerk. 

Dysdiadochokinesis . — This is a clumsiness and slowness in the perform- 
ance of rapidly alternating movements (pronation-supination), although the 
single movement can be normally performed. In carrying out this test, it 
is common to see adventitious movements of the limb occur, the whole 
limb being in movement. 

Dysmetria . — When the patient is asked to extend the arm to pick up 
some object, such as a glass, the limb is shot forwards with undue haste 
and force and may overshoot the mark. 

Tremor , — This is not a resting tremor, but an unsteadiness which develops 
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during movement, and in purposive movements tends to increase in range 
and severity as the climax of the movement is reached. It is an “ intention 
tremor.’* Similarly, if the arms be horizontally extended, they may show 
a tendency to droop, which is corrected by a series of jerks which thus gives 
the form of a tremor. 

Excessive rehound . — This diagnostically valuable sign may be present 
when more striking components of the cerebellar syndrome are absent. If 
the arms be horizontally extended by the patient, and the observer smartly 
strikes them downwards somewhere in the region of the hand, the arm on 
the normal side is quickly brought to rest in its original position with a mini- 
mum of recoil. On the side of the lesion, however, the hand and arm “ bounce ” 
freely, and may swing two or three times before being brought to rest. 

Gait . — In bilateral lesion the gait has a reeling, tottering character, and 
in strictly unilateral lesions there may be a tendency to sway and deviate 
to the side of the lesion. The disorder may vary in severity from a slight 
unsteadiness to a complete inability to stand or walk unassisted. There 
is a tendency to walk with the legs abnormally separated, to raise the legs 
unduly, and to stamp them down heavily (manifestations of dysmetria). 

Numerous other defects may be elicited by special tests, but one only 
calls for special mention, that is the defective movement of the articulatory 
musculature in speech. The defect is known as “ scanning ” or staccato 
speech. It consists in a slowness of articulation, and a tendency to say 
each syllable of a word as though it were a separate word. In polysyllabic 
words the syllables are not normally run together. 

The cerebellum forms part of the non-sensory afferent nervous system. 
It is not a sensory organ and there is no disturbance of any form of sensibility 
in cerebellar lesions (Holmes). 


Tuk Antehior Fossa oe the Skull 

The lesion commonly found in this region is meningioma arising from 
the olfactory groove. The signs are unilateral anosmia from pressure upon 
the olfactory bulb and tract ; primary optic atrophy and visual loss on the 
side on which the tumour develops ; and crossed papillcedema as an expres- 
sioji of the general rise of intracranial tension. Aneurysm of the anterior 
cerebral artery may give rise to a similar syndrome, papilloedema in the 
crossed eye being absent. 


The Middle Fossa of the Skull 

A rich variety of lesions may arise in or invade this fossa, and the 
syndromes also vary according to the situation, mesial or lateral, of the 
lesion. 

The lesions in the midliue include pituitary adenomata, tumours of the 
pituitary stalk, and meningioma of the sellar diaphragm. In the lateral 
parts of the fossa, passing from the mesial to the lateral extremity, we have 
to consider cerebral aneurysm, meningioma arising from the sphenoidal 
ridge, and growths invading the base of the skull and either occluding its 
foramina and thus producing cranial nerve palsies, or actually invading the 
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cranial cavity. Epithelioma of the naso-pharynx is the common lesion of 
the last-named type. 

(i) Region of the optic chiasma and the pituitary body. — The most common 
lesion in this region is pituitary tumour, which involves the optic chiasma, 
at first in the middle lino posteriorly, and subsequently advancing forwards. 
Three sets of symptoms are likely to arise : (1) Those due to dyspituitarism, 
such as acromegaly or gigantism if there is hyperpituitarism, or Frohlich's 
dystrophia adiposo-genitalis, or Lorain infantilism if there is hypopituitarism. 
Adenomata of the pituitary body produce hyperpituitarism if they contain 
eosinophil cells, and hypopituitarism if such cells are absent. (2) Those due 
to the pressure upoji the optic chiasma, which commence as bitemporal para- 
central scotomata, which enlarge as the compression extends until a complete 
bitemporal hemianopia results. It cannot be too strongly impressed upon 
the reader that the pattern of the visual field defect is determined by the 
position of local pressure upon the visual paths, and that any variety of de- 
fective field may occur. While bitemporal loss is the most usual, yet when 
the pressure is far forward, uniocular hemianopia, blindness of one eye, and 
central scotoma are all of common occurrence, and when the pressure is farther 
back than usual homonymous hemianopia is frequently seen. And (3) those 
due to the general effect of the tumour, namely, headache and vomiting. 
Optic atrophy is the rule, as the result of the direct pressure, and mot 
papilloedema. It is to be remembered, that all pituitary cases are prone 
to headaches and subject to fits. We have seen also (p. 1593) that cerebral 
aneurysm may be productive of this syndrome, or at least of the chiasmal 
component thereof. 

(ii) Lateral region of the middle fossa ; syndromes of the sphenoidal ridge . — 
The dural sinus which runs along the sphenoidal ridge (sinus sphenoparictalis) 
is one of the sites of election of the development of meningioma. From the 
point of view of localising diagnosis this ridge may be divided into three 
parts, namely, outer, middle and inner (or clinoidal). 

A meningioma arising from the out.er end of the ridge may produce as 
its localising syndrome unilateral exophthalmos without squint, some 
fullness of the temporal fossa with local tenderness on pressure, together 
with the general signs of raised intracranial tension. 

Meningioma of the middle part of the ridge may remain for long without 
clear localising indications, and radiography (including ventriculography) 
may be necessary. Meningioma of the inner or clinoidal part of the ridge 
commonly gives rise to a striking and characteristic syndrome which in 
addition to the general signs of raised intracranial tension, unilateral failure 
of vision due to primary o])tic atrophy, unilateral exophthalmos, crossed 
papilloedema, more or less complete ophthalmoplegia on the side of the 
lesion and finally symptomi^ referable to pressure on the temporo-sphenoidal 
lobe (uncinate fits, hemiparesis, personality changes). It will be remembered 
that internal carotid aneurysms also arise in this neighbourhood and may 
produce a similar symptom-complex, papilloedema, however, being commonly 
absent. The syndrome of naso-pliaryngeal tumour when the skull is invaded 
also closely resembles this. In other words, this syndrome, in partial or 
complete form, should arouse in the observer’s mind the possibility of one 
or other of these tliree varieties of lesion — meningioma of the inner end of 
the ridge, cerebral aneurysm, and naso-pharyngcal tumour invading the skull. 
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The Postekiob Fossa of the Skull : Syndrome op the lateral recess 

Lateral recess . — The angle formed by the posterior surface of the petrous 
bone and the tentorium is a common situation for neurofibromata which 
grow usually from the eighth nerve, but occasionally from the seventh 
and from the fifth nerve, and press into the lateral lobe of the cerebellum. 
A highly characteristic clinical picture results, of slowly oncoming nerve 
deafness, unilateral signs of cerebellar involvement and some peripheral 
facial spasm, to which arc sometimes added facial weakness and tinnitus. Such 
tumours are not of great size, and therefore headache and papillcedema are 
often absent or occur late. 


INTRACRANIAL TUMOURS 


Under this heading are grouped all n<*.w formations which encroach upon 
the intracranial space, and which produce the familiar pressure symptoms 
and local symptoms of tumour, though some of these are not, strictly speaking, 
neoplasms. 

^Etiology. — The brain is one of the commonest seats of new growth 
in the body. Further, new growth is one of the commonest forms of struc- 
tural disease of the brain — vascular lesions naturally not being included 
under this heading. Thus, out of a total of 1309 patients admitted to the 
National Hospital in 1928, there were 1G3 cases of intracranial tumour, 132 
of disseminated sclerosis, and 113 of neurosjqihilis. 

Age . — Cerebral tumour may occur at any age, but it is relatively un- 
common in the verj'' young and in the very old. It seems to be somewhat 
more common in the female sex. The relation between head injury and 
the first appearance of symptoms of cerebral tumour, is one which occurs 
much too often to be ignored, though it is likely, in some of the cases in 
which this relation exists, that the blow on the head has simply served to 
bring a pre-existing tumour into symptomatic prominence, either by causing 
oedema or haemorrhage in its substance, or vicinity. It must be remembered 
in this connection that a cerebral tumour may exist for long periods without 
definite symptoms. 

Pathology. — The pathological classification of intracranial tumours 
has a practical importance, for when the nature of a new growth can be 
determined clinically, some idea of its future behaviour can be formed, and 
the surgeon can make his plana to meet the special problems which each 
variety of tumour presents. 

The chief varieties of intracranial tumour are as follows : 


Q?umour of the brain substance — Glioma. 

Tumour arising in the meninges — [ 

° ® i Auditory nerve tumour. 

Tumour of the pituitary body and stalk. 

Secondary carcinoma. 

Infective granuloma — Tuberculoma, Syphiloma. 

Blood vessel tumours. 

Parasitic cysts. 
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It is not possible to indicate the relative incidence of all these different 
types of tumour, but it is ijossible to state that glioma constitutes 40 per 
cent, of all intracranial tumours, and meningiomas and pituitary tumours 
together from 20 to 30 per cent. Formerly, the incidence of secondary 
carcinoma was said to be about 6 per cent., but a recent estimate by Elldngton 
places the figure at 20 per cent., and there can be no doubt that as greater 
precision in diagnosis is reached the frequency of this complication of visceral 
carcinoma will be more fully recognized. 

As its name implies the glioma is a tumour arising in the glial or sup- 
porting tissue of the brain, but within the limits of this term are included 
growths of varied cytological type and modes of growth. Some are richly 
cellular, highly vascular, rapidly growing and fairly circumscribed tumours. 
To these the name glioblastoma is given. Others are diffuse infiltrating 
tumours, invisible to the naked eye except where degenerative processes 
have occurred in them, very extensive and often bilateral. To this type 
the name of astrocytoma is given. They are prone to cyst formation and 
grow more slowly than the glioblastoma. In childhood a variety of glioma 
known as the medidhhlastmua is common. It is a richly cellular, highly 
malignant growth of the fourth ventricle. 

Very many other types of glioma have been described, but these classi- 
fications are ephemeral and largely artificial, for each type may be repre- 
sented within a single tumour, and changes from one type to another — ^from 
astrocytoma to glioblastoma — may occur in a given growth. Scherer has 
shown that none of these types is capable of extirpation, the astrocytoma 
because it is diffuse and largely invisible, the glioblastoma because death 
follows attempt to remove it. Thus, there is no such thing as a benign 
glioma. The best that can be said is that the astrocytoma recurs in some 
cases relatively slowly. Recurrence is invariable in all who survive partial 
extirpations. The glioma is not always a single tumour, contrary to what 
has been believed in the past. 

Meningioma and auditory nerve tumours. — These tumours of the 
meningeal sheaths which insulate the ectodermal nervous system occur 
next in order of frequency to the gliomas. The meningioma, or endo- 
thelioma as it is sometimes called, grows from the endothelial cells of the 
arachnoid villi where these penetrate the walls of the dural venous sinuses. 
It is therefore found in the neighbourhood of the various sinuses, especially 
the superior longitudinal, the spheno-parietal and the petrosal sinuses. The 
meningioma does not invade the brain, but compresses and displaces it, and 
may become imbedded in it. It may also develop outwards and invade the 
skull, appearing externally as a rounded boss on the top of the head. The 
auditory nerve tumour may be single, or may appear as part of a generalised 
neurofibromatosis, in whi^h case it may be bilateral on the eighth nerve. 
It grows in the lateral recess, where it compresses and stretches the fifth, 
seventh and eighth nerves, and also compresses and displaces the cerebellum 
and gives rise to internal hydrocephalus. 

Secondary carcinoma is probably more common than is generally realised. 
It is a frequent event in pulmonary cancer, and the presence of a secondary 
involvement of the brain may first bring the patient to notice. Indeed, 
in all adult cases presenting the signs and symptoms of intracranial tumour 
the possibility of carcinomatous metastasis should be explored, especially 
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in a patient who is losing weight. Secondary carcinoma gives rise to 
numerous deposits in the brain, of various sizes, and may also produce a fine 
infiltration of the pia-axachnoid, with or without macroscopic masses in the 
brain. When this “ meningitis carcinomatosa ” occurs alone its diagnosis 
may be difiicult. Secondary growths may follow primary carcinoma of the 
breast, stomach, uterus, or prostate, as well as of the lung. 

Cholesteatomata . — Sometimes called “ mother of pearl ” tumours, on 
account of their glistening appearance, are found in connection with the 
basal meninges* Their origin is uncertain. They are either of slow growth, 
or run a symptomless course. They consist of a greasy, greyish, friable 
and more or less laminated mass, made up of layers of a closely packed 
mosaic of flat polygonal cells. The tissue is necrotic, and contains no blood 

Among the rarer tumours of the brain may be mentioned dermoid tumours, 
teratomata, ohordomata, which arise from rests of the anterior end of the 
primitive notochord and are found below the base of the brain, lipomata, 
fibromata, neuromata, neuroblastomata, consisting actually of undifferenti- 
ated nerve cells, enchondromata, angiomata and psammomata. 

Cysts . — Cysts of the following nature may occur — (1) Congenital inter- 
peduncular or pituitary cysts, which arise from a pharyngeal rest in connection 
with the development of the pituitary gland ; the resulting signs are those 
of pituitary insufficiency, together with those of pressure upon the optic 
chiasma. (2) Simple serous cysts, which are presumably the remains of 
soft tumours, which have become completely degenerated. (3) Tumours 
containing cysts, presumably on the way to the formation of the above. 
(4) Blood cysts, the rare results of hsemorrhage which has become arrested 
(6) Cysts which result from softening after embolism and thrombosis.. 
When occurring in the yoimg, these cysts may lose every trace of their 
original origin, and form thin-walled cavities, containing colourless fluid, 
often extending from the ependyma to the pia mater, and involving the 
whole thickness of the pallium. They are termed “ porencepl^ly.’' 
(6) Cystic distension of the ventricles from obstruction, which forms local or 
general hydrocephaly. These are met with in connection with tumours 
in any situation and result from adhesive meningitis, particularly syphilitic 
meningitis. (7) Dermoid cysts. (8) Parasitic cysts, of which the more 
common is the bladder worm of the tapeworm, Tcsnia solium^ which is 
called, on account of the thickness of its wall, cysticercus cellulosae. They 
are usually multiple, and choose the region of the fourth ventricle as their 
site of predilection. They may be multiple in the basal meninges, and 
constitute a “ cysticercus meningitis.’^ It is usual for these cysts to shrink 
and to become calcified and obsolete in from 3 to 6 years. Less commonly, 
the hydatid of Tcsnia echinococcus is found. It is usually single, may 
reach a large size and present the signs of a slowly growiug tumour with 
eosinophilia. 

Infectious granulomata . — Tuberculomata are more common in the young ; 
but they may occur at any age. They very in size from that of a millet 
seed to that of a hen’s egg, and are more often found in the posterior fossa 
of the skull thai) above the tentorium. When large, coagulation necrosis 
and caseation occur in the centre, and on section the tumour presents a dry 
yellowish crumbhng or even diffluent centre, vrtth a greyish-red peripheral 
49 
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growing zone, where are located living tubercle bacilli and actively growing 
tubercles. The tuberculoma has an important aspect in connection with 
operation for extirpation. They are often situated favourably for extir- 
pation, yet in every case where this operation has been performed the patient 
has succumbed to tuberculous meningitis, often after recovery from an 
apparently completely successful operation. Such a tumour recognised on 
decompression should be left severely alone. 

Syphiloma . — This is not a common intracranial tumour. It grows most 
commonly from the meninges, and is therefore a surface lesion, though it may 
burrow deeply in the brain tissue. It is most commonly found above the 
tentorium. It is occasionally very hard in consistency, and tends in many 
cases to scar and become obsolete. It is sometimes impossible to distinguish 
this tumour from a tuberculoma without the aid of the microscope and the 
serum reaction. 

Actinomycomata and tumours from streptothrix infection occur in very 
rare cases. 

Symptoms. — The rates of growth of the different kinds of tumour vary 
widely. Some cases run their course from onset of symptoms to fatal ter- 
mination within a few weeks, while in others there is evidence of gradual 
growth over a period of years. In the latter group it may be only in the 
final stage that the true nature of the illness becomes apparent, and only 
in retrospect that earlier symptoms assume their real significance. This 
perhaps is especially so in the case of those tumours which for months or 
years have manifested their presence only by generalised epileptiform fits. 
In yet other cases, an intracranial tumour may remain latent during life, 
being revealed unexpectedly at post-mortem examination. 

Between these two extremes a great variety of symptom-complexes 
may be presented by an intracranial tumour. Thus, it may first show 
itself by producing signs of raised intracranial tension alone — that is, by 
general signs, or by signs of a gradually progressive local lesion alone — that is, 
by focal signs. Whichever of these two elements is initially lacking will 
probably appear later. A third manner in which a tumour may first signal 
its existence is — as has been mentioned — by the occurrence of generalised 
epileptiform fits in the absence of any other symptoms and signs. In this 
instance, also, general and focal signs will probably ultimately make their 
appearance. Again, a sudden onset of symptoms from haemorrhage into a 
glioma, or from oedema of surrounding brain, may usher in the clinical 
course of a tumour within the skull. 

The age of the patient is not without influence in determining the symp- 
tomatology and clinical course of a tumour. Thus, in childhood the early 
appearance of greatly raised intracranial tension — ^that is, of general symptoms, 
is the rule. This is mainly due to the fact that at this age the tumour is 
commonly in the fourth ventricle, and is thus favourably placed to produce 
internal hydrocephalus. In elderly persons, on the other hand, the picture 
of tumour is apt to be blurred, general signs are late in development, and 
focal signs are indistinct. Possibly the presence of a background of cerebral 
arterial degeneration and its associated cerebral change are responsible for 
this blurring of clinical outline. It may be supposed that the tumour does 
not write its mark upon a clean slate where there is arterial and cerebral 
degeneration already present. 
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General Manifestations. — These symptoms are the result of raising 
of the intracranial pressure, and accordingly fail when there is no considerable 
raising. Therefore they tend to be absent in all tumours of the brain stem, 
in infiltrating tumours of the centrum ovale, and also in advanced age and 
in the subjects of marked arterial disease. They consist in the following 
signs : Papilloedema, headache, vomiting, loss of vivacity and mental 
drowsiness, nasal irritation, giddiness, alteration of pulse-rate, of blood 
pressure, respiration, and general convulsion. 

PapillcBdema . — Tliis is by far the most constantly present of all the 
general manifestations. Papilloedema appears to be a stasis oedema of the 
nerve-head owing to the increased intracranial pressure forcing the cerebro- 
spinal fluid into the meningeal sheath which invests the optic nerve, and 
into the perivascular spaces which accompany the central vessels of the 
nerve. The nerve sheath becomes distended, and venous stasis occurs. 
On ophthalmoscopic examination the earliest changes are increased redness 
of the disk, distension of the veins, loss of distinctness of the nasal margin 
of the disk, with disappearance of the physiological pit. As the process 
increases the whole margin of the disk becomes lost. It enlarges in area, 
and becomes visibly swollen and presents the appearance of a mole-hill 
as seen from above. The point of emergence of the vessels, at the centre 
of the disk, becomes buried by white exudation, which occurs also all over 
the disk, and taking a form determined by the radiating nerve fibrils, gives 
the disk the appearance of being striated in a radial fashion, like a chrysan- 
themum. A similar exudate may rupture the membrana limitans interna 
in little droplets at the macula, and coagulating as it comes in contact with 
the vitreous humour, produce the characteristic radially arranged macular 
figure of “ macular fan,” exactly similar to that seen in renal disease. The 
venous congestion of the retina leads to multiple haemorrhages, which in- 
filtrate along the radially arranged nerve fibres, and for this reason are 
flame-shaped. With the outpouring of much exudation, the disk becomes 
white. In the course of time the hasmorrhages become white flame-shaped 
scars, the whole disk contracts, the swelling disappears, and the disk becomes 
white, flat and atrophic, and distinguished only from that of primary optic 
atrophy by the scarred remains of the exudate at its edge, producing a 
fluffy outline like that of torn cotton-wool, along the vessels and at the 
centre. In the early stages of papilloedema, even though there be con- 
siderable swelling of the disk, vision may be little impaired. As the process 
increases however, in proportion to the degree of the swelling to the amount 
of the exudate, and to the length of time the papilloedema has lasted in a 
severe condition, vision becomes impaired, and blindness results. Peri- 
pheral constriction of the visual fields, large pupil and dimness of vision, 
are the signs that, if the papilloedema be not speedily relieved, blindness will 
certainly result. Perfect vision may be retained for a time, even with a 
high degree of papilloedema. So important is papilloedema in the diagnosis 
of tumour of the brain, that it is necessary to bear constantly in mind all 
other causes which may give rise to it. 

Papilloedema may occur in certain general intracranial conditions other 
than tumour. In meningitis it occurs as a late sign, and rarely before the 
tenth day, and as so many cases of meningitis do not survive so long, it is 
chiefly met with in the more chronic forms, such as tuberculous meningitis. 
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and untreated cases of meningococcal meningitis. Abscess may also cause 
papillocdema ; but it is by no means common in this condition. 

Apart from intracranial disease papilloedcma occurs in the following 
conditions : (1) Local conditions of the retina and optic nerves. In con- 
nection with tuberculoma of the retina in the neighbourhood of the disk, 
the most intense papilloedema may be found. Retrobulbar neuritis occurring 
close behind the disk may cause a similar condition, especially if it be of a 
syphilitic nature. In these conditions the papillcedema is often unilateral, 
but in any of them it may be bilateral. (2) Renal disease may give a retinal 
picture of intense papilloedema, macular figure and hajmorrhages, some- 
times quite indistinguishable from that due to tumour. This is often seen 
in the' small white kidney of young subjects, and sometimes in small red 
kidney, but there is no fbrm of renal disease, even including tuberculous, 
amyloid and lardaceous kidney, in which papilloedema has not been observed. 
(3) Anficmic states of every kind sometimes give rise to papilloedema. As 
regards groups (2) and (3), it is essential to emphasise the facts that papill- 
oedema, headache and vomiting may occur as a symptom-complex, both in 
renal disease and in anaemic states. (4) Septicaemic conditions, and especi- 
ally those producing arthritis. Of these infective endocarditis is the most 
common ; but it has occurred with every form of septicaemic arthritis,^ and 
even in cases of acute rheumatism. (5) Further, papilloedema has been 
noted in connection with tumours, and with compressions and fracture- 
dislocations of the cervical cord, and also with acute myelitis. 

The retinal changes in diabetes are always, and those in renal disease 
often, distinguishable from papilloedema resulting from increased intracranial 
pressure. In diabetes the change is essentially a haemorrhagic retinitis from 
degeneration of vessels, sometimes with waxy-looking exudation in circinate 
patches ; and in renal disease it is often a general oedema of papilla and 
retina, with heemorrhages and white patches far away from the disk. The 
papilloedema resulting from increased intracranial pressure is always bilateral, 
though it may appear in one eye before the other, unless there be local 
pressure upon one optic nerve, which always delays or prevents papilloedema 
appearing in that eye. Otherwise, an earlier commencement upon one side 
is of no localising value whatever. 

Heciddche . — ^Although this symptom is a characteristic concomitant of 
raised intracranial pressure, it cannot be directly attributed to this, since 
a lumbar puncture which lowers this pressure may lead to increase of head- 
ache. It IB probable that the pain arises from stimulation of sensory nerves 
in the walls of the cerebral arteries by changes in tension. The dura mater 
is probably not the sensitive structure responsible for headache in cases of 
intracranial tumour. Aft^ destruction of the fifth nerve by Gasser ectomy, 
headache never again occurs upon that side. The sensation may vary from 
a mere feeling of Alness of the head to the most agonising pain. It is more 
often remittent than continuous, and may be absent for long periods together. 
It is rarely localised to any definite region, except when the growth actually 
involves the bone, or when pressure has caused local thinning of the bone, 
when local pain and tenderness on pressure may occur. Usually it is referred 
indefinitely to the frontal or to the occipital or to the vortical region. When 
occipital it may be associated with pain and stiffness of the neck, and head 
retraction. This is due to a general pressure effect, and does not indicate any 



INTRACRANIAL TUMORRS 1641 

localisation. Headache may be entirely absent, even in the presence of severe 
papUloedema. It may precede the development of papilloedema, but more 
often it is later in its appearance. 

Only two-thirds of all cases of intracranial tumour present 
vomiting as a symptom. It rarely occurs in the absence of the two chief 
signs of increased intracranial pressure, papilloedema and headache. When 
the headaches are severe, it may be associated with much nausea, and the 
attacks are often referred to by the patient as “ bilious attacks." Usually 
a result of increased pressure, it may be directly produced by lesions of the 
cerebellum, irritation of the vestibular nerve, and by the visual disorientation 
resulting from diplopia. As a symptom of intracranial tumour it hardly 
deserves the cardinal importance which has been assigned to it in most 
descriptions of this disease. 

Loss of vivacity and mental drowsiness, — Even when intellectual capacity 
shows not the slightest impairment, there is from the first onset of symptoms 
a loss of vivacity, a slight heaviness and an absence of restlessness which is 
of value in diagnosis. It is almost unheard of for a tumour patient to suffer 
from insomnia. As the symptoms increase, so do heaviness and drowsiness, 
though a perfect but slow cerebration may persist until the latest stages 
of the disease. 

Giddiness. — Though this is an inconstant sign, it is often met with, and it 
may be due to vestibular irritation, when it amounts to an actual vertigo, or 
it may bo a sense of general unsteadiness. It is met with most often in sub* 
tentorial tumours, but may be quite a general symptom when very high 
pressure exists. 

Convulsions. — As has been mentioned, generalised epileptiform fits, 
indistinguishable from those of idiopathic epilepsy, may usher in the clinical 
course of tumour, and may be present for long periods as the sole indication 
of tumour. The onset of such fits in an apparently healthy middle-aged 
individual, never before subject to them, should always give rise to 
the suspicion of tumour of the brain. When later on in the course of the 
illness general and focal signs of tumour appear, the convulsions may not 
increase in frequency, and it is not possible to regard them as a sign of raised 
intracranial tension. They more probably arise from local circulatory 
disturbances. Beyond saying that they are most frequently found in tumours 
of the cerebral hemispheres, no localising value can be attributed to them. 

Bhodrpressurej pulse-rate and respiration. — There is a slight compensatory 
increase of the blood-pressure for every raising of the intracranial pressure, 
so that the cerebral circulation may be kept going. The failure of such 
compensation is often the cause of the sudden death which occurs in tumour 
cases. The pulse-rate is in the inverse ratio of the blood pressure, and, there- 
fore, of the intracranial pressure, and the pulse is slower than normal, where 
pressure is above normal. Respiration tends to be slow, and when the 
physiological condition of the intracranial contents is much disturbed, it 
tends to become irregular, grouped, and may show the wax and wane of 
movements which bears the name of Cheyne-Stokes respiration. 

Focal Signs. — These have been fully described in the section upon the 
localisation of lesions of the brain. In connection with localisation, however, 
it is important to recognise certain possible sources of fallacy in making a 
diagnosis. Blindness from papilloedema prevents any localisation by means 
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of the visual functions. Papilloedema usually causes at one stage great 
peripheral constriction of the visual fields which might be attributed to a 
bilateral lesion of the cuneus, and it may cause altitudinal hcmianopia, ix. 
blindness of the upper half of both fields, by sagging of the exudation into 
the lower part of the retina. Jacksonian epilepsy may occur in long-standing 
cases without any relation to the position of the tumour. 

Paralyses of cranial nerves may be serious pitfaUs. They are of value in 
localisation when occurring early, and in association with alternate hemi- 
plegias, and paralyses of the eighth, ninth, tenth, eleventh and twelfth are 
always of sure localising value. Paralysis of the sixth cranial nerve, perhaps, 
should always be disregarded as a localising sign for the following reasons : 
When 'the intracranial pressure increases from the presence of a growth, the 
first effect is that any superfluous cerebro-spinal fluid, of which there is 
normally very Utile, is expelled from the skull. Later, with further increasing 
pressure, since the only escape from the rigid skull is by its only opening, the 
foramen magnum, the medulla and cerebellum are pushed backwards towards 
the foramen magnum and come to fill up this aperture as with a cork. In 
all long-standing cases of increased pressure, the cerebellum will be found on 
autopsy, and especially when hardened in situ, to be deeply marked by the 
edge of the foramen, part of the cerebellum and medulla actually occupying 
the spinal canal. Corking up of the foramen magnum in this way offers a 
marked impediment to the flow of cerebro-spinal fluid, and is a most im- 
portant factor in the production of hydrocephalus, secondary to tumour. 
Bearing this in mind the immediately fatal effects which have followed 
lumbar puncture in long standing cases of high intracranial pressure will 
be at once understood and for ever avoided. This shifting backwards of 
the medulla and cerebellum will cause stretching of those cranial nerves 
attached to the medulla, in proportion as they are directed antero-posteriorly, 
and take a straight course between their attachments to the dura mater 
and their origin from the medulla, and of these the sixth nerves will be most 
affected, and afterwards the third, seventh and fifth in that order. These 
nerves will not only be stretched, but are subject to the increased pressure 
also, and they may accordingly cease function simply as the result of the 
increased pressure. Special mention should be made of tumours of the 
pituitary body and stalk. In the previous section the localising signs of 
lesions in the region of the optic chiasma have been enumerated, but since 
the different varieties of tumour in this locality have their own typical 
symptom-complexes, the following table may be useful in differentiating 
them. 

Diagnosis. — The differential diagnosis of intracranial tumour has to be 
made — (1) from other conditions causing papilloedema, (2) from other condi- 
tions causing headache, and (3) from other local lesions causing local signs 
within the brain. Renal disease, conditions of severe ansemia, encephalitis 
and meningitis may on occasion give rise to a combination of all three of 
these, very easily confused with the papilloedema, headache and vomiting 
of cerebral tumour. 

Hydrocephalus is only distinguishable from intracranial tumour by the 
enlargement of the head which takes place in young subjects, but when the 
skull is rigidly closed, the symptoms are identical with those of a non-localis- 
able tumour. 
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DIFFERENTIAL DIAGNOSIS OF TUMOURS IN THE PITUITARY REGION 

(WAISHE) 



Adenoma. 

PlTUITAHY 

Stalk Tumottk. 

MEl!fINOIOMA. 

Glioma op 
Optic 
C niASMA. 
(rare) 

Chromophobe. 

Chromophile. 

Mixed Cell. 

Age 

Incidence. 

From adolescence 
onwards. 

From 10 years to 
early adult life. 

From 30 years 
onwards. 

Usually in 

childhood. 

Fundus 

Oculi. 

Primary optic 

atrophy. 

Papilloedema in 

children ; usually 
primary optic 

atrophy in adults. 

Primary optic 
atrophy. 

Primary optic 
atrophy. 

Visual 

Fields. 

11 item 
hem 

poral 

ianopia 

( 

)cca8ion 

lliteiuporal 

heniianopia. 

ally homonymous hemi 

Ritemporal 

heniianopia. 

imopia ) 

Uitemporal 
hemianopm, 
proceeding to 
early blindness. 


Pr<»ssure 

Symptoms. 

Absent, or late. 

Early and severe, 
except in adults. 

Absent, or 

late. 

Absent, or late. 

Glandular 

Symptoms. 

Hypopituit- 

arism. 

Hyperpituit 

or 

Hipopituifc. 

Mixed. 

Hypopituitarism. 

Nil. 

Nil. 

Situation. 

Sellar. 

Suprasellar. 

Suprasellar. 

Suprasellar. 

Radiological. 

General enlargement 
and deepening of 
sella. 

Shadows above and 
in sella. Sella 
shallow, and with 
uneven floor. 

Commonly no 
change. 

Enlargement of 
sella forwards 
beneath ant. 
clinoid pro- 
cesses. 


Intracranial abscess is not often confused with tumour when it has an 
obvious cause in the vicinity of the brain, from bone disease, or an embolic 
cause at a distance, such as ulceration of the lung. It is an acute disease 
and rarely develops an increasing papilloedema. Accuracy in the early 
diagnosis of tumour cases depends upon the pertinacity with which every 
case of headache, every case of “ fits ” and indeed every case which shows 
any nervous symptom whatsoever, is systematically examined for signs of 
organic disease, and importantly upon that skill and practice with the 
ophthalmoscope which is so easily acquired with patience and a little deter- 
mination. The presence of a tumour having been determined, the necessity 
is to localise it. 
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Above the tentorium tumours may be difl5.cult or impossible to localise. 
So far as decompression is concerned the least indication, however slight, 
should determine the position of decompression. The external surface of the 
head should be carefully examined, and especially after it has been shaved, 
for now and tlien important indications of the position of a tumour may be 
afforded, for tumours may grow from the bone, or when internal may cause 
local absorption of the bone, and bulging of the skull. X-Bay examination 
should not be omitted, though it does not often afford important information. 
Tapping of the lateral ventricles, with analysis of their content as to protein 
concentration, and the introduction of air into the ventricles, with subsequent 
radiogram, and especially the injection of a thorium salt into the internal 
carotid artery in the neck, with immediate radio-instantogram, which shows 
the cerebral arteries and points out any region evascnlarised by local pressure, 
arc all methods of value. Ventriculography is dangerous, and should only 
be performed when immediate decompression is practicable if found to be 
necessary. 

The determination of the nature of a growth may be difficult or im- 
possible, and length of clinical history may be a fallacious guide, since a 
slow-growing tumour may be long latent, and sudden in its production of 
symptoms. It may be recalled, however, that in childhood medulloblastoma 
is the most frequently occurring of all intracranial tumours, and that it has a 
very characteristic picture : headache, vomiting, papilloedema, bilateral 
external rectus palsy and unsteadiness of gait. Again, a well-marked picture of 
a progressive frontal lobe lesion generally indicates the presence of a glioma, 
and the same may be said of the symptom-complex of a temporo-sphenoidal 
lobe lesion. But there can rarely be any certainty as to the pathological 
nature of a tumour, even when it is a secondary carcinoma, since the primary 
growth may be latent and unsuspected. 

It is important to remember that the finding of a positive Wassermann 
reaction in the serum of a patient presenting signs of intracranial tumour 
does not necessarily — or probably — vindicate that the growth is a gumma. 
Both syphilis and intracranial tumour are common diseases, and their 
occasional association is less rare than cerebral gumma. 

Course and Prognosis, — An intracranial tumour usually causes in* 
creasing symptoms, which progress with exacerbations and remissions, until 
papilloedema ends in blindness, and until the pathological intracranial 
condition becomes incompatible with even vegetative existence. At any 
time death may occur from vascular lesions, acute oedema or sudden raising 
of pressure. Tumours occasionally become obsolete — thus a tuberculoma may 
become scarred and calcified, and a glioma may become calcified or cystic ; 
but this result is too rare for consideration within the grounds of practical 
perspective. The averagd duration rarely exceeds a year after the ffiagnosis 
has become possible. 

Treatment. — The natural termination of a case of intracranial tumour 
is death, and the ideal of treatment must be the successful removal of the 
growth. Failing this, and it is frequently impossible, all that can be 
hoped for is the relief of headache and sickness, and delaying of blindness. 

In respect of the radical, surgical treatment of tumours, it will be remem- 
bered that probably more than half (if we include glioma and secondary 
carcinoma) are in the brain substance, and can be extirpated only by 
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mutilating operations, which may leave in their wake grave physical and men- 
tal disabilities. The success of such an extirpation cannot, therefore, be 
adequately expressed in terms of “ survival period ” — as it is not infrequently 
assessed — but rather in terms of the kind of existence which is prolonged. 
This may be purely vegetative, and distressing to the patient and his relatives 
alike. We may say, then, that the treatment of the gliomas is, and must 
of necessity always remain, the forlorn hope of surgery. On the other hand, 
signal successes have been obtained in the case of the meningioma, the 
auditory nerve tumour, the pituitary adenoma, and a few cystic astro- 
cytomas (particularly of the cerebellum). 

It will be seen, therefore, how important it is to be able with some pre- 
cision to determine the type of tumour present in any given case. When 
this is not possible, an exploratory operation is often justified. But it 
would be a mistake to suppose that surgical intervention is a matter of 
routine in every case in which intracranial tumour is diagnosed. Each case 
must be considered on its merits. 

Failing the possibility of a successful removal, the palliative operation 
of decompression may be needed to relieve the symptoms caused by raised 
intracranial tension. This consists in the free removal of bone, and the 
incising of the dura mater, over the region of the tumour when this is knowni 
or, failing localisation, in the right subtemporal region. For brain -stem 
tumours, decompression is not only useless, but also dangerous. 

Relief of pressure by dehydration . — ^There are circumstances in which 
it may lie desirable and necessary to reduce the brain volume and the intra- 
cranial pressure ; for example, to relieve pressure headache, to avert impend- 
ing coma or death, to render the patient capable of co-operating in his 
examination and thus facilitating a localising diagnosis, and finally to make 
surgical procedures more easy. Weed and M'Kibben have shown that the 
foregoing may be done by administering hypertonic solutions. In the 
ordinary case, the rectal injection of from 2 to 3 ounces of magnesium sulphate 
dissolved in 8 ounces of water may be tried. But for a very rapid efrect, 
intravenous injection of from 50 to 75 c.c. of a 50 per cent, solution of 
dextrose, or of a 15 per cent, solution of sodium chloride, is effective. Pain 
and vomiting may be relieved with the various analgesics of the coal-tar senes. 
When intracranial pressure becomes so high as to cause agonising pain, 
pulselessness and impending death, morphine in full doses will always relieve, 
and it is not dangerous. Convulsions should be combated with adrainistra- 
tion of bromides. 


ITYDROCEPHALUS 

Definition. — The term '‘hydrocephalus^’ denotes a uniform distension of 
the ventiicular system of the brain by the accumulation of cerebro-spinal 
fluid within it ; and this distension is associated, sooner or later, with an 
expansion of the cranial bones and enlargement of the skull. 

Hydrocephalus was formerly divided into acute and chronic, acute 
being applied to the condition of tubetculoufl meningitiB. But since any 
marked degree of ventricular distension is unusual in that affection^ and 
enlargement of the head very rarely occurs, tltis term has fallen out of use. 
In the majority of cases in which general atrophy of the cerebral tissues 
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occurs, fluid accumulates both in the ventricles and in the sub-arachnoid 
space ; but such compensatory enlargement is not to be regarded as, in any 
sense, of the same nature as true hydrocephalus. Such accumulation of 
fluid is found in cases of cerebral diplegia and general paralysis of the insane 
in children, and it also occurs in the brains of old people. It is merely the 
result of wasting and shrinkage of the brain-tissue, and the accumulation of 
fluid takes place in order to fill up the space which is vacated within the rigid 
skull. 

The enlargement of the head, which is not uncommonly found in rickets, 
has no connection with hydrocephalus. It is probably the result of mal- 
nutrition of cranial bones, which grow irregularly, and, being unduly soft, 
yield somewhat to the intracranial pressure. In rare cases of moderate 
degree, ventricular distension has been met with, but the enlargement of the 
head is never progressive, and the symptoms of hydrocephalus are absent. 

According to their clinical aspect, cases of hydrocephalus may be placed 
in one of three groups — (1) congenital hydrocephalus, in which the enlarge- 
ment of the head is present at the time of birth ; (2) acquired primary 
hydrocephalus, which may appear at any period of life ; and (3) secondary 
hydrocephalus. Under the name of secondary hydrocephalus may be 
grouped together all cases in which there is obstruction in the usual path 
by which the cerebro-apinal fluid leaves the ventricular cavities, or to the 
venous outflow from the choroid plexuses. But it is by no means clear that 
such obstruction is the sole or even the important agent in producing the 
ventricular distension. 

.etiology. — Hereditary influences are of importance in the causation 
of congenital hydrocephalus. This disease frequently affects several children 
of the same parents, and it may even appear as a striking family disease, 
affecting members of several generations of the same stock. Spina bifida, 
meningocele and hydromyelia are of frequent occurrence in association with 
this disease, and arrested and irregular development of the brain stem and 
cerebellum are the rule. Among other bodily deformities not infrequently 
associated with congenital hydrocephalus, may be mentioned harelip, cleft 
palate, talipes, rectal and testicular ectopia and imperforate anus. In a 
few cases definitely syphilitic lesions of the ependyma in the region of the 
brain stem have been found. The causation of primary hydrocephalus 
occurring after the time of birth is often obscure. The majority of the cases 
occur in childhood, yet no period of life seems to be exempt. In children, 
acute infective diseases, and especially gastro-intestinal infections, may occur 
as antecedents of hydrocephalus. In adults, syphilis stands in important 
relation in certain cases, some of which have been examined pathologically. 

The causes of secondary hydrocephalus arc, first, the sclerosing forma of 
meningitis, especially posterior basic and epidemic meningitis, very rarely 
tubercular ; secondly, intracranial neoplasms encroaching upon the ventri- 
cular system, especially tumours of the brain stem and subtentorial region ; 
thirdly, adhesive phlebitis of the cerebral blood-sinuses. 

Pathology. — Hydrocephalus is directly due to an excess of cerebro- 
spinal fluid present within the ventricular system of the brain. The fluid 
is normally secreted by the choroid plexuses of the ventricles, which over- 
flow into the subarachnoid space through the foramina of Luschka and 
Majendie in the roof of the fourth ventricle. It then fills the basal cisterns 
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and passing forwards between the tentorium cerebelli and the brain-stem 
flows up over the cerebral hemispheres. It leaves the subarachnoid space 
through the arachnoid villi, which pierce the walls of the dural venous 
sinuses and discharge their contents into the venous blood. Some of the 
fluid passes downwards into the spinal subarachnoid space, but its absorption 
is probably wholly within the skull by the channels mentioned. Obstruction 
to the absorption of the cerebrospinal fluid into the blood stream is the 
essential factor. This obstruction may arise at various points. There may 
be congenital atresia of the aqueduct of Sylvius which traverses the brain 
stem and joins the third and fourth ventricles. It may arise from occlusion 
of the foramina of Luschka and Majendie by adhesions resulting from an 
old acute lepto-meningitis. It will be apparent from these considerations 
that congenital hydrocephalus must be due either to atresia of the aqueduct, 
or to adhesions blocking the exit of the fluid from the ventricular system, 
these adhesions being the result of some pre-natal inflammatory process. 
Acquired hydrocephalus may follow an acute lepto-meningitis which has 
been productive of adhesions at either, or both, of the situations named 
above. It may also follow some other mode of blocking of the exits from 
the ventricular system. Such blocking is commonly produced by an intra- 
cranial tumour. The distension of the ventricles which necessarily ensues 
upon defective absorption of cerebro -spinal fluid from any of these causes is 
naturally maximal in the infant or child in whom the state of the skull vault 
allows of expansion of the intracranial space and of an enormous degree 
of stretching of the cerebral walls of the ventricles, especially of the lateral 
ventricles. 

The quantity of fluid which is found in the ventricles after death varies 
greatly, a usual quantity being from 15 to 20 ounces. In long-standing 
cases with great cranial enlargement, very large quantities have been met 
with. The characters of the fluid do not differ greatly from those of normal 
cerebro-spinal fluid. Its density varies from 1008 to 1010. It is clear, 
colourless or slightly yellowish, and the reaction is alkaline. It contains 
a very small quantity of albumin and a comparatively large quantity of 
alkaline chlorides. 

The dilatation of the lateral ventricles is always more extensive than 
that of the third ventricle, and is usually symmetrical upon the two sides, 
and it affects the body of the ventricle more than the cornua, so that the 
central cortex is the most thinned. The foramina of Monro are greatly 
enlarged and the anterior pillars wasted. 

The convolutions are flattened, and the sulci indistinct. The thickness 
of the cerebral substance is much reduced. In advanced cases, the cerebral 
hemispheres have the appearance of a thin-walled sac, which collapses 
entirely when the contained fluid is allowed to escape. In a few cases, the 
aqueduct has been found closed, as if by antecedent adhesive ependymitis. 

Symptoms. — The clinical manifestations of hydrocephalus fall into two 
groups, which result, respectively, from the effects of the abnormal intra- 
cranial pressure, first upon the brain-case, and secondly upon the nervous 
structures. In the congenital form, the enlargement of the head is the first 
noticeable feature ; and this is true also of some cases of acquired hydro- 
cephalus in young children. In most oases of acquired hydrocephalus, on 
the other hand, the nervous symptoms are first in evidence — ^namely, per- 
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sistent headache, vomiting, mental impairment, convulsions and sometimes 
papilloodema. The evidence of cranial enlargement may succeed these 
symptoms, and the older the subject, and consequently the more resistant 
the cranial walls, the more severe are the nervous symptoms, and the later is 
the cranial enlargement in appearing. In some cases of congenital hydro- 
cephalus, enlargement of the head takes place during intra-uterine life, and 
it may be so great as to make delivery impossible without destruction of the 
head. More frequently, the cranial enlargement, not noted at the time of 
birth, becomes evident during the first few weeks of life. 

Enlargement ol the head is the most striking feature of hydrocephalus 
in children. The increase usually afiects all the diameters of the cranial 
cavity, and is most marked on the vertex and least at the base. Trousseau 
compared the opening out of the cranial bones, which occurs as the head 
enlarges, to falling back of the petals of an opening flower. The forehead is 
large, rounded, and projects forwards ; the temporal fossae are obliterated, 
and the parietal eminences carried backwards. The vertex is often somewhat 
Battened, as also may be the occipital region. The direction of the external 
auditory meatus alters with the increasing size of the head ; normally directed 
obliquely forwards, it comes to look directly inwards, or even obliquely 
backwards in severe cases. The head is frequently asymmetrical. In young 
children the sutures may be widely open, and then there is marked bulging 
along those lines and at the fontanelles. The skull may attain enormous 
dimensions, and many examples are recorded in which the circumference 
has been from 60 to 90 cm. The face is characteristically triangular, con- 
trasting markedly with the forehead. Wasting of the facial subcutaneous 
tissues and retarded development of the maxilla and mandible often render 
this contrast still more striking. Bulging of the orbital plates of the frontal 
bone i^resses down the eyeballs, so that the pu])ilB become more or less covered 
by the lower lids, and a band of the sclerotic may be visible between the 
iris and the upper lid. The hydrocephalic child often uses his hands to de- 
press the cheeks, and so draw down the lower lids out of the position in which 
they impair the lino of vision. The hair of the head becomes scanty, the 
subcutaneous veins of the scalp are often greatly developed and distended, 
and sometimes a vortex of distended veins radiates from the region of the 
anterior fontanelle. The general nutrition is poor, and bodily development 
retarded, in proportion to the severity of the eHeot of the intracranial pressure 
upon the nervous system. Auscultation may reveal a cephalic bruit, but this 
is neither a characteristic nor a constant sign in hydrocephalus, for it is fre- 
quently met with in rickety children, and may be present in a normal subject. 

The nervous disorders which appear during the course of hydrocephalus 
are both variable and inconstant, and acute symptoms are of rare occurrence 
if the disease appears at an age at which the skull is still yielding. On the 
other hand, if the ventricular distension commences when the growth and 
ossification of the skull are complete, the nervous symptoms which arise are 
very severe, and resemble closely the general efiects of intracranial growths. 
In secondary hydrocephalus, the sympboms due to this condition emerge 
from those of the preceding meningitis or sinus thrombosis, or arc blended 
with those of the coexisting intracranial growth. 

In children, the nervous symptoms of hydrocephalus, whether it be con- 
genital or acquired, may be summed up in the following list, the symptoms 
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being frequent in the order in which they are enumerated ; convulsion, 
mental failure, spastic paralysis of the limbs, headache, optic atrophy, 
nystagmus, vomiting, papilloedema. There is no constancy in the occurrence 
of these symptoms. Convulsion may not occur at all, and mental acuity may 
be unimpaired. Spastic weakness occurs in less than one-half of the cases, 
whilst optic atrophy is met with still more rarely, and papilloedema is dis- 
tinctly unusual. 

Convulsion . — ^While it is to be borne in mind that the whole course of 
hydrocephalus in children may run without the occurrence of convulsion, 
yet in the majority of cases this symptom is conspicuous. In some of the 
post-natal cases the symptoms of cerebral disorder are ushered in by con- 
vulsion, and it is probable that such convulsions are the immediate ex- 
pressions of the morbid process, of which the primary hydrocephalus is 
the final result. The convulsions which recur at intervals throughout the 
course of the majority of cases of hydrocephalus result from a condition of 
functional instability of the cerebral cortex, which long-continued increased 
intracranial pressure brings about. The convulsions are usually general, with 
loss of consciousness. 

All degrees of mental reduction occur, from the least noticeable to com 
plete idiocy. The more severe forms of mental impairment are met with in 
congenital cases, and especially when cerebral agenesia, porencephaly and 
teratologioal defects are associated. The psychical reduction is less pro- 
minent the greater the age at which the symptoms commence, and, as a rule, 
the intelligence is far greater than the severity of symptoms (cranial enlarge- 
ment, paresis, etc.) might lead one to expect. Cerebration is usually 
slow and the disposition placid, and periods of somnolence are of common 
occurrence. 

The effect of long-continued ventricular distension in many cases is to 
cause degeneration of the p5rramidal system, and, according to its degree, the 
latter entails bilateral spastic paralysis with contracture. The first signs of 
the onset of this event are exaggeration of the deep reflexes, and the change 
in type of the plantar reflexes from the flexor to the extensor response. The 
lower extremities are affected earlier and to a greater extent than are the 
upper, and at one period of the disease a case may present the picture of 
cerebral paraplegic rigidity comparable with that of Little’s disease. The 
upper extremities are affected later. The paresis of the limbs is almost 
always symmetrical and equal upon the two sides, Sensibility is generally 
normal. 

Vision is interfered with in a considerable proportion of the cases. The 
enlargement of the infundibular portion of the third ventricle, by pressure 
upon the inner borders of the converging optic tracts, may cause bitemporal 
hemianopia with atrophy of the nasal portions of both optic disks, this condi- 
tion subsequently progressing to complete blindness and complete optic 
atrophy. More often the increased intracranial pressure causes atrophy 
of the optic tracts and secondary atrophy of the optic disks. 

In other oases, optic atrophy is the result of papilloedema. In late child- 
hood and in adult life papilloedema is the rule, and optic atrophy seems always 
to be consecutive to this. Strabismus is commonly present in congenital 
oases, and it is most frequently convergent. Nystagmus is met with in the 
subjects of hydrocephalus who are blind from optic atrophy, and it is of 
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frequent occurrence in long-standing cases in which spastic paresis is well- 
marked. 

Headache is often complained of, and especially during the early days 
of illness in acquired cases, but this symptom never dominates the clinical 
picture in children, and is never so severe and persistent as that arising from 
the presence of an intracranial growth. Cerebral vomiting is of compara- 
tively rare occurrence. 

When one considers the profound anatomical alterations which take place 
in the advanced stages of the disease, the occurrence in some cases of unusual 
symptoms indicative of interference with the functions of the cerebellum, 
brain stem and cranial nerves is easily explicable. Unilateral or bilateral 
ataxy, vertigo, deafness, anosmia and paralysis of cranial nerves, are the 
most important of such unusual symptoms. 

The signs of failure of the nervous system as a whole usher in the fatal 
result in severe cases. For some days or perhaps weeks before death, hebe- 
tude may become profound ; spastic paresis gives place to flaccid paralysis 
with muscular wasting, the deep reflexes disappear, and the sphincter mechan- 
ism loses its control and subsequently its tone. 

Hydrocephalus which commences in late childhood or in adult life presents 
an aspect widely diflerent from that just described. At these periods of lif^ 
the bones of the skull are Arm and resistant, and the sutures resist for a long 
time before yielding to the increased intracranial pressure. The general 
symptoms are acute, and the course of the disease is often rapid to a fatal 
termination. There is usually no enlargement of the head to aid the diag- 
nosis, and the symptoms — headache, vomiting and papilloedema — resemble 
those of a non-localisable intracranial growth. 

The headache is severe and usually paroxysmal, and it may be so intense 
as to cause sudden death, while, not infrequently, the suflerer loses all control 
during the paroxysms. Speaking generally, the headache is of much greater 
severity in adult hydrocephalus than in intracranial growth. Similarly, 
vomiting is apt to be more severe and persistent than that associated with 
cerebral growth. In many of the cases, a fatal result occurs before enlarge- 
ment of the head, and before cerebral degeneration has produced further 
signs of spastic paresis than an increase of the deep reflexes, foot clonus and 
the change of the plantar reflexes to the extensor type. General convulsions 
ind attacks of coma are not rare. 

Diagnosis. — Where enlargement of the head is manifest the diagnosis 
of the disease presents no difficulties. The large head of rickets is easily 
distinguishable from hydrocephalus by its diflerent conformation, by the 
association of the other signs of rickets, by the absence of nervous symptoms, 
by its non-progressive nature, and by the results of anti-rachitic treatment. 
The distinction between the primary and the secondary forma of hydro- 
cephalus in children should present no difficulty, if a correct history of the 
early symptoms can be obtained. The initial manifestations in the primary 
form are slight, and cannot be confused with those of meningitis or of sinus 
thrombosis. Intracranial growths which cause early and marked hydro- 
cephalus are situated in some part of the brain-stem from the third ventricle 
to the medulla, and growth in such a position must of necessity produce such 
early pathognomonic localising signs as to leave no excuse for erroneous 
diagnosis, save imperfect observation. 
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In adults the absence of cranial enlargement in most of the cases make, 
it impossible to separate the malady with certainty from intracranial growths 
It must be borne in mind, however, that headache, vomiting and papill- 
oedema of rapid progress are not necessarily signs of intracranial growth, 
but may be the symptoms of primary hydrocephalus. 

Prognosis. — This depends upon the cause of the hydrocephalus, upon 
the degree of severity of the symptoms, and upon whether it is progressive 
or not. In all severe and progressive cases the prognosis is hopeless, and 
the same is true of hydrocephalus secondary to inoperable neoplasm. In 
some of the slighter cases, both of the congenital and of the acquired form, 
the process becomes arrested, and the patient may attain to adult life with 
the possession of all his faculties. In cases in which the disease becomes 
stationary, the prognosis as regards mental capacity and the continuance of 
recurring convulsion has to be considered. If the mental capacity at the 
time of arrest is fair, it is not likely to deteriorate further, unless epilepsy is 
established. When mental reduction is marked at the time of arrest, a 
great degree of improvement cannot be reasonably expected. 

Treatment. — While some cases of hydrocephalus cease to progress, and 
the symptoms disappear permanently under medical treatment, a like result 
has occurred in cases in which no treatment has been applied. 

The importance of syphilis in the aetiology of hydrocephalus suggests the 
employment of anti-syphilitic treatment. 

The results of surgical interference for the relief of pressure and to attempt 
the re-establishment of a way out for the cerebro-spinal fluid have been, up 
to the present, so unfavourable, that many writers and authorities consider 
such measures unjustifiable. It must bo borne in mind, however, that in 
severe and progressive cases one is dealing with a necessarily fatal malady, 
and a few encouraging results have been published, which appear to justify 
further investigation. Paracentesis of the ventricle is both useless and 
dangerous, for when relief follows the operation it is only temporary, and 
where cerebral tension is very high an immediately fatal result may super- 
vene. liepeated lumbar puncture is advisable in the earlier days ; but this 
is only possible in cases in which the theca is in free communication with 
the ventricular space. 


ENCEPHALITIS 

Acute inflammation of the brain occurs under widely diHerent clinical 
associations. It may occur as a primary disease or as a compUcation of 
known infective processes, affecting the system locally, generally, or as an 
associated event in diseases of the meninges. As a primary condition it is 
met with in the form of lethargic encephalitis. It is the constant result 
of trauma to the skull, if this be sufficiently severe. It is found as the result 
of infection of the brain with pyogenic organisms, cither from local sources 
in the neighbourhood of the brain (septic bone disease), or from pyeemia, 
and may be then either suppurative (brain abscess) or non-suppurative. In- 
fections by many of the specific fevers may cause it, and especially measles 
and scarlet fever. Acute encephalitis may occur in rare cases as the sole 
manifestation of cerebral syphilis. In all forms of meningitis there is some 
degree of extension of the inflammation into the brain tissue, and this 
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assumes an important degtee in tuberculous meningitis, and sometimes in 
epidemic meningitis. The symptoms Common tn all forms of encephalitis 
ate the general symptoms of severe intracranial disease — headache, som- 
nolenee* coma, irritability, convulsions, delirium and vomiting; and, in 
addition, local symptoms of irritation and paralysis, which are determined 
by the position and extent of the lesions. 

1. SUPPURATIVE ENCEPHALITIS 

Synonym. — Intracranial abscesB. 

^ffitiolOgy .-^Suppuration within the brain substance is never primary, 
but the residt of extension of infection from neighbouring tissues or by the 
blood stream from foci of infection in distant organs. In rare cases, the 
focus of original infection is undiscoverable. 

The following are the important causal factors : 

1. Trauma . — In the case of penetrating wounds the missile may be 
the source of the infection. Lacerated wound with fracture may allow of 
infection from the surface or from the middle ear, nose or pharynx. In 
these cases, meningitis often occurs in addition to abscess. Though not 
traumatic in a strict sense, any local lesion of the brain may become a locus 
reSistentias minoris for the settling down of suppurative organisms derived 
from the blood stream, and in this way abscess has followed upon vascular 
lesions and the lesions of primary encephalitis. 

2. Extension from infected regions in the immediate vicinity. The im- 

portant cause of infection is any form of infective disease in the bones or 
soft tissues of the skull, calvarium and surrounding regions. Caries of the 
petrous bone from middle ear disease is the most common cause, while 
septic conditions of the nasal cavities and their accessory sinuses, or of any 
of the bones of the skull, suppuration of the scalp, orbital cellulitis and 
carbuncle of the neck are other causes. The exact manner of advent of 
the infection into the brain substance may differ in different cases. It may 
be by a septic thrombosis of a vein communicating between the infected 
region and the brain, or by extension along lymphatics similarly communi- 
cating, or by direct extension, as when the temporal lobe becomes adherent 
to the tegmen tympaiii, or it may be trans-meningeal by the direct trans- 
ference of organisms across the meningeal space, without general meningitis 
occurring. That this latter mode of infection is a common one is suggested 
by the facts, that when the primary disease affects the upper jsiirf ace of the 
petrous bone, the abscess is in the temporal lobe, and when the posterior 
aspect of the temporal bone is affected the abscess is in the cerebellum ; and, 
most importantly, in all these cases of abscess from extension, the cerebro- 
spinal fluid shows the presence of polymorphonuclear leucocytes, thus 
showing that the meninges have been infected, although no symptoms of 
meningitis arise. ' 

3. Pymmic states . — Abscess of the brain does not often occur in sympto- 
matic pyaemia. It may occur in infective endocarditis, and then multiple 
abscesses may be found. Sometimes in this condition multiple small spots 
of encephalitis, containing many polymorphonuclear cells but not definite 
abscesses, are met with. Much more commonly, abscess results from a single 
septic embolus from chronic pulmonary infection, such as bronchiectasis, 
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empyetriB and lung abscess. In rare cases metastatic abscess may arise from 
bone disease, liver abscess and in the course of specific fevers. The micro- 
organisms responsible for the infection are usually streptococcus, pneumo^ 
coccus and staphylococcus, and often the infection is mixed. B. coli is 
sometimes found, and in rare cases atreptothrix and oidium albicans. 

Pathology.— The abscesses which result from local disease of the skull 
bones and surrounding tissues may be extradural, subdural or encephalic : 
in the first two cases they are invariably situated in the immediate vicinity 
of the antecedent seat of infection. The extradural abscess may reach a 
Very considerable size and may burst externally, or into the meninges or 
into a blood sinus. The subdural abscess is confined in meningeal adhesions 
between the dura mater and pia mater. The contiguous surface of the brain 
is generally softened and has often disappeared, the abscess cavity extending 
deeply into the brain substance. This variety rarely has any capsule on the 
cerebral aide. Encephalic abscess commences generally in the siibsulcine 
white matter of the temporal lobe, and lateral lobe of the cerebellum. In 
one-half of all cases the abscess is in the temporal lobe, and in one-third in 
the lateral lobe of the cerebellum. The remainder are divided between the 
parietal lobe, the pons Varolii and the frontal lobe, in order of diminishing 
frequency. The size of the abscess varies up to that of a hen’s egg. A 
recently formed abscess is irregular in shape with ill-defined limits, but in 
about 7 days it shov^ a definite capsule which may rapidly become of con- 
siderable thickness. The interior of the abscess cavity is usually of a greyish- 
green colour, and the pus is greenish and often fetid. The surrounding 
brain tissue is always oedematous and often softened. Rupture occurs in 
about ono-aixt-h of all cases that are not afforded operative interference, and 
the rupture takes place most commonly into the ventricle and less frequently 
into the arachnoid space. 

Symptoms. — An encephalic abscess has its origin in inflammation, and 
constitutes, when developed, a foreign body within the skull. Death may 
result from the effects of continually increasing intracranial pressure and 
wide interference with cerebral function, or from spread of tlie infection from 
the abscess. The symptoms maybe grouped in four classes — (1) those of 
local suppuration; ^2) those due to increased intracranial pressure; (3) 
localising signs dependent upon the position of the abscess ; and (4) those of 
terminal extension of the infective process. 

In extradural and subdural cases, the symptoms are generally acute and 
the course is rapid ; the signs of pressure ate severe, whilst localising signs 
are rare and a state of latency is not observed. In the majority of encephalic 
abscesses, on the contrary, the signs of initial suppuration are slight and are 
apt to be swamped by the symptoms of the preceding disease, otitis media, 
empyema, infective endocarditis, etc., and tor this reason may bo easily 
overlooked. A latent period in which symptoms are insignificant or com- 
pletely absent may follow, and last for weeks or months. In the end, the 
latent period is broken, either by an acute outburst of symptoms, the resnlt 
of extending infection, or the si^s of progressive intracranial tumour arise. 

The general symptoms which are likely to appear when a brain abscess 
ia developing or emerging from a latent condition are pyrexia, which may 
be associated with rigor, headache, vomiting, irritability, vertigo, drowsiness 
deepening intd coma, slowing of tlie pulse, respiratorv and cardiac irTCgii* 
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larity, convulaions rarely, and papillcndeina as a late sign. In addition, there 
is a lencocytosis of the polymorphonuclear variety in the blood, and a small 
number of polymorphonuclear leucocytes in the cerebro-spinal fluid in those 
cases arising by extension from disease of the cranial bones, but not in meta- 
static abscesses. The general symptoms vary much in their intensity and 
in the individual incidence of each of them, and in metastatic abscesses they 
may be almost absent, the local signs alone giving the indication that a 
cerebral lesion is present. Headache is rarely absent, and may be intense 
with spreading abscess. Vomiting is also an almost constant sign. Drowsi- 
ness is one of the most valuable of all the indications when any cause for the 
occurrence of cerebral abscess is present. Slowing of the pulse is also an 
important indication of a rising intracranial pressure. Papilloedema occurs 
late, and is often not present in acute abscesses at the time when diagnosis 
is all-important from a surgical point of view. It rarely occurs until an 
abscess has been present for a week, and is generally of low grade. With 
half-latent chronic abscesses, and with metastatic abscesses which attain a 
large size, it may be intense. 

Local signs . — Generally speaking, the more recent and acute the abscess 
is the less definite are the local signs. In more chronic abscess, and in meta- 
static abscess, the local signs are usually more distinct. When there is a 
local cause for the abscess this constitutes an important localising sign, 
since abscess forms almost always in the immediate vicinity of site of infec- 
tion. Thus rhinogenic abscesses are situated in the frontal region, and otitic 
abscesses are almost invariably situated either in the temporal lobe or in the 
lateral lobe of the cerebellum of the same side as the ear disease. 

Metastatic brain abscesses may be situated anywhere, but they are more 
common in the region of distribution of the Sylvian artery, and in my experi- 
ence have been more common in the posterior part of this supply — that is, 
in the parietal and occipital lobes. Metastatic abscess is sometimes pre- 
ceded by definite indications of the embolism which gives rise to the abscess, 
such as local convulsion, local transient weakness or loss of consciousness, 
and such an event may precede the signs of abscess by many weeks. The 
local signs of lesion in the various regions of the brain are d(‘.scribcd in the 
section under that heading. Local diagnosis is often difficult owing to the 
condition of somnolence preventing the possibility of accurate examination. 
In these circumstances such slight signs as the absence of the abdominal 
reflex on one side, the presence of an extensor response in the plantar reflex 
of one side, or any aphasic signs, are important indications of temporal lesions ; 
and unilateral hypotonia and nystagmus and attitudes, of cerebellar lesions. 
The initial signs and symptoms of encephalic abscess may lessen and dis- 
appear, and the abscess is said to become latent. The latency may be com- 
plete, or it may be broken by occasional headaches and transitory symptoms 
indicative of intracranial mischief. Much more commonly the abscess grows, 
and death occurs invariably ill the absence of surgical interference, either from 
increasing intracranial pressure or from the rupture of the abscess, either 
into the ventricle, or on to the surface, with the production of general 
meningitis. 

Diagnosis. — In those cases where there is no local cause for the formation 
of an intracranial abscess by direct extension, and no distant cause known 
or discoverable for the formation of a metastatic abscess, diagnosis is difficult, 
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iiand the distinction of an abscess from a tumour can hardly be;, made with 
certainty. The presence of p3rrexia and of a polymorphonuclear leucocytosis 
in the blood may suggest the diagnosis in some cases. Where, however, 
the common antecedent causes of abscess exist in the form of ear disease,^ 
etc., or suppurative chronic lung disease, the diagnosis is relatively simple. 
For example, the advent of local or general intracranial signs in a case of 
chronic bronchiectasis from the first leaves no alternative diagnosis. When 
ear disease or local septic conditions of the region of the skull are present, 
local and general intracranial signs are due either to meningitis, abscess, 
sinus thrombosis, osteomyelitis of the base of the skull, or rarely to acute 
otitis. 

Meningitis can be at once distinguished not only on account of the more 
irritative and rapidly oncoming symptoms, which differ somewhat from those 
of abscess, such as head retraction and rigidity of the neck, Kernig’s sign, 
delirium and tremors, but by the lumbar puncture which gives the turbid 
cerebro-spinal fluid, containing polymorphonuclear cells and organisms in 
quantity. It must not be lost sight of that an abscess at any stage of its 
formation may be complicated by the development of general suppurative 
meningitis. Sinus thrombosis is usually accompanied by much oscillation 
of temperature, and by repeated rigors and oedema, and tenderness in the 
region of the emissary veins of the blocked sinus may be present. The 
diagnosis of the latter condition is not of vital importance, and its considera- 
tion should cause no delay in summoning the aid of the surgeon. The pre- 
sence of any symptoms of intracranial disturbance, where tympanic septic 
disease exists, calls for immediate surgical interference, and the surgeon, 
after cleaning out the diseased tympanum, completes the diagnosis by 
examining the lateral sinus, both the temporal lobes and the lateral cerebellar 
hemisphere, and proceeds to those measures which the results of his explora- 
tion indicate. Acute otitis media may give rise to severe intracranial symp- 
toms like those of meningitis, convulsions even occurring which may subside 
dramatically after perforation of the tympanic membrane, but it must be 
remembered that the chronic and not the acute forma of otitis give rise to 
septic extension to the brain. Osteomyelitis of the base of the skull extends 
from chronic bone disease in the region of the ear or nose. There is much 
pain in the base of the skull, and sometimes many cranial nerves are impli- 
cated at their foramina of exit. Skiagraphy will indicate the loss of bony 
structure- The malady is a chronic one, and usually ends in a terminal 
meningitis. 

Prognosis. — Cerebral abscesses with very thick walls and inspissated or 
oven calcified contents have been found post mortem, many years after the 
presumed time of formation of the abscess. Spontaneous evacuation of an 
abscess through the diseased ear, or through a sinus in the area of the local 
disease causing the abscess, has been followed by recovery. It is probable 
that no abscess becomes permanently quiescent after it has given rise to 
severe symptoms. The prognosis in cases of cerebral abscess, therefore, is 
that a fatal result will occur, unless successful surgical interference is possible. 
If the abscess is reached and drained, recovery often occurs rapidly, but this 
is never certain, for extensive perifocal softening, meningitis and sinus throm- 
bosis may occur. Moreover, a general suppurative encephalitis may extend, 
in spite of draining the abscess. 
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Treatn^^t. — The most rigorous prophylaxis should be employed that 
all patients suffering from septic nasal and ear diseases, and infective disease 
of the scalp and cranial bones, shall not pass out of observation until such 
disease is beyond all doubt cured. The only treatment for developed abscess 
is exploration and drainage. The liability to the occurrence of septic menin- 
gitis may perhaps be lessened by the administration of hexamine. The usual 
measures for the relief of pain should be employed. 

2. LETHARGIC ENCEPHALITIS (see p. 1676) 

MENINGITIS 

Definition. — The inflammatory processes to which we apply the name of 
meningitis are infective in origin, and usually have their seat in the lepto- 
meninges — the pia -arachnoid. A true inflammatory lesion of the dura 
mater, that is, pachymeningitis, is much less common, and is usually a 
localised process due to the direct spread of infection from adjacent bone. 

Acute leptomeningitis, on the other hand, is usually generalised, and 
even when it arises from a local focus of infection it spreads rapidly through- 
out the subarachnoid space, this spread being facilitated by the cerebro- 
spinal fluid and also by the negligible bactericidal potency of this fluid. 
Further, the inflammation not only produces its characteristic chaifges 
in the pia-arachnoid, but also greatly changes the composition of the cerebro- 
spinal fluid. These changes may be said to reflect with considerable accuracy 
the nature and cause of the meningitis, and thus it is that the examination 
of this fluid has so great a diagnostic value. Acute leptomeningitis may be a 
primary infection, or may be secondary to some infective lesion elsewhere 
in the body. 

Pachymeningitis may be cranial or spinal, and is usually secondary to 
either syphilis, tuberculous disease of bone, or middle-ear suppuration. 
The condition formerly known as “ pachymeningitis interna haemorrhagica ” 
is now regarded as traumatic and not inflammatory in origin, and is described 
under the heading of chronic subdural hsematoma (cf. p. 1593). 

The fine infiltration of the pia-arachnoid by the cells of secondary 
carcinoma, of glioma, or sarcoma has been spoken of as a meningitis, but 
although such an infiltration may give rise to symptoms resembling those 
of a true meningitis, the term is not strictly accurate, though it is well to 
bear in mind that this form of new growth does occur and give a picture of 
meningeal irritation. 

Examination op Cbhebro-spinal Fluid 

The normal cerebro-spinal fluid is clear and colourless. As obtained by 
lumbar puncture, it is founcf to be under a pressure of from 60 to 150 mms. 
of water and to contain from 0 to 6 cells (lymphocytes) per c.cm. Its chemical 
composition is as follows : 

Protein (mainly 

albumin) . . O-Ol per cent. (10 to 20 mgrms. per 100 c.c.) 

Glucose 0'05 to 0-08 „ (50 to 80 mgrms. per 100 c.c.) 

Chlorides 0*72 to 0-75 „ (725 to 750 mgrms. per 100 c.c.) 
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The lumbar puncture is made in the hrst interspinous space above a line 
joining the highest points of the iUac crests, which is the space between the 
third and fourth lumbar spines, or it may be made with equal rectitude in 
the space between the second and third lumbar spines. The needle should be^ 
introduced exactly in the middle line and at right angles to the surface, close 
to the upper spinous process of the interval used. Normally the fluid escapes 
drop by drop. If it runs rapidly or spurts out, this is an index of the increase 
of the cerebro-spinal pressure. Such an increase is met with in all meningeal 
inflammation, congestion and hasmorrhage, and in increased intracranial 
pressure. But it is also produced by coughing or straining, and its accurate 
measurement by a manometer is now part of the routine examination of the 
fluid. 

Queckenstedt^s 'phenomenon. — If, with a manometer in attachment to a 
lumbar puncture needle, the jugular veins be compressed, an immediate rise 
in cerebro-Bpinal fluid pressure in the normal person will be noted, the pressure 
rising as high as 300 or 400 mms. of fluid. It falls as rapidly when com- 
pression is released. If there be a block in the spinal subarachnoid space, or 
in the exits from the ventricular system, there will be no rise (complete 
block), or a slight rise with a delayed fall (incomplete block). Again, if 
the removal of a few c.cms. (4 to 8) of cerebro-spinal fluid is followed by a 
persistent fall in pressure of about 50 per cent., there is probably a block 
in the spinal subarachnoid space. These two tests afford valuable in- 
formation in cases of suspected “ obstructive hydrocephalus, or of spinal 
block from tumour, or other local disease. 

Increase of Protein Content . — This is of high importance, and occurs 
in all conditions of meningitis, and especially when the thecal space is ob- 
structed by tumour, pressure from without or meningeal adhesions. In 
pathological conditions the protein content may reach 0-8 per cent, or more. 
A high protein content sometimes associated with xanthochromia, in the 
absence of cellular elements, is highly characteristic of thecal obstruction and 
is known as “ Froin’s syndrome.” Lethargic encephahtis does not give any 
increase of protein. 

Xanthochromia is a yellow colour of the cerebro-spinal fluid, and it is 
met with when the cerebro-spinal space is obstructed by tumours of the cord or 
meninges, or by external pressure, and in some forms of polyneuritis and 
meningitis. The yellow colour may result from an extravasation of blood 
either into the arachnoid or into the central nervous system. 

Spontaneous coagulation of the fluid is met with in some cases of menin- 
gitis, when there is spinal obstruction, and in some varieties of acute 
polyneuritis. 

Blood may occur from every condition of htemorrhage, injury and en- 
cephalitis, and sometimes in meningitis. Blood that has been long shed 
into the cerebro-spinal fluid tends to become brownish and later yellowish. 
*Leucoc 5 rtosis is indicative of menin g itis and often occurs in encephalitis, 
and in the neurotropic virus infections and in mumps. A lymphocytosis is 
characteristic of tuberculous and syphilitic meningitis, poliomyelitis, lethargic 
encephalitis, sinus thrombosis and mumps. A polymorphonuclear cytosis 
occurs in meningococcal meningitis and all the suppurative forms of menin- 
gitis. In tuberculous meningitis there is often a mixed cytosis at flrst, in 
which the polymorphonuclear cells may form 60 per cent, of the total. In 



1558 


DISEASES OF THE NEHVOUS. SYSTEM 

poliomyelitis, the lymphocytosis disappears after the end of a week. In 
lethargic encephalitis there is frequently no lymphocytosis. 

Pus may be present in quantity in all the septic forms of meningitis, 
and especially in pneumococcal and epidemic meningitis. 

Decrease in Glucose Content. — All conditions of meningitis cause decrease 
in the glucose. 

Alteration of Chloride Content. — ^Diminution in chlorides is highly char- 
acteristic of tuberculous meningitis, and a reduction below 0-65 per cent, 
is pathognomonic of that condition. Increase in chlorides occurs in uraemia 
and other conditions of salt retention. ^ 

Dangers Colloidal Gold Reaction. — ^In neurosyphilis and in some cases of 
disseminated sclerosis, the globulin fraction of the total protein of the 
cerebro-spinal fluid increases and may almost equal the albumin fraction. 
The high globulin content gives the fluid a power of precipitating colloids 
from suspension. The estimation of this power in the case of colloidal 
gold is the basis of Lange’s test. To ten dilutions of cerebro-spinal fluid 
(from 1 in 10 to 1 in 10,000) constant amounts of colloidal gold are added, 
and the mixtures allowed to stand for 24 hours. The form of the precipita- 
tion curves has a differentiating value. Thus in general paralysis the first 
six dilutions are precipitated (paretic curve), in tabes dorsalis, the third and 
fourth dilutions show the maximal precipitation (luetic curve) ; in menin- 
gitis, the sixth to eighth dilutions are precipitated (meningitic curve). In 
disseminated sclerosis the combination of negative Wassermann reactions 
in blood and fluid and a paretic curve in the fluid is frequently found. 

The nature of the orgauismal content is determined (1) by the direct 
examination of films made from the centrifugalised fluid, (2) by cultures from 
the fluid, and (3) by the inoculation of animals from the fluid. 


Name. Obqanism. 


Tuberculous meningitis 


Pneumococcal meningitis . 

Meningococcal meningitis . 
Sporadic or posterior- 
basal. 

Epidemic or “ Spotted 
Fever.” 


Pyogenic meningitis 


Syphilitic meningitis . 

Other forms 
Rheumatic meningitis 
Serous meningitis 
Tiaumatio meningitis. 


Tubercle bacillus. 


Piicumococcua. 


StilTs diplococcus. 

Weicliselbaum’s diplococcus. 

Staphylococcus.' 

Streptococcus. 

B.'^influenzae. 

Gonococcus. 

Streptothrix. 

SpiruchcBla pallida. 

B. typhosus, \ 

B enteriiidis,) 

Diplococcus rheumalicus. 


Cebeijiio-spinal Fluid. 

f Clear or turbid. Lym- 
phocytes, cither alone or 
in greater numbers than 
polymorphs. Tubercle 
bacilli Chlorides 
diminished. 

Turbid. Polymorpho-nu- 
clear leucocytes. Pneu- 
mococci. 

^ Clear or turbid. 

Polymorpho-nucloar leuco- 
cytes. 

Intracellular diplococci. 

Turbid. Polymorpho- 
nuclear lcucoc3rteB. Or- 
ganisms. 

' Clear. Lymphocytes only. 

. Wassermann reaction -I- . 

Turbid, Polymorphs. 

Clear. Few cells. Sterile. 
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Tho Wassetmann reaction in the flaid is positive in all conditions of recent 
syphilitic disease impinging upon the meninges, and always in general par- 
alysis. Though often positive in tabes, it may be found negative. Lumbar 
puncture is dangerous in cases of long-standing increased intracranial pressure, 
and if performed in such cases a minimum of fluid should be withdrawn. 
It may in some cases cause severe headache of long duration. It may be 
difficult or impossible to perform when there is bone disease of the lumbar 
vertebrae. 

The most useful classification of the varieties of meningitis is according 
to the nature of the micro-organism producing the inflammation. 


1. TUBERCULOUS MENINGITIS 

This disease results from the general invasion of the cerebro-spinal lepto- 
meiiinges by the tubercle bacillus, and this organism invariably arrives 
in the meninges by the blood stream from some previously existing focus 
of tuberculous infection within the system, and most commonly from caseous 
tracheo-bronchial glands and tuberculous bone disease. Occurring at all 
ages, it is the form by far the most frequently met with in the second and third 
years of life. The characteristic features of the cerebro-spinal fluid are, that 
it is usually under considerable pressure, it is clear or only slightly turbid, 
has no visible deposit before centrifugalisation, but it often forms a fine 
flocculent clot. It contains an excess of albumin. The normal sugar is 
generally absent. There is a pleocytosis with a high proportion of lympho- 
cytes, 70 to 80 per cent, being of this nature, and the rest being polymorpho- 
nuclears. Careful examination will almost always reveal the presence of the 
tubercle bacillus, 

^Etiology. — The inheritance of a lowered resistance to the invasion of the 
tubercle bacillus is an important factor, especially when such a tendency 
exists in both parents. The sexes are equally afiected. Tuberculous 
meningitis is rare during the first year of life, and especially during the 
first 6 months of life, when posterior basal meningitis is most common. 
Its greatest incidence is during the second and third years. It is common 
throughout childhood and early adult life, after which it becomes increasingly 
rare. The primary focus from which the organisms are spread to the meninges 
is most commonly a tuberculous mesenteric or bronchial gland. 

Sometimes the source of infection is tuberculous disease of the lungs, of 
the abdomen, of the ear, of the joints, or of bone. Operations upon the sites 
of tuberculous disease may directly cause the dissemination of the tubercle 
bacilli, and especially surgical procedures upon tuberculous intracranial 
tumours, upon spinal caries, and upon tuberculous disease of bones and joints. 
The acute specific fevers, and especially measles, are sometimes the exciting 
causes of the disease. Injury to the head sometimes determines the attack. 

Pathology. — In tuberculous meningitis three kinds of lesions of tho 
meninges may be met with — (1) grey tubercles unassociated with inflam- 
matory deposit; (2) tuberculous meningitis characterised by the presence of 
j^uberculouB granulations associated with a fibrinous and purulent exudation — 
the superficial tissue of the nervous system underlying the meninges is in 
this case always" involved; (3) tuberculous tumours of any size up to that 
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of a pigeon’s egg. It is not uncommon to find sucli a tumour to be the focus 
of widely spread meningitis. The three kinds of lesions may coexist in the 
same case. 

The flattening of the convolutions and the dry sticky feel of the surface 
of the brain are highly characteristic. The disease affects the pia-arachnoid 
and its processes, the small vessels entering the surface of the brain and the 
superficial tissues of the latter. Occasionally a few tubercles are found 
upon the inner surface of the dura mater. Generally the convexity of the 
brain escapes, or is little affected. In the intercrural space, around the optic 
chiasma, covering the tips of the temporal lobes, along the commencement of 
the Sylvian fissures and around the brain stem, there is an inflammatory 
exudation of tough consistency and of a pale yellowish-green colour. Spread- 
ing from the edge of this in decreasing numbers, grey tubercles are seen in the 
pia-arachnoid, particularly along the Sylvian fissures. They may be found 
wherever the pia-arachnoid extends (the convexity, as a rule, excepted), but 
except at the base of the brain they are not, as a rule, accompanied by the 
characteristic tough exudation. 

The brain as a whole is soft, and local softening of the walls of the ventricles, 
of the velum interpositum, and of the fornix is often present. This softening 
is caused by spreading of the tuberculous process from the pia-arachnoid 
to the small vessels of the surface of the brain, on the walls of which tubercles 
develop, sometimes in such numbers that a small entering vessel, when 
observed under low magnification, after the brain tissue has been removed 
by careful washing, may resemble a bunch of grapes, each grape being a 
tuberculous nodule. Thrombosis is a common event in the vessels so in- 
volved, and softening follows. Some degree of thrombosis in the superior 
longitudinal sinus and in the veins of Galen is commonly present. It is 
probably owing to the softening of the nervous tissues that occlusion of the 
foramina by which the cerebro-spinal fluid leaves the ventricles does not often 
take place, and that, therefore, a condition of hydrocephalus does not occur 
in this form of meningitis. The cranial nerve palsies which arc so frequently 
met with in this disease are the result of implication by adhesions and local 
interference with the blood supply of the nerves at the base of the brain, by 
the newly formed adhesive tissue. In the majority of cases the membranes 
of the spinal cord are affected, and the most common situation of the tubercles 
is upon the inner surface of the theca, and in the pia covering the lumbar 
enlargement. 

Symptoms. — The onset is usually gradual, with signs of vague and slight 
illness. In children, general apathy and neglect of amusements and play, 
headache, loss of appetite, dullneBS, fretfulness, restlessness at night with 
grinding of the teeth during sleep, headache, vomiting and pyrexia are common 
symptoms. In older subjects, lassitude, depression, mental alteration, 
perversity and hysterical^ manifestations are common. Constipation is 
usually present, and the breath has a peculiar fetor. The facial expression 
is one of illness and frowning discomfort, and there is disinclination to talk. 
Young children may be speechless for days together. As a rule, in this stage 
of the disease young children complain of nothing, and delirium is rare ; 
but as age advances, delirium increases in frequency, and headache, usually 
frontal is increasingly complained of. These slight and vague symptoms 
may last from a few days to several weeks, and constitute what has been called 



TITBERCULOUS MENINGITIS 1561 

1* 

the prodromal stage of the malady. An early disappearance of the knee 
and ankle jerks, and the occurrence of retention or urine arc often early signs 
and should be looked for in suspected cases. In those cases which are said to 
being acutely, careful inquiry will generally reveal that some symptoms such 
as the above have preceded the acute onset. The further development of the 
disease is marked by the appearance of a lethargy, which soon deepens into a 
stupor, from which it is difficult or impossible to arouse the patient. Vomit- 
ing is of frequent occurrence, and headache may be severe. The child lies 
upon its side in the “ cramped ” position, resenting any disturbance. The 
expression becomes vacant, with wide-open eyes and dilated pupils, as if 
fixed upon some distant object. There is often some retraction of the angles 
of the mouth, and there is frequently a bright malar flush. In the later 
stages the limbs are generally extended and rigid. Stiffness of the neck is 
the rule, and head retraction may occur, but this is never so marked as in 
posterior basal meningitis. The abdomen is always markedly retracted 
and a tache cerebrale is often conspicuous. A single sharp cry, apparently 
causeless, called the hydrocephalic cry, and which is common in all forms of 
meningitis and also in other infantile intracranial affections, is sometimes 
heard. 

Ocular phenomena make their appearance towards the end of the first 
week of the developed disease. All varieties of varying and persistent strabis- 
mus and ptosis are met with, paralysis of the external rectus being the most 
common. Kolling movements and independent movements of the eyeballs 
may occur. None of these signs is constantly present. The pupils may be 
contracted at first, and may show varying inequality, but in the later stages 
they are dilated. Papillaedema is often present towards the end of the 
second week, if the patient survives so long. It is of moderate intensity, 
the height of the swelling rarely exceeding two dioptres. Choroidal tubercles 
sometimes occur. 

Convulsions are common in every stage of the disease in children, but rare 
in adult cases. They may be the first symptom of the onset, but are more 
often met with in the later stages of the disease. They may be local or 
general. Repeated rhythmic movements are frequent, and are specially 
noticeable in connection with the mouth, where sucking and champing move- 
ments and grinding of the teeth are common. Rhythmic movements of the 
limbs may also occur. Coarse tremor upon movement of the limbs is the 
rule, and spasmodic twitching of the muscles is frequent. In rare cases, 
movements exactly like those of chorea occur. Kernig’s sign is usually 
present. 

The temperature is usually raised one or two degrees, but it presents no 
characteristic features, some cases being apyrexial throughout. Irregularity 
of the pulse is the rule, and is of considerable diagnostic importance. ' Rapid 
in the early stages, it tends to become unduly slow in the stage of coma, and 
again rapid as death nears. Cheyne-Stokes breathing and grouped breathing 
are common. Constipation is usually a marked and persistent feature. 

Course. — The course of tuberculous meningitis is progressive to an 
invariably fatal termination in from a few days to 3 weeks after the appear- 
ance of definite symptoms, and no case of recovery is known to me in which 
the diagnosis has been unquestionably proved by the recovery of the tubercle 
bacillus from the cerebio-spinal fluid. 
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Diagnosis. — The early symptoms of .the disease may give rise to difficulty 
in diagnosis, but the latter is relatively simjile when the disease is advanced. 
The diseases liable to be confused with tuberculous meningitis at its com- 
mencement are gastro-intestinal catarrh, the exanthemata — especially enteric 
fever — and pneumonia. It must be borne in mind that in children convulsion, 
strabismus, head retraction and stiffness of the neck, with pyrexia, may be 
symptomatic of many maladies apart from meningitis, especially of apical 
pneumonia. In enteric fever the temperature is higher and the headache 
more severe, and irritabihty and resentment of interference are not present ; 
the decubitus is usually dorsal. Widal’s test is of importance in this con- 
nection. When distinctive signs of intracranial disease have appeared the 
diagnosis has to be made from other forms of meningitis, sinus thrombosis, 
tumour, abscess and middle-ear disease. Careful examination of the retina 
and of the tympanic membranes is then necessary. In all cases the diagnosis 
must be made certain by the examination of the cerebro-spinal fluid, which 
will be found to contain lymphocytes in excess and tubercle bacilli. These 
organisms are sometimes difficult to isolate from the fluid, but their presence 
can be readily demonstrated by injecting the fluid into the subcutaneous 
tissue of guinea-pigs, when the characteristic lesion of tubercle results. It 
must be remembered that in some cases the polymorjihonu clear leucocytes 
may be in excess, but these cases are at once distinguished from other forms 
of meningitis by the presence of numerous lymphocytes, by the absence of 
the meningococcus and of the other germs producing suppuration, and by the 
presence of the tubercle bacillus. Pirquet’s skin reaction is often absent in 
tuberculous meningitis. 

Treatment. — From the unvarying fatal issue of the malady, treatment 
can only be directed towards the relief of symptoms. Temporary improve- 
ment and relief of headache may be brought about by lumbar puncture, 
which may for this purpose be repeated several times. Bromides, chloral, 
aspirin and other analgesic drugs may be used to relieve the headache, check 
the convulsion and diminish the restlessness. Hoxamine in large doses, 
inunction of mercury and administration of tuberculin have been largely 
used, but without any success. General treatment must be that which will 
secure such comfort as is possible for the patient. Where swallowing is 
difficult nasal feeding should be adopted. 

2. PNEUMOCOCCAL MENINGITIS _ 

Pneumococcal infection of the meninges most commonly follows upon a 
similar infection elsewhere in the body, empyema and pneumococcal otitis 
being the commonest lesions, while pneumonia, abdominal infection, abscess 
and joint infection are less common. In one-third of the cases, however, the 
meningeal infection is primary. The characteristics of the cerebro-spinal 
fluid are that it is purulent and sometimes so thick that it will not flow through 
the needle. It is greenish-yellow in colour, contains a large amount of 
albumin, and multitudinous polymorphonuclear cells, among which the 
characteristic pneumococcus ia found. In fulminant rapidly fatal cases the 
fluid may be turbid from the presence of pneumococci alone, no reaction in 
the form of pleocytosis being present. 

i£tiology. — The disease may occur at any age. It is sometimes a terminal 



PYOGENIC MENINGITIS 


1563 


event of a pneumococcal infection elsewliere, and passes almost unnoticed, 
or is discovered only at the autopsy. Meningitis which follows operations 
upon the nose and disease of the nasal bones is usually of the pneumococcal 
variety. 

Pathology. — The surface of the brain and spinal cord is highly char- 
acteristic. Usually the whole surface of the vertex and of the base is 
covered with a thick, tenacious, greenish-yellow pus, which is contained in 
the meshes of the arachnoid, and between this and the dura. The ventricles 
often contain pus. A similar exudation is found upon the spinal cord, 
more especially upon the dorsal aspect, and in the cervical and lumbo-sacral 
regions. The major affection of the vertex of the brain is the peculiarity 
of this disease, and only in the rarest cases is the base alone affected. The 
exudation is characterised by the greater amount of fibrin than in other 
forms of meningitis. 

Symptoms. — The symptoms are those which are common to all forms 
of meningitis. Some of the cases are indistinguishable symptomatically 
from cases of tuberculous meningitis. Others run a very rapid course and 
present few features other than headache, vomiting and pyrexia, with rapidly 
oncoming and quickly fatal coma. In others again, the meningeal symptoms 
are concealed in the terminal asthenia of a previously existing pneumococcal 
infection elsewhere, such as empyema, purulent pericarditis or peritonitis. 

Diagnosis. — This rests upon the presence of signs of meningitis or the 
existence of coma alone, together with a ccrebro-apinal fluid which is purulent 
from the presence of polymorphonuclear leucocytes, containing the pneu- 
mococcus. 

No case of recovery from this form of meningitis has hitherto been 
recorded. Lumbar puncture and intrathecal injections of anti-pneumococcal 
serum may be performed, but’ on account of the thick nature of the exudate, 
little relief must be expected from the former, while the latter cannot possibly 
avail except in primary cases. 


3. MENINGOCOCCAL MENINGITIS (see p. 36) 


4. PYOGENIC MENINGITIS 

Apart from meiiiugococcal and pneumococcal infections, suppurative 
meningitis may result from the invasion of the meninges by staphylococci, 
streptococci, gonococci, B. injluenzw, B. anthracis and streptothrix. 

Staphylococcal and streptococcal infections are by far the most common. 
They may result in young children from septic conditions of the umbilicus 
and from infections of the skin. Usually they are due to extension of an 
infection of adjacent structures to the meninges, and follow disease of cranial 
and spinal bones, especially caries of the middle ear, erysipelas and other 
infections of the scalp, wounds of the meninges, especially bullet wounds, 
rupture of intracranial abscess, and they may occur in the course of a general 
septiceemia. 

Pathology. — The pathology of these conditions does not materially 
differ from that of pneumococcal meningitis. In all cases the exudation 
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ia puTuieni, and in the meningitis due to B. anlhracis it is of a red colour, 
due to concomitant blood effusion. The cerebro>Bpinal fluid contains large 
numbers of polymorphonuclear leuooc 3 rtes, together with the micro-organism 
responsible for each variety. Suppurative meningitis resulting from bone 
disease and from wounds of the meninges may be localised by the formation 
of meningeal adhesions, and an intrameningeal abscess may result. Such 
an abscess situated upon the upper surface of the temporal bone is not an 
uncommon result of caries of the middle ear. 

The clinical aspect is that common to all forms of acute meningitis, high 
pyrexia, rigors and delirium being conspicuous. The course is rapid to an 
almost invariably fatal termination. In the localised form where drainage 
can be ensured and extension of the infection prevented, recovery should 
take place. Several cases of recovery from gonococcal meningitis have been 
reported. Influenzal meningitis ia invariably fatal. 

Diagnosis. — This depends upon the presence of the clinical signs of 
meningitis and of a cerebro-spinal fluid containing polymorphonuclear 
leucocytes in large quantities, and upon the recognition in this fluid of the 
several micro-organisms responsible, by microscopic and cultivation methods. 
The recognition of B. injiuemoB requires that cultures should be made upon 
some blood medium, for otherwise the organism may be easily overlooked 
and the fluid reported as sterile. Further, the presence of some well-known 
cause for suppurative meningitis, such as ear disease, staphylococcal infection, 
etc., suggests the diagnosis. 

Acute otitis media may give rise to symptoms closely resembling those of 
meningitis, such as headache, pyrexia, vomiting, head retraction and delirium. 
In such cases examination of the ear, which should be made a routine in 
all cases where meningitis is suspected, will reveal tympanic distension, the 
relief of which is followed by a speedy disappearance of the symptoms. 
In this connection it must be borne in mind that meningitis and intracranial 
abscess never follow directly upon acute otitis, but they are the sequelee of 
chronic otitis, which has resulted in caries of the temporal bone. When 
evidences of caries of the middle car are present in a case presenting cerebral 
symptoms, distinction has to be made between meningitis and abscess of 
the brain or cerebellum. Here the presence of localising symptoms, either 
temporal or cerebellar, and the presence of papillcndema and any tendency 
to a temporary abatement of the symptoms point to the existence of an 
abscess, and further lumbar puncture will in all but the rarest cases settle 
tlie point. In cases of abscess in which cells and organisms are found in 
the cerebro-spinal fluid, these exist in small numbers only, as compared 
with the copious cells and organisms present in the fluid of suppurative 
meningitis. 

Treatment. — In cases of meningitis secondary to temporal caries, the 
source of infection should be at once cleared out by surgical procedure. 
Repeated lumbar puncture Wy relieve symptoms, and iniection of an anti- 
serum to the organism present may be tried, Vaccines may also be 
used. 

The treatment and prognosis of all the foregoing forms of meningitis, 
except tuberculous meningitis, have undergone a great change since the 
introduction of sulpbanilamide and its derivations. The mode of employ- 
ment df these drugs is dealt with on p. 49 (cerebro-spinal fever). 
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5. BENIGN ASEPTIC MENINGITIS 

Synonyms. — Epidemic Serous Meningitis ; Benign Lymphocytic 

Meningitis. 

.Etiology. — This is unknown. No organisms have been found in the 
cerebro -spinal fluid. The malady so named appears of wide distribution. 

Pathology. — Since recovery is the rule, nothing much is known of this, 
but lymphocytic infiltration of the lepto-meninges has been found in one 
fatal case. 

Symptoms. — Children are mostly affected, but no age appears exempt. 
The onset is abrupt, with headache, sickness and fever. The typical signs 
of meningeal irritation are present, neck and spine rigidity, Kernig’s sign, 
irritability and restlessness and sometimes delirium. Somnolence is unusual. 
In young children convulsions may occur. The fever mounts to 102 or 103 
and fluctuates. It may disappear in 2 or 3 days, or persist for 3 weeks. 
Lumbar puncture yields a cerebro spinal fluid under pressure, usually clear 
but sometimes opalescent. The cell count ranges from 50 to 1500 per c.mm. 
After the first two or three days these cells are almost whoUy lymphocytes. 
The sugar and chloride contents remain at normal height, thus differing 
from the findings in other forms of acute lepto-meningitis, and resembling 
the findings in acute poliomyelitis. 

Diagnosis. — This depends upon the cerebro-spinal fluid findings and 
upon the benign course of the illncBS. For a few days differentiation from 
poliomyelitis may be impossible. 

Prognosis. — Kecovery is the rule. 

Treatment. — ^Repeated lumbar puncture reduces the intracranial tension. 
Beyond this, only general nursing care is needed. 

0. SYPHILITIC MENINGITIS 

Miningitis due to infection by the Spirochcota pallida is one of the charac- 
teristic lesions met with in practically all cases of syphilitic disease of the 
central nervous system, and plays its part in the production of the symptom 
complexes of these maladies, from acute cerebral syphilis and acute myelitis 
to general paralysis and locomotor ataxy. It may occur at any period after 
infection, but one-half of the cases occur during the first four years. In a few 
cases the symptoms have been noticed coincidently with the syphilitic roseola. 

Pathology. — The morbid process consists essentially in an infiltration 
of the meninges with lymphocytes and plasma cells, spreading from the 
perivascular lymphatics where the spirochsetes multiply freely, and it may 
lead to scarring and opacity of the membranes, with consequent strangling of 
the nerves and vessels and occlusion of the arachnoid space, or to massive 
gummatous formation in the mininges. It is essentially a chronic form of 
meningitis though it may result in the production of acute symptoms. 
A marked feature is that the meningeal changes may be found actively 
progressive in one spot, and equally regressive in another. The disease 
may be local or diffuse, and it may attack the dura (pachymeningitis) and 
involve the overl 3 ring bone, or it may spread from the pia-arachnoid into 
the sublying nervous tissue (meningo-enoephalitis). 

The cerebro-spinal fluid is characteristic. It is usually under increased 
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pressure, is clear and colourless, and contains lymphocytes and no other cell 
forms. The number of the lymphocytes present is in direct proportion to 
the activity of the meningeal syphifis. The spirochoBte has rarely been 
found in the fluid, yet inoculation of apes with the fluid has proved 
successful. 

Symptoms. — Apart from those conditions of nervous syphilis in which 
meningitis is associated with arterial disease, the formation of massive 
gummata and neuronic degeneration, syphilitic meningitis may be described 
as giving rise clinically to the following conditions : 

1. Headache. 

2. Hiydrocephalm . — In those acute cases of cerebral syphilis characterised 
by rapidly oncoming headache, vomiting and papillcedema, mental reduction 
and somnolence without localising symptoms, and which respond readily 
to treatment, it seems certain that ventnciiJar distension, consequent upon 
adhesive meningitis and ependymitis, is responsible. A more slowly oncoming 
ventricular occlusion may give rise to symptoms which cannot be distinguislied 
from those caused by a non-localisablc intracranial tumour. Syphilitic 
meningeal occlusion may give rise to typical hydrocephalus, and a consider- 
able proportion of the cases of infantile hydrocephalus are of this nature and 
are due to congenital syphilis. A few cases are recorded in which chronic 
hydrocephalus of this nature has occurred in adult life. 

3. Infantile syphilitic meningitis . — This is a chronic malady wjiich 
commences insidiously during the first few months of life, with signs of 
general nervous deterioration. The appearance of the brain is very char- 
acteristic. The membrane over the vertex is opaque and thickened and 
adherent to the cortex. The gyri are shrunken, the sulci wide and the surface 
of the brain lias in parts the appearance of wash-leather. T)ie child does 
not get on, and takes an ever -decreasing notice of its surroundings. Power 
of movement lessens, the limbs become rigid and the clinical aspect comes 
to resemble exactly that of a severe cerebral diplegia. Convulsions are of 
frequent occurrence. The diagnosis is not difficult, for the signs of meningitis 
are obvious and those of congenital syphilis may be present. There is an 
excess of lymphocytes in the cerebro-spinal fluid, both in which and in the 
blood there is a positive Waasermann reaction. The prognosis in any case 
where the symptoms have become marked is most unfavourable. 

4. Adult syphilitic meningitis, with a symptom-complex closely resembling 
that of tuberculous meningitis, has been reported on many occasions. In 
some of the cases the onset coincided with the appearance of the syphilitic 
roseola. The diagnosis depends upon the presence of signs of active syphilis, 
upon the cerebro-spinal lymphocytosis and upon the existence of a positive 
Wassermann reaction. The prognosis under appropriate treatment is good. 

5. Faialysis of cranial nerves . — This common and often isolated symptom 
of nervous syphilis may result from sclerosing basal meningitis or from the 
presence of a gumma in the'eourse of the nerve. Several of the nerves may 
be involved together in one patch of meningitis. Any of the cranial nerves 
may be affected from the olfactory to the hypoglossal, but the third or oculo- 
motor nerve is by far the most frequently attacked. 

Treatment. — The treatment of the above conditions is that appropriate 
for nervous syphilis in general (p. 1636). The combined administration 
of mercury by inunction and of arsenic compounds by intravenous injection 



VIRUS DISEASES OF THE NERVOUS SYSTEM 1567 


gives tlie best results. Iodide of potassium is not nearly so useful as when 
massive gummata are present, and, moreover, it seems to increase the 
scarring process. Its use should be avoided until the patient has been under 
the influence of mercury for some time. 

7. OTHER FORMS OF MENINGITIS 

Meningitis due to the typhoid bacillus is a rare malady. It may occur 
iis a primary disease, but is usually a complication in the course of enteric 
fever. It is to be remembered that while many cases of enteric fever present 
cerebral symptoms, in very few can meningitis be proved to exist. The 
meningeal exudation, generally serous, is sometimes purulent. The ccrebro- 
Bjhnal fluid contains lymphocytes, and Eberth^s bacillus is present. The 
symptoms resemble those of acute meningitis in general. The diagnosis 
depends upon the presence of enteric fever, of Widal’s reaction and the 
dLscovery of Eberth’s bacillus in the cerebro-spinal fluid. The malady is 
generally fatal, but a considei'able number of recoveries have occurred, 
especially in children. In rare cases symptoms of meningitis occur in the 
course of rheumatic infection, and Poyiiton and Paine have brought forward 
evidence that such symptoms are the result of infection of the meninges 
with the Diphcoccus rheumaticus. 'J'he term “ serous meningitis ” is applied 
to those cases of meningitis in which the cerebro-spinal fluid is clear and 
sterile. In such cases recovery is the rule, and the symptoms are not rarely 
rapidly relieved by lumbar puncture. The term ‘‘ meningism ” is used for 
a group of cases which present symptoms of meningitis and in which no 
pathological change can be found either in the cerebro-spinal fluid, or, if 
death occur, in the meninges or cerebral tissue. It is met with in children 
in association with acute febrile diseases, and is presumably due to the toxin 
present. Recovery is usually rapid and complete. 


VIRUS DISEASES OF THE NERVOUS SYSTEM 

Certain viruses have a selective affinity for the nervous system and are 
therefore spoken of as “ neurotropic.” They act upon the nerve cell, and to 
a less degree upon glia cells, but not upon the white matter. They are capable 
of multiplication and of exerting their pathogenic action only within the 
nerve cell, where their life and activity are short-lived. Thus, the infections 
to which they give rise are known as self-limited. 

The essential lesion resulting from their presence is an acute necrosis of 
the nerve cell, leading to the death and destruction or to the damage of the 
cell. A secondary glial and vascular reaction ensues as a result of which 
lymphocytes pass into the cerebro-spinal fluid from the perivascular spaces in 
the affected regions of the nervous system. 

Such virus infections are primary infections of the nerve cell and not 
invasions of the central nervous system secondary to general infection. The 
portal of entry in all cases, except that of rabies, is probably the nasopharynx 
by the mechanism of “ droplet infection.” The virus is carried thence via the 
olfactory filaments into the olfactory bulbs and tracts. Gaining direct access 
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to the brain in this way it seems certain that the virus is thereupon trans- 
ported within the system through axis cylinders. This at least appears to 
be^the mechanism in the most closely studied of the virus infections of the 
nervous system, acute poliomyelitis. 

The so-called post-infective encephalitis that may follow the acute exanthe- 
mata is not a true virus infection of the nervous system, since the lesion is a 
demyelination and not an attack upon the nerve cell. This form of encephal- 
itis, therefore, is probably to be regarded as an intoxication of the nervous 
system associated with a systemic virus infection. 

F. M. R. Walsue. 


ACUTE ANTERIOR POLIOMYELITIS 

Synonyms. — Infantile Paralysis ; Heine-Medin Disease. 

Definition. — An infection of the nervous system by a neurotropic virus 
which acts primarily upon the nerve cell, the interstitial tissues of the nervous 
system and the leptomeninges being secondarily involved. Contrary to 
what was formerly believed, there is no initial phase of general systemic 
infection ; from the outset, poliomyelitis is a disease of the nerve cell. The 
virus is an obligatory intracellular parasite, and has a special affinity for 
the ventral horn cells of the spinal cord, within which it multiplies during 
its brief period of activity. 

iEtiology. — A constant feature of the disease is its incidence in young 
children. They appear to be immune during the first year of life, sus- 
ceptibility being greatest in the second, third and fourth years, and there- 
after declining. Cases during adolescence and early adult life are not un- 
common, but the disease is rare after middle life. It is possible that a very 
large proportion of the community has at some time been infected by 
poliomyelitis, only a very small proportion (less than 1 per cent.) having 
developed symptoms of infection. From 50 to 80 per cent, of the adult 
population possess serum containing protective antibodies, and this fact is 
taken as presumptive (though not certain) evidence of previous infection. 
That such clinically latent infection is possible may be seen from the occur- 
rence of the many “ abortive ” cases of poliomyelitis in all epidemic outbreaks. 
The disease is much more prevalent during the hotter months of the summer, 
usually the months of August and September in the Northern hemisphere, 
and the months of March and April in the Southern. It is spread by human 
carriage by infected persons in the initial stage of their illness, and probably 
also by healthy carriers. The nasopharyngeal secretions are infective 
during the first ten days of the illness, and spread probably takes place 
by what is known as “ droplet infection.” It has been said that case-to- 
case infection does not occur, but the long-continued case-incidence in 
certain small, enclosed comifiunities strongly suggests that, however difficult 
it may be to trace, such infection does in fact occur, and must be allowed 
for in dealing with outbreaks of the disease. There is some evidence that 
milk may also act as a channel of conveyance of the virus. 

The Path op Infection. — It is exceptional for the virus to be found in 
the blood or cerebro-spinal fluid, and it is not by either of these channels that 
it reaches the central nervous system. The portal of entry into the body is 
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the nasopharynx, whence the virus enters the free ends of the olfactory 
nerve filaments, and travels by the axis cylinders directly into the olfactory 
bulb, and thence into the brain. The subsequent passage of the virus to the 
ventral nerve cells is believed to be entirely axonal. 

It is believed that all the symptoms of the declared disease, from the 
first onset to the appearance of paralysis, are due to the eifects of the virus 
acting upon nerve cells in its passage from the site of entry into the brain, 
until it reaches its site of election in the ventral horn cells of the lumbar 
region of the cord. 

Pathology. — The virus of poliomyelitis is an obligatory intracellular 
parasite, and its action takes place entirely within the nerve cell. The 
changes seen in the nervous system vary with the virulence of the infection. 
In very severe infections the nerve cells undergo acute necrosis. If the 
experimentally infected animal be destroyed at this initial stage no lesions 
other than these cell changes are found, and the rapidly ensuing cellular 
exudation and meningeal infiltration seen in fatal human cases are not 
present. But the necrosis of nerve cells in the surviving patient is naturally 
shortly followed by phagocytic processes, and amoeboid (microglial) cells 
and polymorphonuclear leucocytes rapidly invade the affected areas and 
clear away the dead nerve cells. It is essential to bear in mind, however, 
that these processes are secondary and not, as used to be thought, the primary 
and essential lesion of poliomyelitis. In less severe infections, less acute 
forms of nerve cell changes are seen, and with these the cellular exudation 
is almost wholly of amoeboid microglia cells. These phagocytic cells fill the 
perivascular spaces in the affected parts of the cord. Together with leucocj^es, 
these cells finally overflow into the cerebro-spinal fluid. They appear here even 
before the development of paralysis ; and it is this early indication of meningeal 
infiltration that led to the view formerly held that a meningitis preceded the 
involvement of the nervous System. In the affected regions of the grey matter 
of the ventral horns, some cells always remain unaffected by the virus. 

Lesions in the viscera have been described : namely, hyperplasia of the 
lymphoid tissue and splenic enlargement — but these are not constant, and 
their presence at the final stage of the malady is of uncertain significance. 
They are no longer held to indicate the occurrence of systemic infection in 
poliomyelitis. 

Cerebrospinal fluid . — The fluid is clear, colourless, or faintly yellow, and 
under high pressure, and the titre of chlorides and sugar is normal. The 
protein content is increased. There is usually a pleocytosis from a moderate 
to a very large number of cells, which disappears rapidly with convalescence 
and is usually gone in a fortnight. It is usually described as polymorpho- 
nuclear at first and rapidly becoming lymphocytic, but in our experience this 
is certainly not the rule. We have seen the fluid normal throughout in 
indubitable cases ; we have seen a pure lymphocytosis throughout and 
from the preparalytic stage ; and we have seen high polymorph pleocytosis, 
both early and late, and also with a relapse on the tenth day. The nature 
and number of the cells seem not to afford any prognostic indications. 

Blood . — In the early stages of the malady, there is a constant and very 
marked polymorpho -nuclear pleocytosis, which may reach as high as 30,000, 
with lymphocytic leucopenia. TMs leucocytosis disappears when the fever 
abates. 

50 
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Symptoms. — It has been the practice to divide the clinical course of 
poliomyelitis into an initial stage of general infection ; a second stage of 
meningeal involvement ; and a final stage of paralysis from invasion of the 
nervous tissues. Cases in which recovery ensued after a brief febrile illness 
and without paralytic manifestations were spoken of as “ abortive,” it being 
supposed that the infection had died out before the virus had invaded the 
spinal cord. This classification, based as it was upon an erroneous pathology, 
may now be abandoned in favour of a division into preparalytic and paralytic 
stages ; it being understood that in both stages, and therefore also in abor- 
tive cases, the virus has in fact invaded the nervous system before any 
symptoms whatever have appeared, and that even the symptoms of the 
preparalytic stage are almost certainly the expression of the action of the 
virus upon the nervous system. In short, there is no clinical stage of polio- 
myelitis in which the virus has not already gained access to nerve cells, and 
begun to exert its pathogenic effects. The failure of serum therapy in the 
past is probably to be explained by this fact. 

The preparalytic stage . — This may last from 1 to 4 or 5 days. It is 
almost invariably febrile, the temperature rising to 103 or 104 degrees. 
The pyrexia lasts for from 1 to 3 days and then declines, sometimes finally, 
sometimes recurring for a day or two as paralysis develops. 

To those who have studied the disease in the course of a large epidemic 
there can be no doubt that the clinical picture of the opening phase is patho- 
gnomonic, and clearly to be distinguished from that of other febrile illnesses 
of childhood. Draper has given a very vivid account of this stage, from 
which the following statement is taken. The child is commonly flushed 
and miserable, and may be drowsy, but it presents a typical appearance of 
mingled apprehension and restlessness, and may be very irritable. In 
severe infections the child breathes rapidly, appears pre-occupied and in a 
state of tenseness. An ataxic tremor and involuntary muscular jerkings 
may be present. Extreme fearfulness, and confused and alarming dreams 
are common. The child is hypersensitive to even the hghtest touch and 
resents being moved. Vomiting, probably of central origin, may also be 
present. Headache, pain in the neck and back, stiffness of the spine and 
pain in the back on active or passive flexion, diminution of tendon jerks, 
and some diffuse weakness all appear in sequence, and finally paralysis 
suddenly appears in one or more groups of muscles. On the hypothesis 
that the sequence of symptoms in poliomyelitis from the opening of the 
clinical picture until the appearance of paralysis accurately represents the 
passage of the virus through the nervous system from olfactory bulb to 
ventral horn cell, Faber has drawn up the following table of symptoms. 

Progress of Virus. Characteristic Symptoms. 

[Fever, drowsiness, alternating with rcstless- 
Olfactory bulb to hypothala- J ness, sweating, general hyperassthesia, ap- 
mus and brain stem. 1 prehension, fear, irritability, heightened 

I sensibility to pain, headache and vomiting. 
/'Localised pains and tenderness, disturbances 
Posterior columns of cord. I of pain sensibility, pain on flexion of spine, 
Posterior root ganglia. i Kernig’s sign, transiently increased tendon 
{ jerks. Temperature may fall now. 
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Progress of Virus. 

Anterior Lorn cells. 

No further spread : 
Infection dies out. 


Characteristic Symptoms. 

/Twitchings, tremor, unsteady movements. 
\ Flaccid paralysis, loss of tendon jerks. 
/Diminution of extent of paralysis, disappear- 
\ ance of pain and tenderness. 


It would probably be premature to say that every stage in this progress 
of the virus has been finally and conclusively proved, but it is of course qmte 
reasonable to take the view that all the initial symptoms of poliomyelitis 
are capable of being produced by an infection wholly confined to the nervous 
system ; in other words, the assumption that there is an initial stage of 
general infection is superfluous, and without supporting evidence. 

The paralytic stage . — It was formerly the practice to differentiate a 
number of types of poliomyelitis according to the localisation of the paralytic 
symptoms. Thus there were cerebral, cerebellar, brain-stem, spinal and 
ncuritic types. As Weston Hurst has pointed out, it is impossible to produce 
in the experimental monkey, no matter what the site of inoculation of the 
virus, any but a spinal type of paralysis, and it is extremely doubtful if in 
the human disease there are any other than brain-stem and spinal cases. 
The remaining cases are probably due to some other cause than the virus of 
poliomyelitis, and they will not be considered here. 

1. Spinal Fokm. — In young children, the paralysis is often not apparent 
until the second or third clay of the illness. In older children and in adults, 
the paralysis is usually present within 24 hours of the onset. The paralysis 
is always of the flaccid variety, with loss of the deep reflexes in the region 
of the paralysis, and subsequent atrophy of the muscles if it is lasting ; it 
develops very rapidly in most of the cases, and seems to have its full limit 
of distribution at the moment of its appearance, which facts correspond 
exactly with the experimental pathology. In some cases, however, the 
paralysis spreads rapidly from its original site, either in ascending or, more 
rarely, in descending fashion. The ascending cases are very liable to be 
terminated with fatal bulbar involvement. In rare cases, relapse occurs, and 
the paralysis, after remaining stationary for several days, may spread 
suddenly to other regions. This event, which is due to a recrudescence of the 
infection, has also been observed in experimental poliomyelitis. It is often 
stated that relapsing cases are usually fatal, but in a very considera-blc 
experience of such cases we have never seen a fatal issue, which on theoretical 
grounds should be highly improbable, on account of the rapid development 
of immunity after infection. 

The paralysis is generally much more widely spread at the onset than it 
is destined to be permanently. At first all four limbs may bo completely 
helpless, and later there may be complete recovery in all but one limb* 
The widely spread temporary paralysis is due to a recoverable affection of 
the nerve cells, whereas the permanent palsy is the result of an actual destruc- 
tion of the cells by a necrotic lesion. The paralysis may affect any muscles 
of the body, but those of the legs are by far the most commonly involved, 
while those supplied by the nuclei of the brain stem are never permanently 
paralysed. The trunk muscles may be affected alone, giving rise to spinal 
deformity, usually of a scoliotic or kypho-scoliotic type. Thus, poliomyelitis 
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comes to be one of the very common causes of spinal curvature in the young. 
The narrowing down of the initial paralysis begins to show itself after the 
end of the first week, and any muscle which will recover useful power will 
have done so before the end of the third month. The paralysed muscles 
undergo atrophy, which is more rapid and complete in those cases in which 
there will be no subsequent recovery ; they give the reaction of degeneration. 
They are fiaccid from the first, and in the course of time tend to develop a 
variable degree of contracture, and yet it is common to see a limb which 
remains permanently flail-like. Any muscle which shows a response to 
faradism 3 weeks after the onset will completely recover. When a limb 
is paralysed, there is usually a considerable degree of vasomotor paralysis, 
and there may be subsequent retardation of growth. Considerable deformities 
of the body and limbs may arise as the result of the loss of support, which 
results from the paralysis, from the action of unopposed muscles, and from 
the contractures. Such deformity may involve actual dislocation of joints, 
as in the shoulder joint, whore the deltoid is paralysed and the pectorals 
escape. 

The local lesion of the spinal cord is by no means confined to the grey 
matter, and may involve the contiguous white matter of the lateral column 
sufficiently to give rise to signs of lesion of the pyramidal tract, and in rare 
cases of lesion of other neighbouring tracts, such as the spino-thalamic tract 
with a result in a Brown -Sdquard's syndrome of pyramidal deficiency^ upon 
the same side and loss of pain and temperature sense on the opposite side 
below the lesion. Paralysis of the cervical sympathetic is not rare when 
the lower part of the cervical enlargement is involved, with the usual signs 
of a small pupil and low-lying lid on the affected side. It is, however, gener- 
ally a transient event. 

Disturbances of sensibility of an objective kind are rare, and are almost 
always transient, and amount to blunting of pain and temperature sensibility, 
from involvement of the spino-thalamic tracts which are continuous to the 
ventral horns. Subjective disturbances are common, and consist of severe 
local pains in the limbs, back and neck. Tenderness of the muscles, and 
pain on moving the joints are sometimes very prominent, and may persist 
tor many weeks. The dominance of the clinical picture by persistent pains 
in the periphery constitutes the so-called “ neuritic *' form of poliomyelitis. 
Sphincter paralysis is quite common in the early stages in cases in which 
the lumbo-sacral enlargement is affected, but it is always rapidly transient. 

The reflexes, both superficial and deep, are at first lost in the affected 
region, and indeed are generally absent throughout the body in the early 
stages of a severe case, from the general effect of the virus upon the nerve 
elements. In the later stages they return, or remain permanently absent, 
according as the muscles recover or not. Any sign of a returning reflex, either 
deep or superficial, in the early days of the illness is a most useful prognostic 
indication that the musclfis concerned with the reflex will entirely recover. 

2. The Beain-stem Form. — In this type, the incidence of the lesions 
is upon the grey matter of the brain stem from the medulla to the repon 
of the red nucleus. The general symptoms of the onset are as in the spinal 
form. Ill place of the paralysis of trunk and limbs there is bulbar, facial, 
trigeminal or ocular paralysis, according to the situation of the lesions. 
An extensive lesion of the medulla itself proves very rapidly fatal. Lesions of 
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the upper brain stem are more commonly survived, and the resulting clinical 
pictures are, in order of frequency of occurrence, facial paralysis, spastic 
tremulousnesB from involvement of the upper part of the brain stem, and 
lastly ocular paralysis with nystagmus. 

Course.-— Most commonly within a few days of the onset of the paralysis 
a very considerable remission occurs, and the paralysis becomes much 
narrowed down in its limits ; thus, with an initial paralysis of all four limbs 
and trunk, the limbs recovered rapidly, leaving a permanent partial paralysis 
of the trunk, and in a case where both legs were paralysed, the one recovered 
power within the first week, leaving the other permanently crippled. Some- 
times, however, there is no rapid improvement or narrowing of the region 
of paralysis whatever. 

The paralysis remaining after the rapid improvement is final, and 
admits of such improvement only as may occur from the recovery of a few 
cells which have escaped destruction upon the confines of the inflammatory 
lesions, and such recovery is very slow and never reaches more than a slight 
degree. A certain slow improvement in those paralysed nniscles which 
retain some voluntary power is often observable, and is referable to hyper- 
trophy of function in those elements which remain and to the acquisition of 
the aptitude which necessity produces. On the other hand, children afflicted 
with this disease during the period of active growth will often show what 
seems to be a progressive diminution of power in the weak muscles, and 
which is, in reality, a relative failure of these muscles under the strain of 
the increasing weight and length of the body and limbs. 

Death is uncommon at any stage in the spinal form of poliomyelitis 
except during epidemics, when severe general symptoms are followed by 
widely spread paralysis, involving all the respiratory muscles, and in these 
cases it takes place on the first day of appearance of the paralysis. Weakness 
of the respiratory muscles and especially total intercostal palsy is not infre- 
quently an indirect cause of death, even at long periods after the onset, if 
bronchitis or broncho-pneumonia occur. 

Diagnosis. — During the stage of general pyrexial symptoms and before 
the paralytic manifestations appear, a definite diagnosis can hardly be made ; 
but it may be suggested by the time of year, by the prevalence of an epidemic, 
and by the combination of a polymorpho-nuclear leuoocytosis in the blood 
with a lyinphocytoais in the cerebro-spinal fluid. When the paralysis first 
sets in, the diagnosis has to be made from acute rheumatism, in which the 
painful joints may cause an appearance of severe paralysis. In the same 
way, syphilitic pseudo-paralysis (acute syphilitic epiphysitis) may be diagnosed 
from poliomyelitis. From acute polyneuritis and Landry’s paralysis, both 
of which maladies may have a pyrexial onset with similar general symptoms, 
poliomyelitis can generally be distinguished by the sudden onset of the 
paralysis and by the absence of any spreading tendency, and probably by 
the lymphocytosis in the cerebro-spinal fluid, and later on by the permanent 
atrophic paralysis. In the rare spreading types of poliomyelitis, the latter 
two points alone serve to make the diagnosis. 

From almost all of the local lesions of the spinal cord, membranes and 
roots, whether these are of rapid onset, as for example hsematomyelia and 
acute myelitis, or of slow onset, such as tumour, inflammation and pressure, 
poliomyelitis is at once distinguished by the absence of the conspicuous 
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sensory loss and sphincter trouble which accompany the former diseases. 
In the final stage of permanent muscular paralysis and atrophy, deformities 
and contractures, poliomyelitis presents little difficulty of diagnosis, but it 
should be borne in mind how frequently deformities of the trunk and especially 
lateral curvature of the spine have their origin in slight attacks of this malady 
where the lesions are confined to the dorsal region. 

Poliomyelitis may simulate meningitis so closely as to be hardly dis- 
tinguishable. The skin in the former malady may be suggestively flushed 
and pink. A sterile cerebro -spinal fluid with no micro-organisms and with 
a mixed lymphocytic and degenerating polymorph pleocytosis and with the\ 
chlorides and sugar content normal can hardly be from any other case than 
one of poliomyelitis. 

' Prognosis. — It is rare for complete recovery to occur in any case of 
spinal poliomyelitis in which paralysis has once set in. Though recovery 
may be nearly complete, yet there seems always to be some region in which 
permanent muscular atrophy persists, and in cases which otherwise clear 
up, this is frequently in the spinal muscles, giving rise to a lateral curvature. 
From this condition of nearly complete recovery to one in which there is 
not the slightest recovery from the initial paralysis, there is every gradation. 
The prognosis is not influenced by the severity or otherwise of the general 
symptoms, for the paralysis may be slight where the general symptoms arc 
severe, and vice versa. Incomplete paralysis or the presence of reflex 
action, either superficial or deep, in any region at the end of the first week 
after the paralysis has set in, is a sure indication that useful recovery will 
occur in that region. Those regions which remain completely paralysed 
for several weeks after the onset are certain to remain permanently disabled. 
The prognosis as to the eventual usefulness of disabled limbs, or as to eventual 
power of walking, depends upon a consideration of the muscles which are 
permanently paralysed, as to whether they are essential muscles or not, 
and whether they can be assisted or supplanted by any mechanical apparatus 
which is light enough for the weak limbs to carry. 

Second attacks of poliomyelitis are exceedingly rare, but two such cases 
have been recorded by Eshner and by Sanz. The occurrence of progressive 
muscular atrophy in subjects who have in early life been afflicted with polio- 
myelitis is not very rare, and it is usual for the progressive atrophy to com- 
mence in the region originally affected by the poliomyelitis. Potts has 
recorded a series of 28 such cases, and several others are to be found among 
the records of the National Hospital. 

Treatment. — In the acute stage, the patient should be kept at rest upon 
a soft bed and fed upon a diet suitable to the febrile condition. Since the 
malady is an infectious, specific fever, and since the virus is Icnown to exist 
upon the nasal, buccal and respiratory mucous membranes, and is presumably 
spread therefrom, bed and utensil isolation is necessary, with sterilisation of 
any contamination from the mucous membranes and mild daily disinfection 
of the mouth and nose. Salicylates, especially in the form of aspirin, will 
relieve the pain and fever, and seem to be decidedly beneficial. If pain be 
very severe there is no contra-indication to the use of morphine. If the 
respiratory muscles are seriously involved, belladonna or atropine is of great 
service both in stimulating the respiratory mechanism and in checking 
accumulation of bronchial secretions. 
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In cases in whicli the respiratory musculature is involved and in which 
a fatal issue may for this reason ensue, apparatus has been devised to effect 
an artificial respiration in the hope that the paralysis may recede and the 
respiratory musculature resume its function. It is particularly during 
epidemic outbreaks that such cases arc seen, the paralysis progressively 
ascending from the lower limbs, or spreading by “ jumps at short intervals. 
There are two main types of apparatus, the Drinker respirator and its deriva- 
tives which consists of a closed compartment in which the patient lies recum- 
bent, his head protruding through a rubber collar. A motor then produces 
alternating air pressures which passively move the chest. Another type, the 
Bragg-Paull respirator, consists of a rubber apparatus strapped round the 
chest which, again by the use of a motor, by alternate inflation and emptying, 
moves the chest. There may be a few cases in which a really good result can 
be achieved, namely, a useful measure of general muscular recovery ensues 
and the patient can take up a more or less active life. More numerous, 
however, are those in which although sufficient active thoracic movement to 
sustain life returns, the patient remains bedridden for hfe. Cases are on 
record also in which survival depends upon permanent retention in a Drinker 
respirator. It is probable, therefore, that such machines will find their greatest 
field of usefulness in other maladies than poliomyelitis, such, for example, as 
carbon monoxide poisoning and other essentially temporary causes of respira- 
tory weakness. A modification of the Drinker machine is now provided in 
most hospitals throughout the country. 

It has recently been claimed by Contat in Switzerland that heavy dosage 
with potassium chlorate during the pre-paralytic stage of the illness averts the 
development of paral 5 »'sis. It is known that the virus of poliomyelitis is highly 
sensitive to oxidising agents. The patient is given nasal instillations of 2 per 
cent, solution of the substance, 5 drops four times daily. By mouth the dose 
ranges from 5 grains in the 24 hours in an infant to a total daily dosage of 
from 60 to 80 grains in an adult. This total is spread over frequent small 
doses during the 24-hour period. The administration is begun as early as 
possible and continued during the febrile period (2 to 3 days), and progressively 
diminished to cease on the fifth or sixth day. It is said that no albumin, red 
cells or casts are found in the urine during this medication. Contat also 
employed potassium chlorate as a prophylactic in contacts. 

Serum therapy , — Since Netter first initiated this method of treatment 
some twenty-five years ago, the administration of the serum of individuals 
who had recovered from a known attack of poliomyelitis (“ convalescent 
serum”) has been a widely used method of treatment. Convalescent serum 
has been experimentally found to contain protective antibodies, and it has 
been thought that it may prevent the development of paralysis if administered 
during the preparalytic stage, and may limit the extent and severity of 
paralysis if given early in the paralytic stage. Recent re-assessment of the 
clinical evidence strongly suggests that these beliefs are illusory, and that 
serum therapy is unavailing at any stage of the malady. This result is 
indeed what the experimental evidence should have led us to expect. For 
Flexner found that the administration of convalescent serum to an inoculated 
monkey protected only if it were given at the same times as the dose of virus, 
or within 12 hours and before the appearance of symptoms. Administered 
after this moment, it was uniformly ineffective. But it is only after the 
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appearance of symptoms that it can be given in the human subject. Again, 
the theory adopted to rationalize serum therapy was that poliomyelitis 
was a general infection, with later involvement of the nervous system. 
Serum administered in the preparalytic stage was thought to prevent invasion 
of the nervous system. We know now that the nervous system has already 
been invaded before any symptoms whatever develop, and that this sup- 
posed prevention is from the nature of things quite impossible. Recent; 
controlled observations in New York, in which 50 per cent, of the patients 
in an extensive epidemic were given serum and the remaining cases denied \ 
it, have indicated that serum therapy has no influence upon the course of 
the individual case. 

Edeinschmidt, in his analysis of the 1938 epidemic in Cologne, adds 
fui^ther confirmation to this judgment. 

Rest and 'posture . — It is all-important to secure as complete physiological 
rest as is possible for the weak or paralysed muscles for some time after the 
onset. Even in the slightest oases, the patient should be kept in bed for at 
least 3 weeks, during which time attempts at volitional movements should be 
discouraged. The posture of the paralysed region should be such as to secure 
the relaxation of the paralysed muscles ; for if they are kept stretched by the 
action of opponent muscles which are not paralysed, recovery is greatly 
hindered. Appropriate postures can be secured by pillows, sandbags, splints 
and other devices. After a few weeks have elapsed, massage and* passive 
movements should be regularly employed and re-educational exercises com- 
menced, where there is sufficient power. Electrical treatment in any form 
is of very doubtful value. Re-education should be assisted by every 
appropriate mechanical device, but it must be carefully borne in mind 
that every mechanical apparatus which overweights the weak hmb places 
a millstone around the neck of recovery. The hghtest possible shoes 
should be worn, and if sphnts are indicated the excellent and almost 
weightless, moulded, celluloid splints should be employed, to the absolute 
exclusion of all heavier varieties. In the re-education of the legs for walking, 
a walking-machine on wheels is a necessity. Contractures and deformities, 
which hinder useful action, should be dealt with by passive movements, 
sphnting, tenotomies and other surgical procedures. 

There have recently been recorded several cases of acute bulbar poho- 
myehtis in children upon whom tonsillectomy and adenoidectomy had been 
performed during the course of a local outbreak of poliomyehtis. It appears 
that this operation opens a port of entry to the virus. The onset of the 
disease is at an interval of 10 to 20 days after operation, and the issue is 
commonly fatal. The performance of these operative procedures upon 
children is therefore strongly contra-indicated during outbreaks of polio- 
myelitis. 

« 

LETHARGIC ENCEPHALITIS 

Synonym. — Epidemic Encephalitis. 

Definition. — An acute febrile disease, occurring sporadically and 
epidemically, due to the infection of the nervous system, presumably from the 
nasal passages and by a purely axouic route, by a virus, which can be inocu- 
lated into the nervous system of monkeys, reproducing the disease. The 
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clinical aspect is that of a lasting, as opposed to an evanescent, infection, 
producing chiefly inflammatory reaction, and principally incident upon the 
upper parts of the nervous system, the cerebrum, basal ganglia and brain 
stem. Though very definite, it is remarkably polymorphic, and it is some- 
times mono-symptomatic, and its type has changed greatly during the passage 
of an epidemic. The absence of evidence forthcoming of case-to-case infection 
has necessitated the assumption that infection is transferred by carriers, or 
by those in the pro-symptomatic stage of infection only. 

History . — When we read of the influenza epidemic which swept over 
Europe in 1680 and which was accompanied by a malady so peculiar as to 
gain the title of “ schlafkrankhcit,** and afterwards of the epidemic described 
by Sydenham in 1676 as “ febris comatosa,” the " sleeping sickness ** of 
Tubingen in 1712 and Dubinins epidemic of the fatal “ electrical chorea ” in 
Northern Italy in 184.6, we cannot but agree with von Economo*s conclusion 
that these epidemics were epidemics of lethargic encephalitis. The subsequent 
epidemics of Mauthner’s ‘‘ Nona ” in Piedmont in 1891, and also Pfuhl-Leich- 
tenstern’s “ hesmorrhagic encephalitis ” in 1906 have been proved identical 
with lethargic encephalitis, both clinically and pathologically. The malady 
became pandemic from 1917, reaching a maximum in 1920, since when it 
has gradually declined and it is now comparatively rare, if indeed any true 
cases occur. We have, however, seen a good many end-results of cases which 
had their commencement from 1910 onwards, showing that in England this 
malady was increasingly present, though unrecognised. 

etiology. — ^During the period of its incidence, the disease occurred both 
sporadically and epidemically, with no centre of spread. It was more prev- 
alent in the cold season of the year. No age is exempt from the malady, 
and cases have occurred in the seventh decade of life, but it is rare in young 
children and seems to be moat incident in the first half of adult life. Infection 
presumably takes place, as in poliomyelitis, from human vectors alone, and 
by droplet infection. When once the virus has gained access to the nervous 
system by a peripheral axonic route, it is “ virus cn cage,” to use Economo’s 
term. It is imprisoned within the nervous system and cannot get out, but 
it may there survive for very long periods, giving rise to second and third 
attacks after apparent recovery, or to exacerbations of symptoms after long 
intervals of remission, or to insidious and progressive severe abrogation of 
nervous function long years in train of slight trivial and evanescent symptoms 
which marked the epoch of infection. Whether the infection thus pent up 
in the nervous system does on occasion manage to escape from the peripheral 
nerve terminals, as it does regularly into the saliva in the case of rabies and 
often into the skin in the case of herpes, and so get free, has not been deter- 
mined. 

The height of the epidemic incidence of lethargic encephalitis has many 
times coincided with a severe epidemic of influenza, but no further connection 
between the two conditions is known. Claimed at one time as an aberrant 
form of poliomyelitis infection, von Economo's disease has proved quite 
distinct, both in its age incidence, seasonal prevalence, morbid anatomy 
and symptomatology. Economo first succeeded in transferring the disease 
to the monkey by intracerebral inoculation in 1916, and Iioewe and Straus 
first proved that the infective agent was filtrable. 

Pathology. — The pressure and quantity of the cerebro-spinal fluid are 
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always increased^ and in a lew of the cases blood oi the products of hsemorrhage 
are present. In a third of our cases the cell count has been normal. In the 
rest there has been a moderate lymphocytic pleocytosis, with little nr no 
protein increase, the titre of the sugar tending to a high normal and that of 
the chlorides being normal. No prognostic indications can be derived from 
the nature of the fluid. The vessels of the brain are markedly congested 
and full of blood, and the colour shows a characteristic change from the 
normal throughout the whole of the grey matter, varying from a rosy flush 
to a deep salmon-pink, giving rise to the term “the rose-coloured brain.** 
When hardened in formalin, this colour becomes a heavy purple grey. Both 
subdural and deeply seated haemorrhages are occasionally found. Economo 
describes the anatomical picture as one of unvarying constancy. It is that 
of £Ln oedematous and congested brain, with all the grey matter conspicuously 
reddened in contrast to the white matter, which is of normal colour. There 
is a non -purulent and, properly speaking, a non -haemorrhagic inflammation 
of the whole grey matter exclusively, the white matter being uninvolved. 
There is most conspicuous perivascular lymphocytic cuffing remarkable for 
the absence of any polymorphs, with an intense cellular infiltration of the 
grey matter with elements of the microglia, while the neuroglia is unaltered 
and demyeUnation does not occur. Accompanying and succeeding these 
inflammatory changes is a certain measure of neuronophagia, with primary 
loss of the ganglion cells. 

Symptoms. — In the acute forms of the malady the onset is often ushered 
in by general symptoms, such as shivering, malaise, headache, and fever and 
bodily pains, a characteristic thickly coated white tongue and constipation, 
and sometimes vomiting and persistent hiccough. This train of symptoms 
usually appears in the story as an attack of “ influenza.** The pyrexia does 
not usually last longer than a week. Countless such attacks of “ influenza,’’ 
distinguishable only by the occurrence of transient diplopia, or of slight 
somnolence, and often even without any such distinguishing features, have 
been completely recovered from at the time, but have been followed, after 
long intervals, by the slow onset of the Parkinsonism of lethargic encephalitis. 
Again, the epoch of infection may apparently give rise to no symptoms at 
all, and long afterwards an insidious onset of Parkinsonism ensues, as has 
happened nowadays in many of the examples of Parkinsonism in childhood. 

So many and varied may be the clinical aspects of this disease that it is use- 
ful to consider the separation of clinical types which Economo has laid down : 

A> Acute Types. 

(1) The somnolent and ophthalmoplegic type. 

(2) The hj’perkinetic type. Spontaneous involuntary movements, 

sleeplessness, great mental unrest, delirium and mania are here 
characteristic. 

(3) The amyostatic and hyperkinetic type. In this type Parkinsonian 

tremor and rigidity, salivation and the greasy face are con- 
spicuous. 

(4) The cerebellar type. The symptomatology is that of the cere- 

bellum, and recovery usually occurs. 

(5) The bulbar type. 

(6) The ophthalmoplegic type. 
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(7) The neiiritic type, which flimulates acute fibrositis. 

(8) The mono-symptomatic type : 

(o) Characterised by persistent trismus. 

(6) Characterised by persistent hiccough. 

B, Chronic Types. 

(1) The progressive Parkinsonian type. 

(2) The mental type. 

A combination of all the types is very common. 

The Nervous Signs. — Mental symptoms . — ^An increasing lethargy, which 
often becomes very deep, is present in many of the cases. In this condition 
the patient will lie for days without stirring a muscle, taking no heed of his 
surroundings and passing the dejecta under him unheeding. Yet when 
roused by command and vigorous bodily stirring, he will wake up and hold a 
very intelligent conversation, lapsing back at once when he is left alone, 
even though his mouth be half full of unswallowed food. In this condition, 
flexibilitas cerea may often be demonstrated in the limbs. The lethargy may 
last for three weeks or longer even in patients who completely recover. It 
passes away gradually. Unrousable coma is invariably a sign of impending 
dissolution. Subsequent memory of events during the early days of the 
lethargy may be remarkably retained. Insomnia may be a troublesome early 
symptom, and even when the patients are markedly lethargic they will 
complain that they cannot sleep. Lethargy, however, may be completely 
absent and the early mental state be that of vivacious excitement and talka- 
tiveness. Irritability and restlessness may be present. In some cases the 
first nervous sign may be delirium or mental aberration, which may rapidly 
develop into acute and violent mania ; such cases are rapidly fatal. In cases 
which recover after severe symptoms, considerable mental reduction and self- 
obvious mental change may persist, but we have not seen any case in which 
insanity has resulted. Indeed, it has been said that no sufEerer from this 
disease ever regains his original mentality, and it is a common experience to 
find personality very seriously changed in the way of mental reduction. 
Complete incapacity for any sustained work, entire change of character, 
anti-social tendencies, moral perversion and depressed neurasthenic states 
are not uncommon sequels of the disease. (See also page 1835.) 

Convulsions arc very rare, but they may undoubtedly occur as in other 
forms of encephalitis. Indeed, the initial clinical picture may be dominated 
by convulsion, and closely resemble ** status epilepticus ” from other causes. 

Ophthalmoplegia and other paralyses in the region of the cranial nerves 
are most often nuclear in type, out peripheral paralysis of any cranial nerve 
may be met with, most commonly unilateral paralysis of the facial nerve. 
The pupils may show every abnormality which a lesion of the nervous system 
can produce. Inequality, unroundness, eccentricity and loss of light reflex 
and ciliary paralysis may occur. The loss of light reflex may be unilateral. 
The external ophthalmoplegia, being nuclear in origin, involves both eyes 
in terms of their conjugate movements, and the upward and downward 
movements are as a rule more severely impaired than are the lateral move- 
ments. Bilateral ptosis is very usual, and is a most important and valuable 
early indication of the disease. The common error is to consider it part 
of the sleepy state. The nuclear ophthalmoplegia is often irregular, giving 
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rise to strabismus and diplopia. Either in addition to the above or existing 
alone, there may be peripheral paralysis of any of the oculo-motor nerve 
trunks. The degree of the ophthalmoplegia varies in different cases from 
slight diplopia with hardly noticeable strabismus to complete paralysis of 
both eyes. It may be rapidly transient or permanently severe. In severe 
cases which survive there is always some improvement in the degree of 
paralysis in the course of time. 

Vision . — The diplopia and loss of accommodation cause much defect of 
vision, but many of the patients complain of a loss of vision in each eye, 
which is too great for any such explanation, the cause of which is not yet 
explicable. Papilloedema has been reported in a few cases, in one of which 
at least meningeal heemorrhage had occurred. It is transient and never 
reaches a high degree. 

Oculogyric crises . — This term is applied to recurring attacks of tonic 
conjugate deviation of the eyes, most commonly upwards, sometimes upwards 
and to one side, less commonly downwards, or downwards and to one side, 
We have observed one case of a child in which the oculogyric spasm always 
proceeded to a torsion spasm of neck, trunk and limbs so severe as to roll the 
patient out of bed on to the ground with each access. The spasm is met with 
in the chronic stage of the malady, and there is always some degree of Parkin- 
sonism. The attacks may last from a few seconds to 4 hours or more, and may 
occur frequently or at intervals of several days, and as the eyes are com- 
monly fixed in an upward direction, they are peculiarly incapacitating. They 
have not been reported in any other disease than lethargic encephalitis, and 
may constitute, with some slight facial Parkinsonism, the sole sequels of 
this malady. We have not found any treatment which influences the 
frequency or severity of the attacks. 

Bilateral nuclear facial paralysis and bulbar paralysis are not uncommon. 
Paralysis of any individual cranial nerve may occur, and also of any individual 
spinal root. Such paralyses always completely recover in the course of time. 

Symptoms indicative of lesion of the basal ganglia are among the most 
common features of the disease, and they are often the most persistent. These 
consist of weakness of movement, rigidity with slowness of movement, and 
spontaneous involuntary movements. The weakness, rigidity and slowness 
of movement give rise to a peculiar immobility of facial and bodily expression 
and movement. The face is mask-like, the neck stiff and the head moved 
little and slowly, the trunk bent forward and stiff, the arms held away from 
the trunk, the whole appearance of the patient closely resembling that of 
paralysis agitans. Rapid fluttering of the eyelids when gently closed is 
characteristic of this condition. The spontaneous involuntary movements 
may be of a rhythmic tremulous nature, as in paralysis agitans, or there may 
be slow rhythmic, chorevfotm, athetoid, myoclonic, irregular or highly compli- 
cated movements : these may be met with at any stage of the malady, but 
most commonly appear some little time after the acute stage has passed 
away. Fibrillation and fascicular twitching of the muscles is very common 
in the acute stage. In cases where bulbar symptoms, either of a spastic or 
flaccid kind, are present, hypersalivation of the nature of a true sialorrhoea is 
often a most troublesome, though transient, symptom. 

In addition to the above common symptoms and signs, other indications 
of involvement of the cerebral hemispheres may occur. Bilateral spasticity 
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with signs of involvement of the pyramidal systems, increased jerks, lost 
abdominal reflexes and extensor plantar responses are common. Hemiplegia, 
aphasia and hemianopia may occur, presumably as the result of local sub- 
cortical hBBmorrhages. Meningeal symptoms may be very marked in the 
early stages, such as suboccipital headache, painful stiffness of the neck, 
head retraction, vomiting and Kernig’s sign. Indeed, we have seen rapidly 
fatal cases in which the cbnical picture throughout was hardly distinguishable 
from that of acute meningitis, but none of these cases showed any leucocytosis 
in the cerebro-spinal fluid. A major incidence of the lesions upon the cere- 
bellum gives rise to the picture of acute cerebellar ataxy following a lethargic 
onset, and the end-result may be a condition closely resembling a usual 
type of disseminate sclerosis. Such cases make a good recovery in the 
course of time. 

Peripheral pains are sometimes very severe and are usually quite local. 
They may be the first signs of the illness, and several of our patients had 
been treated for trigeminal neuralgia, brachial neuritis or sciatica before 
any other sign of the malady appeared. These pains may persist for months 
after recovery. They are obviously due to the lesion around the nerve roots 
which has been already referred to. 

Spinal symptoms . — Since the lesions have been found in the spinal cord, 
it is only to be expected that focal spinal lesions should be met with in rare 
cases. These are usually acute atrophic paralyses similar to those of polio- 
myelitis. Those that we have seen have completely recovered. It has been 
argued, however, that this atrophic palsy is due to a lesion of the spinal 
roots. More severe lesions may apparently give rise to a condition resembling 
acute transverse myelitis. 

Sphincters . — The incontinence which is almost constantly present, even 
when the lethargy is far from deep, is the result of the lethargy. Transient 
conscious dysuria is however not infrequent in the early stages of the 
disease. The deep reflexes may bo lost in severe cases during the acute 
stages, and they are usually absent in premortal conditions. Otherwise they 
tend to be exaggerated, especially if involvement of the pyramidal system be 
present. The condition of the abdominal and plantar reflexes depends upon 
the presence or absence of lesions affecting the pyramidal tracts. In the 
former case, the abdominal reflexes will be absent and the plantar reflexes 
of the extensor type. 

Attention must be drawn to a group of cases in which the initial manifesta- 
tions of the disease are so sbght as not even to interfere with the daily work or 
to call for medical attention, and yet in the course of months, or it may be even 
years, the most serious and completely incapacitating paralysis appears. A 
])atient of ours noticed that he saw double, and did not feel very well for a 
few weeks. He recovered, but, two years later, had to give up work, by reason 
of a slowly oncoming Parkinsonism, which became extreme. A similar 
result in the slow and late development of grievous symptoms may follow 
any attack of lethargic encephalitis and make the prognosis in this malady 
very difficult. 

Sequelae. — The disabilities which this malady may leave in its wake 
seem endless and ever increasing as clinical experience widens. The mental, 
paralytic and Parkinsonian end-results have already been referred ro, but 
special mention must be made of involuntary spontaneous movements, 
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recurring rhythmic movements, spasms and altered respiratory rhythm. 
Ceaseless rhythmic pulsatile movements may occur in any muscle, movements 
like those of convulsive tic may incapacitate the patients. Hideous recurring 
spasms may appear, sometimes local, sometimes general. Torticollis may 
occur. An unduly rapid respiratory rhythm may be established. (See also 
p. 1705.) 

Course. — The course of the disease is extremely variable. It may be a 
slight transient illness lasting but a few days, and leaving no sequehe after 
a few weeks ; or a most malignant disease, fatal in a few days. In others, 
symptoms indicative of fresh lesions may occur repeatedly weeks and even 
months after the onset. 

Piagnosis. — A diagnosis of lethargic encephalitis is even at this date 
(1941) not rarely made, but must be received with the very greatest reserve. 
Under this title most neurologists have encountered a great variety of nervous 
disease, including intracranial tumour, cerebral abscess, subdural hsBmatoma, 
tuberculous meningitis, and the like. In typical cases the diagnosis presents 
no dif&culty, the reusable lethargy, incontinence, ophthalmoplegia and 
negative, lymphocytic, or blood-containing cerebro-spinal fluid being so 
characteristic as to preclude possibility of error. The less usual forms of the 
malady, and especially those with very gradual onset and slight symptoms, 
often present great difficulty and require much care and full knowledge^of the 
possible symptomatology of the disease for their recognition. There is no 
specific laboratory test for the malady, and the diagnosis must be based upon 
clinical grounds. Where meningeal symptoms are prominent, distinction has 
to be made from other forms of meningitis and from poliomyelitis. Here, the 
cerebro-spinal fluid is of the highest importance, as no polymorpho-nuclear 
leucocytes occur in lethargic encephalitis. In cases commencing with peri- 
pheral pains, excitement, maniacal symptoms or convulsions, careful look- 
out should be kept for the advent of ptosis, ophthalmoplegia, or lethargy, the 
appearance of which, following such symptoms, should at once suggest the 
diagnosis. It must be borne in mind that the clinical picture of the disease 
may be dominated by a hemiplegic condition, and that an apoplexy may 
occur during the acute stage of the disease. Slight cases of the disease are 
frequently unrecognised, or are indeed unrecognisable in the early stages, 
but here the diagnosis can often be made with certainty from the end-results ; 
the peculiar ophthalmoplegia, the spontaneous involuntary movements, and 
fche paralysis agitans-like syndrome being almost pathognomonic of the 
malady. 

Prognosis. — A rapid onset and quick development of severe symptoms, 
marked pyrexia, delirium and maniacal excitement are bad prognostic signs 
and indicate a rapidly fatal hsue. After the third week of the disease, the 
probabilities are all in Savour of survival. The prognosis, however, as to 
how much permanent damage to the nervous system will eventually remain 
is hardly possible, since slow improvement may go on for months and even 
years. Of the acute cases occurring at the height of an epidemic, 40 per cent, 
are quickly fatal, 30 per cent, are reduced to chronic invalidism, and 30 per 
cent, recover completely (Economo). The spontaneous movements, even 
when very marked, may clear up in from 3 months to a year. The weakness, 
rigidity and tremors, which form the paralysis agitans-like picture in many of 
the cases, persist indefinitely, 
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Treatment. — Nothing being known of the infectivity and mode of spread 
of the disease, isolation and disinfection are not usually employed. Each 
case must in England be immediately notified to the public health authorities. 
No treatment is known which has any specific influence upon the disease. 
Intravenous injection of collosol iodine solution (150 c.c. for a dose), repeated 
on the second and fourth days, has been advocated, and is certainly without 
harmful effects. Intravenous sodium salicylate, in 15-grain doses in normal 
saline daily, certainly seems to clear up the symptoms in some cases and may 
do permanent good. It remains therefore to use those measures which will 
help to keep the patient alive and those whieh relieve symptoms. Relief of 
the constipation is most important and is often followed by striking improve- 
ment in the symptoms. After the acute stage, treatment is concerned with 
combating the physical and mental listlessncss and depression, removing the 
rigidity with massage, passive movements and exercise, and withal brighten- 
ing the days of a convalescence which is often long, tedious and hard to bear. 

James Colliek. 

W. J. Adib. 

Revised by E. M. R. Walshe. 


HERPES ZOSTER 

Synonym. — Zoster; Shingles. 

Definition. — An acute infection of the posterior root ganglion, probably 
by a neurotropic virus, leading to severe pain in the distribution of the 
corresponding posterior root, and to the appearance of a crop of vesicles 
in the cutaneous distribution of the root. 

iEtiology. — The virus of zoster stands in some as yet undetermined 
relation to that of chicken-pox, and the appearance of the latter malady 
in a susceptible subject some 14: days after contact with a case of zoster has 
been too frequently recorded to be of the nature of coincidence. 

The disease is seen at all ages, but according to Head is perhaps most 
common in adolescents. In elderly patients it is frequently a more serious 
as woU as a more painful affection than in young persons. It may arise 
without discoverable cause and with a febrile reaction and considerable 
malaise. It may also occur apparently “ symptomatically ” during the 
course of arsenical medication, or during such illnesses as pneumonia, tabes 
dorsalis and tuberculosis. 

Pathology. — The essential lesion is an acute inflammation of the dorsal 
root ganglion of the same histological character as the lesion of acute anterior 
poliomyelitis. There are degenerative nerve cell changes, with accompanying 
microglial reaction and perivascular infiltration with round cells. Later, 
degenerative changes occur in the fibres of the dorsal roots and of the 
peripheral sensory nerves. The Gasserian ganglion and the thoracic and 
upper two or three lumbar ganglia are most often affected. There is an 
increased protein and lymphocyte count in the cerebro-spinal fluid. 

Symptoms. — There may be an onset with fever which persists for 2, 3 
or even 4 days. There is from the first pain at the place at which later 
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the herpetic eruption is to appear. This occurs on the third or fourtli day 
of the illness. At first the rash is a patchy erythema, upon which appear 
small vesicles filled with clear fluid. From the fifth to the tenth day the 
vesicles dry up and shrink progressively until a scab is formed. This finally 
drops off, sometimes leaving considerable scarring. These scars may be 
anfiesthetic to touch, pinprick and temperature sense. The pain before 
and during the evolution of the cutaneous lesion may be intense, It is 
of a burning and itching quality, and in frail and elderly persons it may 
persist as a most intractable post-herpetic neuralgia for months or even 
years. 

Zoster of the ophthalmic division of the fifth nerve is most commonly 
found in elderly persons. Corneal vesicles may form and burst, giving rise 
to ulcers, which may spread and end in residual scarring (nebulas), which 
impairs vision. 

’ Herpes of the geniculate ganglion occasionally occurs. The vesicles 
are found in the pinna, and there is pain in this region, over the mastoid, 
and sometimes in the fauces (see p. 1512). 

Localised paralysis may accompany herpes. Thus, in ophthalmic herpes 
there is occasionally third-nerve palsy, with ptosis and squint. In geniculate 
herpes, facial palsy and loss of taste over the anterior two-thirds of the 
tongue is the rule. In herpes of the lower thoracic ganglia there irfay be 
paralysis of the oblique abdominal muscles on the affected side. The marked 
local bulging of the abdominal wall which ensues resembles at first sight 
the presence of an abdominal tumour. These paralyses do not invariably 
clear up, though the facial palsy of geniculate herpes does so more frequently 
than the paralysis of the abdominal muscles. 

Treatment. — The course of the cutaneous lesions is not influenced by 
treatment, which is directed to keeping the vesicles dry and free from infection. 
For this purpose a dusting-powder of starch or zinc oxide, or a collodion 
dressing may be used. 

During the acute stage, pain may be relieved by aspirin or phenacetin, 
but the post-herpetic neuralgia of some elderly and debiUtated patients 
may prove intractable, and so severe as to render life scarcely tolerable. 
A neurosis may be grafted on this pain and render the situation extremely 
difficult for the doctor. Various local remedies have been recommended, 
including rays of all kinds, local heat, electrical currents, analgesic applica- 
tions, and so on. But none can be relied upon to afford material relief, 
though the neurotic patient may obtain some comfort from any of them 
that commands his faith. It may be necessary to keep the patient under 
some such mixture as the following : tiiict, gclseiiu min. 10, phenazone grs. 
10, phenobarbitone. sol. gr. sod. bromid, grs. 10. Aq. chlorof. ad fl, oz. 1 
t. d. 8. « 

A warning may be sounded against prolonged bromide medication for 
elderly subjects. It sometimes renders them confused and feeble, and 
these debilitating effects may take some weeks to pass off even after bromide 
is withdrawn from administration. For such patients, small and carefully 
adjusted doses of phenobarbitone arc probably better. 


F. M. It. Walshe. 
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RABIES 

Synonyms. — Hydrophobia ; Lyssa. 

Definition. — This is an infective disease due to a filtrable virus which is 
located in the salivary glands and central nervous system. It is transmitted 
to man and most warm-blooded animals through infective saliva of canines 
or blood-lapping bats. There is a long and variable incubation period, and 
a short pyrexial illness of sudden onset characterised by fever, nervous exalta- 
tion and violent muscular spasms involving the oesophagus and respiratory 
system. Once symptoms have supervened, the patient invariably succumbs. 

iEtiology. — The disease is generally transmitted either by the licking 
of a freshly abraded surface of skin or the bite of an infected dog. In Eastern 
Europe and the Orient, wolves not imcoramonly transmit the disease and, 
owing to extensive laceration of the tissues, a greater proportion of people 
bitten by them develop the disease than with either dogs or jackals. It has 
been estimated that wolf bites entail a mortality of 80 per cent. In Trinidad, 
in 1925 an epidemic of paralytic rabies in man was attributed to the bites of 
vampire bats, cattle being the original source of infection. 

The virus of rabies . — This is now known to belong to the class of neuro- 
tropic viruses that have a special affinity for attacking the grey matter of 
the nervous system. To this class belong also the viruses of acute anterior 
poliomyelitis and of Borna disease. 

Pasteur, in 1881, discovered that rabies could be transferred in series 
from animal to animal by subdural inoculation of emulsions of central nervous 
tissue derived from an infected dog. In rabbits, after some twenty passages, 
the virus became modified : firstly, the incubation period of ordinary street 
virus which varied from 8 to 60 days was reduced to 7 days ; and, secondly, 
it lost its capacity to reproduce the disease on subcutaneous inoculation. 
Such a virus is known as fixed virus or virus fix6. Street virus, on the other 
hand, is transmitted from the local wound via the peripheral nerves to the 
central nervous system, and if the sciatic nerve be inoculated the lumbar cord 
becomes infectious several days before the virus can be demonstrated in the 
brain (di Vestea and Zagari). This accounts for the fact that cases bitten 
about the face, head and neck have such a short incubation period. The 
salivary virus is filtrable through coarse Chamberland and Berkefeld filters 
— not so, emulsions of infective brain tissue. The virus is destroyed at 50® C. 
and is attenuated by drying — a fact made use of in the preparation of anti- 
rabic vaccine by the Pasteur method. 

Pathology. — Excess of cerebro-spinal fluid, petechial haemorrhages of the 
piarachnoid and injection of its vessels may be found at autopsy. Histological 
examination reveals cellular infiltration of the perivascular lymph spaces 
as well as Negri bodies within the cytoplasm of the nerve cells and their 
processes. These bodies were described by Negri in 1903. They are globular 
or ovoid structures, of variable diameter (0-5-25 0 microns), and are especially 
common in the Purldnje cells of the cerebellum and the hippocampus. 
Though demonstrable in the brain of 97 per cent, of dogs infected with street 
virus, they never appear in the salivary glands — a fact which supports the 
view that they,, are not parasitic protozoa, as Negri suggested, but rather 
some kind of cell inclusion or degenerative structure. 

Symptoms. — The period intervening between the bite and the clinical 
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manifestations varies from 1 to 2 months as a rule, the limits being 11 days 
to over a year. Face, head and neck bites have a shorter incubation period 
than those on the upper extremity, and arm bites a shorter incubation than 
those implicating the leg. The onset is generally sudden, but prodromal 
symptoms are sometimes noted for a day or two before a hydrophobic 
syndrome appears. For convenience, three stages are described. I 

1. The invasion stage. — This includes prodromal features such as pain I 
ill the scar, fever, headache, rapid pulse, anxiety, restlessless, insomnia, \ 
irregular and sighing respirations, and phases of rushed speaking. 

2. The stage of excitation. — This supervenes in 24 to 48 hours. There is 
intense restlessness, mental excitement, hypersesthesia and hydrophobia 
which consists of a sudden spasmodic spasm of the muscles of the mouth, 
pharynx and larynx and, to a greater or lesser degree, the whole respiratory 
musculature. A typical attack may be induced by offering the patient water. 
As the glass approaches the mouth, the head retracts in a series of spasmodic 
jerks associated with gasping respirations, while any water reaching the mouth 
is immediately ejected. The shoulders are elevated, the chest expanded, 
and the sterno-mastoid and platysma muscles contracted. Later, the synaptic 
resistance in the reflex arcs becomes so lowered that a variety of sensory 
stimuli such as a sudden sound, cold air, strong light, a strange smell, and even 
the suggestion of water may suffice to induce the attack. The voice is'altered. 
Frothy saliva collects in the throat and mouth and is flung off the lips during 
the attacks which may be characterised by intense fury or the most profound 
terror. Later, opisthotonus and general respiratory spasm are superaddod. 
In the interval the mind is clear, the patient remaining quietly at rest in bed. 
Examination of the central nervous system reveals, as a rule, nothing more 
than increased deep reflexes. Glycosuria is not uncommon, and vomiting, 
exhaustion and emaciation characterise the final stage of the illness. Death 
during the paroxysm may occur from dilatation of the right heart, though 
sometimes near the end the spasms ameliorate or cease altogether. 

3. Stage of paralysis. — If the patient survives long enough, paralysis of 
various types, includmg Landry’s ascending paralysis, paraplegia and hemi- 
plegia, may supervene. The patient lies helpless and exhausted, and generally 
dies in coma. In man this stage is rarely seen in canine-transmitted rabies, 
but paralytic rabies is commonly encountered in the bat-transmitted variety 
in Trinidad. 

In the Trinidad outbreak all the cases were of this variety, and all proved 
fatal. The onset is acute, with fever and headache. Numbness and burning 
sensations in one or both legs, paresis of the legs and retention of urine 
follow. After 2 or 3 days the paraplegia becomes more complete, and the 
plantar and tendon reflexes disappear. One limb is commonly affected before 
the other. In a few daj^ the paralysis begins to ascend, involving the muscles 
of respiration, of articulation and deglutition. There is dyspnoea, restlessness 
and death. The sufferer remains conscious, but may be delirious. Sensory 
changes are of variable intensity. A final brief coma precedes the fatal 
issue. During this time the temperature swings round 103° F., and there is 
profuse sweating. Hydrophobic symptoms are exceptional, and when present 
slight. The cerebrospinal fluid yields an increased globulin content, but is 
otherwise normal. The duration of the illness is from 4 to 8 days. 

Rabies in the dog. — These animals never show the hydrophobic syndrome 
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observed in man. The earliest manifestation appears to be a change in 
temperament, followed by irritation and exacerbations of vicious fury in 
which the animal runs amok, biting wildly anything in its path. Later, 
swallowing becomes difi&cult, the bark is altered, the jaw drops and general 
paralysis ensues. Death invariably follows some 2 to 5 days after the first 
symptoms appear. In dumb rabies the stage of excitation is absent. 

Diagnosis. — As a rule, little difficulty is experienced in diagnosis, but 
occasionally tetanus, the cerebral t 3 rpe of typhus fever, bulbar paralysis from 
any cause, and datura and other poisonings encountered in Oriental countries 
may need differentiation. Lyssophobia or hysteroid counterfeiting of the 
disease generally manifests itself within the first 10 days, and is unaccom- 
panied by fever or other serious features. 

Prognosis. — By no means all patients bitten by rabid animals die, 
but once clinical manifcLstations appear the disease invariably ends fatally. 
Estimates varpng from 5 to 33 per cent, have been made of the death-rate 
in untreated patients, but of those receiving early anti-rabic inoculations in 
Pasteur institutes, not more than 1 per cent. die. The mortality varies with 
the site of the bite, the interposition of clothing, the number of tooth-marks, 
the extent of tissue laceration and the rapidity with which efficient local 
treatment has been instituted. Head, face and neck bites are particularly 
dangerous, as well as bites from wolves and jackals. 

Treatment. — This is entirely preventive, and in England the muzzling 
order and the strict quarantine of all imported dogs has led to the eradication 
of rabies. In endemic areas canine bites should be promptly treated, and the 
suspected dog chained up, muzzled, and kept under observation. Should the 
animal be alive at the end of 10 days it is proof that the bitten person has not 
been infected. This rule, universally followed in Pasteur institutes, is based 
(1) on the knowledge that the infected dog never survives longer than 6 days 
from the onset of its illness, and (2) that the saliva of a rabid dog is never 
infective for more than 4 days before the onset of symptoms. In suspicious 
cases, especially the head, face and neck bites, treatment should be com- 
menced without delay and discontinued if the dog survives. 

The virus of rabies differs from that of yellow fever in not passing through 
the intact skin, and where there is a history of being beked by an animal 
suspected of rabies prophylactic inoculation need not be advised unless fresh 
skin abrasions were present at the time. 

Local treatment . — If seen within 30 minutes, bleeding should be encouraged 
by the application of a ligature just tight enough to obstruct the venous 
return and the parts bathed with permanganate solution. Subsequently, 
each tooth-mark should be probed separately and cauterised or treated with 
pure phenol. For 3 days the wound should not be sutured ; this particularly 
applies in the case of face bites. 

Anti-rahic vaccination . — Owing to the long incubation period, it is feasible 
to attempt immunising the patient either by the inoculation of attenuated, 
living, fixed virus, as in the Pasteur and Hogyes methods, or by the injection 
of carbolised or etherised vaccines in which the fixed virus has been killed. 
The Pasteur treatment consists of a series of 18 injections of emulsions made 
from the spinal cord of rabbits which had been dried for periods of from 
14 to 3 days. Semple introduced carbolised vaccine ; the most potent 
preparation consists of a 5 per cent, carbolised suspension of sheep brain 
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infected with Paris virus. In mild cases the course consists of 2 c.c. injected 
subcutaneously each day for 7 days ; in average cases of 5 c.c. for 14 days ; 
and in severe cases, such as head, neck and face bites, in wolf bites, or in 
children bitten on the bare skin, 10 c.c. are injected daily for ]4 days. Itchy 
swellings may appear at the site of the inoculations about the eleventh day, 
but other complications following inoculation are fortunately rare. Paralytic/ 
accidents, however, have been recorded with all methods ; they include al 
mild facial neuritis, dorso-lumbar myelitis and an ascending paralysis of'^ 
Landry’s type which is fatal in about 30 per cent, of cases. 

Treatment of the paroxysm . — No specihe treatment is known. Measures 
directed to alleviate the suifering of the patient should be instituted. These 
include chloroform inhalations and morphine, hyoscine, chloral and atropine 
in large doses. Curare and tetrado-toxin have both been employed for the 
relief of spasms. 

G. Carmichael Low. 

N. Hamilton Fajklev. 

CEREBRAL VASCULAR LESIONS 

* 

ANEURYSM 

Pathology. — Miliary aneurysms, which are small seed-like dilatations of 
the finer arteries in the substance of the brain, are not uncommonly present in 
cerebral arterial degeneration. They are usually multiple. The extensive 
researches of A. G. ICllis in 1909 and of Pick in 1910 have proved conclusively 
that miliary aneurysms arc of little practical importance apart from the 
associated arterial degeneration. 

True aneurysms of the larger cerebral arteries are not uncommon and 
have in the past been the subject of a very extensive literature. In a recent 
analysis of over a thousand cases McDonald and Korb have ascertained the 
following facts : 

(i) The arteries involved in order of frequency are the middle cerebral, 
basilar, anterior communicating, internal carotid, vertebral, anterior cerebral, 
posterior communicating and posterior cerebral. 

(ii) Aneurysms occur at all ages ; about 11 per cent, were below 20 years, 
35 per cent, from 20 to 40 years and 54 per cent, above 40 years of age. 

(iii) The sex incidence is approximately equal. 

(iv) 63 per cent, of the vessels examined showed pathological changes, 
the remainder being described as normal. The predominant lesion was 
atheroma, and less common in order of frequency were mycotic aneurysm 
and syphilitic changes, bnly 5 per cent, showing changes of the last-named 
order. At all ages pathological changes in the affected arteries predominated, 
mycotic aneurysms being most common in young persons, atheromatous 
changes in older subjects. 

These aneurysms may give rise to no symptoms during life, being merely 
post-mortem findings, they may rupture, or they may be of sufficient size 
to evoke tumour symptoms. Of these possibilities, rupture appears to be 
the most common, the artery most frequently affected in this way being the 
anterior communicating. 
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The aneurysms found on normal arteries are usually regarded as due 
to developmental defects in the wall, commonly seen at junctions on the 
circle of Willis. They may be multiple, and from their shape are spoken of 
as “ berry ” aneurysms. They may rupture freely, leading to a rapidly 
fatal issue, or they may leak recurrently. The wall may contain calcified 
material which shows as a ring shadow in the radiogram. Mycotic aneurysms 
arise from septic infection of the arterial wall, usually in association with 
septic endocarditis. 

Symptoms. — Clinically, cerebral aneurysms fall into two main groups : 
(1) Those which rupture during life with the extravasation of blood, in 
greater or less amount, into the suburachnoid space, and sometimes also 
into the cerebral substance and into the ventricles. These form the so-called 
apoplectic group. (2) Those which produce symptoms in virtue of the 
pressure they exert on neighbouring structures, thus giving rise to paralytic 
symptoms. These form the paralytic group. It has to be added that this 
second group may ultimately rupture. There are also cerebral aneurysms 
that during life are clinically latent, being merely necropsy findings. 

The clinical picture of subarachnoid haemorrhage, following upon the 
rupture of cerebral aneurysms is now widely recognised, but that of the 
paralytic group is only now being clinically differentiated. Recent studies 
by G. Jefferson has clarified their clinical picture considerably, and in most 
cases their presence should be diagnosed. 

1. SUBARACHNOID HASMORRHAGE 

Synonym. — Spontaneous Subarachnoid Haemorrhage. 

We have seen that bleeding into the subarachnoid space may be an 
accompaniment of head injuries in which the meninges are tom. It may 
also follow primary intraventricular haemorrhage, but the usual cause of 
uncomplicated, or as it is sometimes called, spontaneous subarachnoid 
haemorrhage is rupture of a cerebral aneurysm on the circle of Willis or on 
one of its component arteries. The situations in which such aneurysms are 
commonly found have been already enumerated. What has been called 
here the ‘‘ berry ” aneurysm may rupture suddenly and freely with the 
production of fatal apoplexy, or there may be recurrent leaking of blood in 
small amounts from such an aneurysm, leading to a syndrome of meningeal 
irritation. 

1. The apoplectic syndrome , — The subject may have been subject to 
frequent headaches, or the episode may be quite imheralded until a sudden 
intense headache, rapidly followed by sudden lapse into unconsciousness, 
signals the free rupture of the aneurysm. It may be thought that an ordinary 
cerebral hsemorrhage has occurred when the comatose patient is first seen, 
but careful examination will generally reveal the absence of signs of a gross 
lesion in one cerebral hemisphere (of. p. 1527) when this has occurred, whereas 
in uncomplicated subarachnoid haemorrhage no signs of hemiplegia are present. 
On the other hand, a bilateral Babinski plantar response w3l be obtained 
and there will be marked neck rigidity. At first both pupils may be small 
and sluggish, but in fatal cases the pupils ultimately dilate. Lumbar puncture 
produces a fluid that resembles pure blood. 

Recovery from haemorrhage of this severity is by no means unknown. 
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In fatal cases death commonly ensues within 24 to 36 hours, or at some 
time during the first fortnight from fresh bleeding. If this period be safely 
passed the prognosis as to recovery is good. Some patients enjoy years of 
normal health after such an episode, while others are subject to recurrences 
of greater or less severity. 

2. The meningitic syndrome. — In this case, the haemorrhage is less 
abundant and therefore consciousness may not be lost. There is violent 
headache, restlessness, delirium, rigidity of neck and spine, Kernig’s sign, 
bilateral extensor plantar responses, and sometimes diplopia and squint. 
Within a few hours, or somewhat later, ophthalmoscopic examination may 
reveal the presence of flame-shaped haemorrhages in the nerve fibre layer 
of the retina, or massive haemorrhage in the subhyaloid space. The last- 
named are characteristic of subarachnoid haemorrhage. Both forms of 
haemorrhage arise from the passage forwards of the extravasated blood 
into the subarachnoid space surrounding the optic nerves. A low grade 
papilloedema is occasionally also observed. 

In non-fatal cases of both types, the temperature may remain raised for 
7 or 8 days, and the urine for the first 48 hours only may contain abundant 
albumin and some sugar. The addition of these features to the clinical 
picture may, if the possibility of their occurrence is overlooked, lea^ to an 
erroneous diagnosis of ur£emia or diabetes. 

In small leaking haemorrhages the cerebro-spinal fluid is more or less 
heavily bloodstained, and may for two or more weeks be discoloured, yellow 
or brownish according to the amount of blood originally present. As with 
all other conditions of high and rising intracranial pressure, sudden and 
unexpected death is a common event in undrained cases. Subarachnoid 
haemorrhage docs not always reach the general subarachnoid space freely. 
When effused upon the vertex, it may spread out and clot at its edges and 
from without, while the bleeding is still going on at its centre. Thus, a 
pancake-like hsematoma accumulates upon the surface of the brain, thin 
and clotted at its edges, which prevents further spread, and still liquid 
and ever accumulating at its centre. Not infrequently the pressure of the 
growing liquid centre bursts into the hemisphere causing the addition of 
a sudden hemiplegia to the syndrome, and this has been named by Froin 
the “ meningo-cerebral haemorrhage.’* Draining of the cerebro-spinal fluid 
gives no relief when this pancake haematoma is present. 

3. The lumbago-sciatica syndrome. — This rare condition, first described 
by Professor Arthur Hall, commences with pain and stiffness in the lumbar 
region, followed by pains in the legs, and sometimes the leg jerks are absent. 
For a week or more there may be no indication that the cause is intra- 
cranial, but thereafter in undrained cases the symptoms spread upwards 
to the arms and neck,"* and head retraction, headache and vomiting are 
added. Pyrexia is the rule. The diagnosis depends upon the characteristic 
cerebro-spinal fluid of subarachnoid ha 3 morrhage. The explanation of this 
syndrome is not easy. It may be that deposit of fibrin upon the roots of 
the lower theca is the cause of the quite local meningeal irritation. All the 
reported cases that have been treated with regular drainage by lumbar 
puncture have made good recovery. 

4. The recurring coma syndrome. — The description of a typical case will 
best illustrate this condition. A man of 28, during a period of four years. 
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on four occasions, and at long intervals without any prodromal symptoms, 
fell unconscious in the street, and on each occasion ho was taken to the 
nearest hospital where, on account of the persistent coma, lumbar puncture 
was done, with the discovery of blood in fair quantity in the cerebro-spinal 
fluid. On each occasion, the coma disappeared somewhat suddenly after 
24 hours, and the patient insisted on leaving hospital and returning to work 
within a week, as he felt quite well. This patient came under my observa- 
tion for the prevention of further attacks. The only abnormality found 
was a yellow cerebro-spinal fluid resulting from long antecedent haemorrhage. 
The presence of leaking aneurysm has been pathologically proved in several 
similar cases. 

Differential Diagnosis. — The recognition of subarachnoid haemorrhage is 
an easy matter in those cases in Inch the train of symptoms calls at once for 
the examination of the cerebro-spinal fluid and blood is found in that fluid. 
The distinction of the ajioplectic forms from other varieties of cerebral 
haemorrhage can only be made : (1) by the age of the patient, practically all 
haemorrhagic apoplexy being in the first half of life the result of ruptured 
aneurysm ; and (2) by preceding symptoms, such as headache, diplopia, 
ophthalmoplegia and migrainous phenomena. In those cases in which blood 
does not escape into the cerebro-spinal fluid, as in very many of the subdural 
haemorrhages, the diagnosis is both difficult and uncertain. The insidious 
onset of irregular headaches with periods of mental confusion and drowsi- 
ness alternating with period of recovery, especially if following a fall or slight 
blow on the head, should, during the second half of life, always suggest the 
possibility of subdural haemorrhage. Adie has suggested that all cases of 
migraine with transient ophthalmoplegia are due to aneurysms. It seems 
certain that many of the numeroxis cases of sudden death occurring in 
ophthalmoplegic migraine have been the result of terminal haemorrhage due 
to the presence of aneurysm. On the other hand, the majority of the cases 
of migraine with ophthalmoplegia make perfect recovery. 

Prognosis. — ^When the aneurysm ruptures frankly and widely and the 
bleeding can be free, the outlook is hopeless, and death occurs in from a 
few minutes to a few hours ; nor does drainage avert the consequences of 
so large an opening into a main arterial trunk. If, as so commonly happens, 
there is a slower leakage which perhaps is intermittent, the outlook will 
depend : (1) upon the cessation of the bleeding and the healing of the leak 
by clotting ; and (2) upon the possibility of the free escape of the effused 
blood into the subarachnoid space and its removal by repeated lumbar 
drainage. In many of the cases of subarachnoid haemorrhage, the bleeding 
ceases and the pressure and the dangerous results therefrom can be well 
relieved by lumbar drainage, repeated whenever the symptoms demand it, 
and healing of the aneurysm, by clotting and calcification, occurs with 
complete recovery. In other cases there may be repeated attacks of 
leaking at intervals of weeks, months or oven years, and again many of 
such patients make good recovery in the end. When the bleeding is wholly 
or mainly subdural and when a subarachnoid hBemorrhage clots at its edges 
upon the surface of the brain, drainage and the relief of symptoms is im- 
possible, and the prognosis is serious in the extreme but for the possibility 
that the site of the bleeding may be located and the clot turned out and 
the haemorrhage arrested by smgical pi;oceduros. 
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Treatment. — ^In the case of subarachnoid hsemorrhage the patient must 
be kept absolutely at rest, with the administration of sedatives. An immedi- 
ate injection of morphia is indicated when the patient is not comatose and 
has the usual intense headache. It also may be necessary on the recovery 
of consciousness on account of headache and restlessness to take this step. 
It is doubtful whether repeated lumbar puncture is advisable, as it may lead 
to recurrence of haemorrhage, but if there be signs of raised or of rising 
intracranial tension (and progressive slowing of the pulse is generally a 
reliable indication of this), then lumbar puncture may be expedient. When 
recovery sets in, the patient should still be kept in bed for at least 3 or 4 
weeks. During the first fortnight recurrent hoemorrhage is more likely to 
occur than later during the course of convalescence. 


2. UNRUPTURED ANEURYSM OE THE INTERNAL CAROTID ARTERY 

Synonym. — The Paralytic Syndrome. 

The aneurysms of this group, like the berry aneurysm, mostly occur at 
the bifurcation of an artery. In this case, on the internal carotid artery 
where the ophthalmic artery arises, or at the junction of the anterior cerebral 
and anterior communicating arteries. There seems no doubt that they^re 
more often seen in women than in men, mostly in middle life. 

Symptoms. — The onset may be sudden, in which event diagnosis is 
relatively easy ; or the symptoms may develop so gradually as to make a 
diagnosis of intracranial new growth probable. The arrangement of the 
circle of Willis and its components is such that the visual pathway (optic 
nerves, chiasma and tracts) are very commonly affected by the development 
of an aneurysm in this situation. Similarly, when there is a carotid aneurysm 
the proximity of the carotid artery to the cavernous sinus commonly leads 
to ocular palsies. 

Anatomical considerations. — The arrangement of the circle of Willis 
and its relations to the visual pathway (optic nerves, chiasma and tracts) 
are such that aneurysms in this situation usually exert pressure upon some 
part of this pathway and thus give rise to visual defects. Further, the 
proximity of the internal carotid artery to the cavernous sinus may lead 
in similar manner to ocular palsies and to disturbances in the held of the 
trigeminal nerve. The optic tracts pass forward above the posterior com- 
municating arteries, the chiasma lies within the arterial circle, and the optic 
nerves pass forward below the anterior cerebral and anterior communicating 
arteries. In other words, the visual pathway in its passage forward passes 
through the circle Willis from behind and above, and leaves it anteriorly 
on its under side. 

It will be seen, therefor®, that there are supra-clinoid and sub-clinoid 
aneurysms of the carotid trunk. The latter arise in the cavernous sinus, 
do not commonly interfere with the visual pathway, but may compress the 
third nerve and the ophthalmic division of the trigeminal nerve. The supra- 
clinoid aneurysm arise from the carotid where the ophthalmic artery goes 
off or at the final fiburcation of the main trunk. In these circumstances 
the visual pathway is generally affected. 

Symptoms. — The symptoms may evolve slowly, as though a new"growth 
were in question, or may develop with dramatic suddenness. There may be 
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paralysis — ^partial or complete— of the third, fourth and sixth nerves with 
squint and ptosis, severe pain, and some sensory loss round the eye in the 
field of the first division of the trigeminal nerve. There may be slight 
proptosis of the eye, and rarely only some papilloedema. The visual field 
defects vary from case to case. There may be monocular blindness when 
the optic nerve alone is compressed, or monocular blindness with a temporal 
hemianopia in the eye on the side away from the lesion. Other recorded 
defects are bitemporal and homonymous hemianopia. Pain is a prominent 
symptom. Symptoms of pituitary dysfunction are usually not found. 
X-ray examination may reveal a ring calcification of the aneurysm, while 
angiography may show the shadow of the aneurysm. 

Treatment. — Ligature of the carotid artery appears to be the only 
method of treatment of an unruptured aneurysm of this type. 


CHRONIC SUBDURAL HJLMATOMA 

Subdural hsematoma stands in no eetiological relationship to subarachnoid 
hajmorrhage, but is invariably traumatic in origin, the heemorrhage occurring 
from cerebral veins as these traverse the subdural space. Yet it is convenient 
to consider it at this juncture. 

.etiology. — The condition under consideration was formerly known as 
pachymeningitis hasmorrhagica, the name expressing the belief that an 
inflammatory process was in question. It was further supposed that the 
lesion was in some unexplained way peculiar to chronic alcoholic subjects 
and to sufierers from general paralysis. 

W. Trotter was the first to point out that in reality the lesion was traumatic 
in origin, and that the frequent absence of a history of injury was what 
might be expected in the individuals specified above, who are both more 
than normally liable to falls and head injuries of a minor order and less than 
normally capable of recalling these injuries. In fact, subdural heematoma 
is found at all ages and is invariably traumatic. Falls on forehead or occiput, 
not at the time apparently productive of serious injury, may yet lead to a 
tearing of the cortical veins as these pass from the surface of the brain to 
enter the dural sinuses. The tear is commonly in the subdural space on one 
or both sides of the vertex (superior longitudinal surface). When after the 
shock of the fall the blood pressure rises again to normal and on subsequent 
occasions when there is a transient rise in this pressure blood leaks from the 
torn veins and coUects in an ovoid mass on each side of the vertex. 

Rarely such a subdural collection may be found at the base of the brain. 
The periphery of the blood clots thus formed tend to organise so that a fine 
capsule is b^t up round the haamatoma. This may remain solid or its 
centre may liquefy with the formation of a cyst containing a thin brownish 
fluid. In time the dura over this cyst and the cyst walls become thickened 
and stained, and it is clear from the condition sometimes found at necropsy 
that a subdural hsematoma may be compatible with many years of survival 
and may during life give rise to no clearly recognizable symptoms. Such 
hssmatomas may reach a large size, and a 10-ounce mass over each hemi- 
sphere has been observed. 

Symptoms and Diagnosis. — The diJQ&oulty which still frequently sur- 
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rounds the diagnosis of subdural haematoma depends in large measure upon 
a general unawareness that it is a not uncommon lesion, and from a survival 
of the old and now obsolete notion that its occurrence is largely confined to 
sufferers from the two affections named above. It must bo emphasised 
again, therefore, that subdural hssmatoma may follow an apparently trivial 
head injury in persons at all age periods ; that essentially its symptomatology 
is that of a space-occupying lesion, with a feature characteristic of hsematoma : 
namely, a remarkable fluctuation in the course and severity of the symptoms ; 
that owing to the bilateral nature of the lesion the signs are apt to be difficult 
of localising interpretation ; and finally that in the presence of such a some- 
what blurred picture of raised intracranial tension a history of head injury 
some days, weeks, or even months before the onset of symptoms should 
alwaiys give rise to the suspicion that a hsematoma, and not a new growth, 
may be present. 

There is almost invariably a clinically latent period in the development 
of a subdural hsematoma. This may vary from a matter of days to one of 
weeks. On the whole, it may be said that in young persons, the latent 
period is apt to be shorter and the symptoms more severe and of more rapid 
evolution than is commonly the case in elderly subjects. In young subjects, 
too, there is usually no difficulty in obtaining a history of head injury, 
either a fall upon the head or a blow sustained at sport or in some other way. 
The initial symptom is usually headache, fluctuating in intensity, apt to 
be most severe on awaking in the morning or on physical exertion. With 
the passage of days or weeks this becomes more severe and soon other 
symptoms are added to it. The patient has days on which be is drowsy. 
He may pass rapidly into stupor or even coma, emerging again to become 
almost normal. Transient accesses of diplopia with squint may be noted. 
Examination during a period of maximal symptoms may reveal a papil- 
loedema, sometimes severe in rapidly developing cases. The plantar re- 
sponses may, on one or both sides, be of the extensor type. There may be 
an inequality of tendon jerks on the two sides, the abdominal reflexes may 
be diminished on one or both sides. They may even be absent. Periods 
of mental confusion may also occur. 

This fluctuation in the severity of the symptoms, the fugitive character 
of the physical signs and the generally downhill tendency of the illness, 
despite the fluctuations are amongst the features which are characteristic 
of subdural hajmatoma and help to differentiate it from that of intracranial 
new growth. When the syndrome develops rapidly, it is more common to 
meet a marked slowing of the pulse than in new growth. 

In most instances there is no trace of blood in the cerebro-spinal fluid. 

In all cases there is a great liability to a rapid development of coma 
with a fatal issue. Yet, occasional finding at necropsy of what is clearly 
a subdural haematoma of very long standing, unsuspected during life, shows 
that from time to time the sequence of events briefly reviewed above fails 
to develop. Though it has to be confessed that even in such cases it is 
highly probable that careful clinical examination and an awareness on the 
part of the examiner of the symptom-complex of haamatoma might have 
made diagnosis possible during life. 

Diagnosis and Treatment. — The features which should make clinical 
diagnosis possible have been described, but in certain doubtful cases certainty 
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can be obtained only by an exploratory operation. This may consist in 
bilateral trephine holes and tapping of the subdural space, or in the turning 
down of osteoplastic flaps and the evacuation of the cyst when found. It 
is clear that treatment is essentially surgical. 


EMBOLISM 

The majority of embolisms of the cerebral arteries occur in valvular 
heart disease, 89 per cent. (Saveliew). Embolism may also occur from 
detached portions of clot from an aneurysm, from thrombi in connection 
with atheroma or syphilis of the aorta, and from detached clots which may 
form in the region of the pulmonary veins and left heart where there is no 
cardiac valvular disease. This latter condition is not an infrequent cause 
of puerperal apoplexy. It occurs in suppurative and gangrenous conditions 
of the lungs, and is an essential factor in the production of “ pulmogenic ” 
cerebral abscess. Embolism is rather more frequent in women on account 
of the greater incidence of mitral stenosis in that sex, and from the puerperal 
cases. 

The embolus comes from the left heart and may be a vegetation from a 
quite recent endocarditis, but is more commonly a detached vegetation 
from a chronic and especially from a septic endocarditis. Very frequently 
it is a detached portion of clot which has formed in the left auricle 
in mitral stenosis. The middle cerebral arteries are the usual sites of lodg- 
ment of the emboli, and the left middle cerebral is rather more frequently 
affected than is the right. Embolism of the other cerebral vessels may occur, 
but is extremely rare. 

The pathological events which may follow the plugging of a cerebral 
vessel with an embolus arc varied and are highly important. In the first 
place, secondary thrombosis may proceed from the embolus throughout the 
whole distal distribution of the vessel, and lead to complete softening of its 
area of supply, and the clinical aspect will be that of severe and unchanging 
damage to the brain. The softened area may shrink or may undergo cyst 
formation, or it may be completely absorbed, giving rise to a porencephalus. 
Secondly, the embolus in the absence of secondary thrombosis may become 
adherent to one spot of the vessel wall at the site of its lodgment, and re- 
tracting from the vessel wall elsewhere, the blood channel becomes reopened, 
and the clinical results of the embolus, at first very severe, may disappear 
with unexpected and dramatic rapidity, and complete recovery ensue. 
Thirdly, the embolus may contract at the site of its primary lodgment, 
and become detached and shifted on by the blood stream to find a second 
resting-place in a much smaller artery. This event is manifest cHnicaUy by 
rapid clearing up of the physical signs in many regions, with persistence or 
even deepening of the involvement of one particular region. For example, a 
severe and complete hemiplegia clears up suddenly on the third or fourth 
day, leaving a brachial monoplegia only. Fourthly, an embolus may be 
impacted at the termination of the internal carotid artery, giving rise to severe 
hemiplegia mth blindness of the opposite eye from blocking of the ophthalmic 
artery — carotid hemiplegia. Owing to the re-establishment of the circula- 
tion by the circle of Willis the hemiplegia is likely to recover rapidly, while 
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the eye remains permanently blind owing to secondary thrombosis extending 
through the ophthalmic artery. When an embolus is finally lodged and 
completely occludes the artery, the condition, both pathologically, clinically 
and from the point of view of treatment, is one of thrombosis, the cause of 
the embolism being taken into consideration. As with thrombosis, the 
immediate result of permanent occlusion is a condition of infarct and acute 
oedema in the region from which the blood supply is cut off. The acute 
mdema causes local pressure and increased general intracranial pressure, 
and is a common cause of the transient coma which often supervenes a few 
hours after the stroke, in both embolic and thrombotic apoplexy. 

Stroke from embolism is the most suddenly occurring of all apoplexies, 
and the ictus is not preceded by any prodromal cerebral symptoms. Con- 
sciousness is apt to be lost at once if the whole middle cerebral artery be 
occluded, especially if the lesion be upon the left side. Or it may be retained 
throughout if the embolus lodge in a small vessel only. 

Diagnosis. — This rests upon the occurrence of sudden apoplexy without 
prodromal symptoms in the presence of an obvious cause for embolism such 
as cardiac valvular disease, aortitis, pulmonary thrombosis or the puerperal 
state. The diagnosis can be a matter of probability only in those conditions 
where either embolism or thrombosis is likely, such as enfeebled cardiac 
states and the puerperal state. ^ 

Prognosis. — The prognosis in cerebral embolism depends upon the size 
of the vessel which is plugged, as deduced from the severity of the initial 
symptoms and their extent, and upon the immediate pathological changes 
which occur in the obstructed vessel as above described ; and according to 
the nature of these changes it may be the most severe and least recoverable, 
or, on the other hand, the least severe and most recoverable of all forms of 
apoplexy. The prognosis of the condition causing the embolism is often 
the more important. 

Treatment. — The treatment is that of cerebral thrombosis (see p. 1606 ) 
together with that of the condition giving rise to the embolus. 


ABTERIAL THROMBOSIS AND HAEMORRHAGE 

Cerebral thrombosis and cerebral haemorrhage seem hitherto to have 
been described in text-books of medicine as quite separate conditions, almost 
antagonistic and mutually incompatible, between which it was highly 
essential and even possible to make a differential diagnosis for the purpose 
of applying a very dissimilar line of treatment in the respective conditions, 
each line of treatment being the worst possible for the other condition. It 
cannot, however, be too forcibly pointed out that primary arterial throm- 
bosis and primary arterial hajmorrhage depend in every case upon degenera- 
tion of the arterial wall, and that every condition of degeneration of the 
arterial wall may cause either thrombosis or hsamorrhage indifferently. 
It is a usual experience to find in patients who have had severe strokes 
that thrombosis was the cause of the earlier, and haemorrhage of the final 
apoplexy. Even in that condition, which has always been held to be the 
most important antecedent of cerebral haemorrhage — renal disease with 
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high arterial tension — Janeway has recently found that thrombosis and not 
haemorrhage was the cause of apoplexy in many of his cases. 

On account, therefore, of the identity of the underlying pathological 
condition in every case, and the clinical association of thrombosis and 
haemorrhage of the cerebral arteries, and the difficulty of distinguishing them 
clinically, the two conditions are here described together. 

etiology and Pathology. — The arterial degeneration which may result 
in cerebral thrombosis and haemorrhage is due to the following causes : 
(1) Syphilis, which is the commonest cause of thrombosis in the first half of 
adult life, and which is less commonly the cause of haemorrhage. It may 
affect both the large and the small arteries, even to the smallest. All the 
coats of the artery are affected, and in the case of the finest vessels there is 
conspicuous lymphocyte accumulation or “ cuffing ” round the vessel. In 
the neighbourhood of the affected vessels there is always syphilitic cerebritis 
in the form of lymphocyte exudation and cedema, and meningitis, if the 
lesion come to the surface. This is the most recoverable of all thrombotic 
lesions of the brain. (2) Atheroma, which is the common cause both of 
thrombosis and of htemorrhage in the second half of adult life, and which 
is by far the commonest cause of hsemorrhage. It must be especially borne 
in mind that cerebral atheroma may be local in the cerebral vessels, and 
unassociated with general atheroma of the systemic vessels. (3) Arterial 
hypertrophy, with secondary focal degeneration of the media, with or 
without its commonly associated renal disease, which is of the nature 
of " small white kidney ” in children and younger adults, and of the 
various types of “ granular kidney ” in older subjects. (4) Abnormal 
conditions of the blood, especially when associated with feeble cardiac 
action and low blood pressure, as in the puerperal state, and in septicBsmio 
conditions, and at the time of the menopause. Heemorrhage into the brain 
may also complicate polycythsemia and acute leukromia. (5) In association 
with new-growths of the brain, both thrombosis and haemorrhage are common 
events, especially when the neoplasm is soft and rapidly growing. The 
vascular lesion may occur quite early in the course of the new-growth, and 
apoplexy may be the first sign of its presence. (6) Inflammatory conditions 
of any nature may cause thrombosis and haemorrhage. The vascular lesions 
are usually small, but they may be extensive, and may cause death. 
(7) Traumatic lesions, such as the passage of a bullet through the brain, 
or a blow upon the head, or concussion from high explosives, may cause 
extensive thrombosis or h(Bmorrhage. 

Wliile cerebral haemorrhage results often enough from the direct rupture 
of a true aneurysm, or of one of those irregular local thinnings of the vessel 
wall which is called a “ false aneurysm,” and may take place from an artery 
the wall of which is softened by disease though there be neither thinning 
nor bulging of the vessel wall, yet it is probable that cerebral haemorrhage 
is very often the direct consequence of thrombosis, and especially of throm- 
bosis which has occurred some time previously. The sequence of events 
is as follows : An area of thrombosis occurs within the brain, and the usual 
softening and necrosis follow. On the confines of this area, the necrosis 
spreads to come in contact with the wall of a living and unthrombosed artery, 
perhaps of considerable size. The arterial wall of this vessel was nourished 
by the capillaries of the necrosed area, and with its nutrient supply now 
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cut off there is local degeneration of the wall of the living artery. Moreover, 
the shrinking of the necrosed area of brain causes loss of support to the 
degenerate wall of the vessel, which ruptures as the result, under the influence 
of any sudden increase of blood-pressure. It is for this reason that one 
commonly finds in patients who have had multiple attacks of apoplexy, that 
the final and fatal attack is one of heDmorrhage, and that the preceding attacks 
have been attacks of thrombosis. These spots of thrombosis, which cause 
haemorrhage, need not be of large size, and they may be so small as hardly to 
cause symptoms on their occurrence. Marie first called attention to these 
small spots of thrombosis as plaques jaunes^ small yellowish-brown spots, 
softened and sometimes cystic, and pointed out their importance as a cause 
of cerebral haemorrhage. In a similar way the thrombosis of syphilitic 
artbrial disease may cause subsequent haemorrhage. 

Syphihtic cerebral thrombosis is not usually a pure pathological process, 
for the vascular disease is often accompanied by acute syphilitic encephalitis, 
with much lymphocyte extravasation in the vicinity of the diseased vessels, 
and acute local oedema, which increase the evascularisation when thrombosis 
occurs. The symptoms of cerebral loss of function are not all due to the 
thrombosis, but are in part owing to the recoverable acute inflammatory 
condition, and it is for this reason that syphilitic apoplexy often shows much 
more recovery than do other forms of apoplexy. , 

Thrombosis is a more common cause of apoi)loxy than is ha)morrhage, 
but it is much more frequently survived, while haemorrhage is frequently 
fatal, within from a few hours to a few days of its onset. It follows there- 
fore, that in the autopsy room of a general hospital, haemorrhage is seen mcuh 
more often than is thrombosis, while in infirmaries, \rhere the survived 
cases of apoplexy collect, thrombosis is almost invariably the lesion found to 
be primarily responsible for the apoplexy. 

Thrombosis tends to occur when an habitually high blood pressure is 
temporarily lowered and the circulation less active, and is always strongly 
suggested when apoplexy occurs during sleep and conditions of quiet, and 
after exhaustion, exposure to cold, severe purgation, and in debilitated states 
generally. It is preceded by slowing of the circulation in the area affected, 
and this may be productive of prodromal symptoms. Or there may be 
slight local thromboses preceding the main thrombosis, also giving rise to 
prodromal symptoms. Thrombosis may thus have an ingravescent onset, 
especially when clotting occurs in distal branches of an artery and extends 
towards the main vessel ; but, on the other hand, it may have an absolutely 
sudden onset when the clotting occurs primarily in a large artery. The 
immediate effect of the thrombosis is a condition of infarct with oedema, 
extending widely in the vicinity, and it is this oedema which causes the loss 
of consciousness so comqionlyseen a few hours after the apoplexy has occurred. 
The oedema tends to pass off in a few days, and the area bereft of circulation 
by the thrombosis tends to become narrowed by collateral circulation from 
surrounding regions, and any recovery of function within the affected region 
must be by collateral circulation from elsewhere. The affected area at an 
early stage is bright red in colour, and soon becomes soft and shrunken (red 
softening). Later, the blood pigments degenerate with the production of 
bilirubin and are partly absorbed, producing a yellow-coloured lesion (yellow 
softening). Finally, much of the thrombosed tissue becomes necrotic and is 
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absorbed, leaving one or several cystic cavities. These cavities are never so 
sharply defined as those resulting from embolism, because of the more 
complete necrosis occurring with the later lesion. Still, a severe arterial 
thrombosis occurring at an early age may result in a porencephaly. Cavities 
found in cases of apoplexy after years have elapsed, are too often attributed 
to hsGmorrhage. In reality they are nearly all due to thrombosis or em- 
bolism. The cerebro-spinal fluid in thrombosis is never found to contain 
blood, but some little time after the apoplexy it is often coloured yellow 
or yellowish-brown from escape of changed blood pigments, when the 
lesion has reached the surface of the convexity or the surface of the 
ventricle. 

Hiumorrhage, which is usually described as an apoplexy of sudden onset, 
may be so when the escape is from a large vessel. When the bleeding com- 
mences from a smaller vessel, the symptoms are not sudden in their onset, 
but gather rapidly. Such a haimorrhage is much like an avalanche. Com- 
mencing from a small vessel the haemorrhage tears a small cavity, and in so 
doing opens up fresh bleeding points, and with increasing destruction more 
and more bleeding occurs from every piece of torn tissue, until the haemor- 
rhage reaches such a size as to burst commonly into the ventricle and much 
more rarely on to the surface. Indeed, it is difficult to conceive how a 
haemorrhage into such a soft and vascular tissue as is the brain should ever 
stop. As a matter of fact, it very rarely does so, but causes death in the 
first attack of haemorrhagic apoplexy, within from a few hours to a few days 
after the onset, from widespread tearing up of the nervous system and burst- 
ing into the ventricle. One of the most important clinical distinctions 
between apoplexy due to thrombosis and apoplexy due to haemorrhage is 
that the former is often survived, and that the latter is almost invariably 
fatal within a short time of the onset. 

Haemorrhage may occur anywhere within the nervous system, but its 
common seat of commencement is in the centrum semiovalc, and the vessel 
which bursts is one of the perforating arteries, of which the lenticulo-striate 
which carries the name of the artery of haemorrhage ” is the most common. 
Such bleedings are often called “ capsular haemorrhages.” It must be 
pointed out that this term capsular refers to the region outside the corpus 
striatum or external capsule, and not to the compact internal capsule as it 
conver^^es to the crus cerebri. The cerebro-spinal fluid in cases of haemor- 
rhage contains blood within a very short time of the onset, and lumbar 
puncture often withdraws what is practically pure blood in large quantities. 
I have found blood present in large quantities very often within an hour 
of the onset. 

Both thrombosis and haemorrhage may occur in any part of the brain, while 
massive embolism is rare, except in the middle cerebral artery. The semi- 
oval centre, the calcarine region and the pons are the common sites of both 
haemorrhage and thrombosis in that order of frequency. Haemorrhage is 
rare except in these regions, while thrombosis is not uncommonly met with 
elsewhere. 

Symptoms. — The nature of the symptoms in apoplexy will depend upon 
the site of the vascular lesion ; and as the semioval centre or region of the 
middle cerebral artery is the commonest site for all the vascular lesions, hemi- 
plegia is the common result ; and this is associated with aphasia, if the lesion 



1600 


DISEASES OF THE NERVOUS SYSTEM 


ia in the left hemisphere, and involves or isolates the cortex. When the cal- 
carine artery is the site of the lesion, hemianopia results ; and this is apt to be 
accompanied by word-blindness, if the lesion be on the left side. Pontine 
apoplexy involves the appearance of double hemiplegia, bilateral ataxy and 
bilateral loss of sensibility, with signs of involvement of cranial nerve nuclei 
and cranial nerves. Cerebellar apoplexies and thrombosis of the posterior 
inferior cerebellar artery produce acute ataxy with forced movements and 
vomiting. 

Prodromal symptoms in the form of transient weakness of one or both 
limbs of one side, transient aphasia and giddiness occur in thrombosis only. 
An ingravescent onset occurs in thrombosis only and when the clotting 
occurs in the periphery of arterial distribution first and spreads towards the 
main trunk. When commencing in the parietal region, tingling and numbness 
of an extremity first occur, followed by a spread of these symptoms over half 
of the body, and subsequent weakness deepening into hemiplegia. When 
commencing in the left temporal region gradually oncoming aphasia is first 
noticed, and when commencing in the ascending frontal convolution a 
peculiar sensation of heaviness in the limbs gradually increases until hemi- 
plegia is obvious. 

The onset in embolism is always instantaneous; it may be sudden in 
thrombosis, and in hiemorrhage from a large vessel. In haemorrhage it is 
always rapid. Consciousness is lost or not, according to the severity of the 
initial lesion and the site it occupies, and to the magnitude of the processes 
which follow the initial lesion, namely, the cedema of embolism and thrombosis 
and tearing of the brain tissue in hasmorrhage. In hcemorrhage, conscious- 
ness is lost soon, and the rapid development of severe symptoms which 
progressively deepen, is a most important early indication that this is the 
nature of the lesion. 

In calcarine thrombosis the initial symptoms may be so slight as to pass 
unnoticed by the patient, whose first indication of defect may be, that he 
runs into objects on his blind side. 

Convulsion sometimes occurs at the onset, and this nearly always indicates 
thrombosis, rarely embolism, and never hfiemorrhage. There may be some 
local spasm in the region of the cranial nerves in pontine heemorrhage, but 
this is not convulsion. 

Conjugate deviation of the eyes is a common feature of all apoplexy. 
When the lesion is irritative at its onset, and not too destructive, and 
always when convulsion occurs at the onset, there may be active conjugate 
deviation, the eyes being turned away from the side of the lesion and towards 
the paralysed or convulsed side in hemiplegic oases, or the blind side when 
hemianopia is present. Bui this active conjugate deviation lasts but a short 
while and is followed by, a paralytic conjugate deviation in the opposite 
direction, both eyes being directed away from the paralysed side and towards 
the side of the lesion. This variety of conjugate deviation may last for 
a considerable time, but usually disappears with the onset of deep coma. 

The pupils are often unequal ; they may be contracted, or dilated widely, 
and may be insensitive to light. In severe apoplexy, when as the re‘.sult of 
the cerebral shock or when hiemorrhage or oedema have so raised the pressure 
as to greatly reduce the physiological activity of all the iutracranial elements 
with the production of deep coma, the pupils are widely dilated and insensi- 
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tive. In pontine lesions, the pupils are often contracted to pin-point size, 
and this condition is of important localising significance. 

In proportion to the severity of the general intracranial disturbance, 
respiration tends to be hurried, noisy and stertorous, and with increasing 
pressure to become irregular, grouped or of the Cheyne-Stokes type. The 
blood pressure tends to be raised and the pulse full in all conditions of 
apoplexy, provided the heart will respond to the requirement of an increased 
blood pressure in the face of an increased intracranial pressure. 

Swallowing is often impossible, and the sphincters may be relaxed ox 
retention may occur. 

In the usual variety of apoplexy where the lesion is in the area of the middle 
cerebral artery and the local sign of the lesion is hemiplegia, it will be obvious 
that when the general intracranial pressure becomes severe and the coma 
becomes deep, the hemiplegia becomes less apparent, or masked by the 
universal condition of paralysis consequent upon the general intracranial 
condition. The physician often sees the patient for the first time when there 
is considerable coma, and he must determine upon which side the lesion is 
situated, and endeavour to have some perspective as to prognosis by deter- 
mining the severity of the lesion. 

The following points will serve to determine the side of the lesion when 
these signs are present: (1) The paralytic conjugate deviation is towards 
the side of the lesion. (2) The corneal reflex, when any is present, is dimin- 
ished or lost on the hemiplegic side. (3) Painful stimulation will elicit less 
response or no response upon the hemiplegic side (hemiansesthesia). (4;) The 
patient may respond by blinking to a feint made with the observer’s hands 
towards the patient’s eyes upon the sound side, and not on the hemiplegic side 
(hemianopia). (5) The limbs on the hemiplegic side when raised and allowed 
to fall passively, do so in a more lifeless, inert and flaccid fashion than upon 
the sound side. (61 And when there is any difference between the knee-jerks, 
abdominal reflexes aud plantar reflexes, the former tend to be diminished and 
lost on the hemiplegic side whUe the plantar reflex will be of the extensor type 
on the hemiplegic side. It must be remembered in this connection, that a 
severe lesion of one cerebral hemisphere abrogates for a time at least most of 
the functions of the whole hemisphere, and that the hemiansesthesia and 
hemianopia, here referred to, do not necessarily indicate that the destructive 
lesion involves the visual and sensory paths. And further, that the condition 
of coma due to increased intracranial pressure of itself causes such signs as 
bilateral loss of abdominal reflexes and knee-jerks, and bilateral extensor 
rcspouvses in the plantar reflex. 

The severity of the lesion may be judged — (I) From the depth of the 
coma ; (2) from the degree to which the patient responds to any form of 
stimulation and from the general signs of nervous depression present — for 
example, a condition of complete bilateral flaccidity with complete loss of all 
reflex action and of all response to stimulation indioatos a most severe lesion ; 
and (3) from signs of failure of respiration as shown by irregular, grouped or 
Cheyne-Stokes breathing. It is further important to arrive at a determina- 
tion if possible as to whether the condition present is stationary, deepening 
or showing signs of amelioration. 

Vomiting is not an uncommon occurrence in the early hours of apoplexy 
and before coma becomes deep. Hyperpyrexia is often seen in fatal cases 
51 
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bofore the end. It is especially common and may rcacn a high degree in 
pontine apoplexy. It may be preceded by initial depression of temperature. 
It is of fatal prognostic import. 

Hemiplegia is the commonest sequel of vascular lesions of the brain. 
The signs which serve to indicate its presence in the comatose subject have 
already been enumerated. 

After cerebral thrombosis it may happen that the initial hemiplegia 
is completely recovered from, but unless this recovery begins early and 
progresses rapidly it is not likely to be complete. 

The essential feature of hemiplegia is the loss of voluntary movements, 
but as this loss begins to pass off, certain new features make their appearance. 
These are muscular hypertonus, increased tendon jerks, and associated 
movements. 

The restoration of movements follows a certain order. Deviation of 
the tongue and facial asymmetry clear up early ; next, the leg begins to 
recover ; and finally — and often very incompletely — the arm. The return 
of movements in the limbs is selective. In both upper and lower limbs, 
movement at the proximal joints recovers soonest and most completely. 
In the leg, extension and plantar flexion recover more completely than flexion 
and dorsiflexion. As a result, the patient can often stand when he cannot 
lift the foot and leg to step properly, and has instead to circumduct the 
limb when walking. In the arm, flexion movements recover soonest and 
best, while the fine skilled movements of the hand and fingers are frequently 
lost for ever. 

The development of hypertonus, or spasticity, is as selective as the return 
of movements. In the leg, the extensor group becomes spastic ; in the 
arm, the flexor group. Thus, the arm tends to take up a position of ad- 
duction, with flexion at elbow, wrist and digits. The leg is always spastic 
in extension, and does not go into flexion contracture, as may happen in 
spastic paraplegia from spinal cord lesions. The degree of hypertonus varies, 
and is greatest when the loss of movement is greatest. 

The tendon jerks are exaggerated, and there is clonus (knee and ankle) 
in the affected limbs. The Babinski plantar response persists, but the 
abdominal reflexes, which are initially lost on the affected side, sometimes 
return after a period of months. 

The forced immobility of shoulder and distal joints in the arm may lead 
to the formation of adhesions. 

The so-called associated movements arc involuntary changes of attitude 
of the paralysed limbs which accompany forceful voluntary movements, or 
such involuntary movements as, yawning. 

Ceuebellab Apoplexy. — This is usually the result of thrombosis of the 
posterior inferior cerebellar artery, which is a branch of the vertebral artery, 
and the clinical picture is very unlike that of cerebral apoplexy. The patient 
is seized with a sudden intense vertigo which carries him to the ground, as 
in M^ni^rc’s disease. Incessant vomiting and forced movements follow, the 
forced movements rotating the patient, so that he comes to rest prone, with 
that side of the face corresponding with the side of the cerebellar lesion in 
contact with the pillow. There is intense ataxy, usually bilateral at first, 
and later becoming confined to the limbs and trunk on the side of the lesion. 
The patient is unable to lift his head, or to maintain the sitting or standing 
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position. When placed in such a position he positively dives to the ground 
when released. Nystagmus with the long slow movement to the side ol the 
lesion, and a short fast movement in the opposite direction is conspicuous, 
and the skew deviation of the eyes is sometimes seen. There is much general 
hypotonia of limbs and trunk which soon becomes limited to the side of the 
lesion. Head retraction, pain and stifiness of the neck and opisthotonos 
may occur. When the patient’s condition recovers sufficiently to allow of 
examination, all the signs of a unilateral cerebellar lesion will be found. 
Consciousness is not often lost. Since the posterior inferior cerebellar artery 
also supplies the lateral region of the medulla, signs indicative of disturbance 
of this region are usually present, and these may dominate the clinical picture 
rather than the cerebellar signs. Chief amongst them are analgesia and ther- 
mansesthesia of the face and head, due to implication of the as yet uncrossed 
quinto-thalamic path, and of the limbs and body upon the opposite side, 
due to involvement of that part of the spinothalamic tract which has crossed 
below this level. Between these two areas of sensory loss there is often a 
gap where sensibility is normal, corresponding with that part of the spino- 
thalamic tract which is crossing obliquely at this level, and therefore is too 
near the middle line to be affected. Paralysis of the motor vagus is often 
found from involvement of the nucleus ambiguus, and, from the extension 
of the lesion or of consecutive oedema towards and across the middle line, 
sometimes causes severe dysphagia and dysarthria, and one of the great 
dangers of this form of apoplexy is extension of the thrombosis to that part 
of the medulla which contains the respiratory and other vital centres. When, 
however, such extension does not take place, and if the destruction of the 
lateral lobe is not too extensive, the most remarkable recovery may take place. 

Diagnosis . — The nature of the lesion . — Embolism should be diagnosed 
in all cases where there is an obvious cardiac valvular lesion, particularly 
mitral stenosis, septic endocarditis, aortic disease and aneurysm. It is true 
that syphilitic cerebral thrombosis may occur with syphilitic aortitis, but the 
combination is rare, for syphilitic aortitis usually occurs at a much later 
age than does syphilitic cerebral thrombosis. 

Further conditions of cardiac feebleness and corresponding feebleness 
of circulation must obviously predispose to thrombosis if arterial disease be 
present. Mistakes in diagnosis will, however, not often occur, and they are 
not of moment to the patient, for embolism, when once the embolus is lodged, 
is lor all purposes ol treatment and prognosis the same condition as is throm- 
bosis. Thrombosis should be diagnosed in all primary apoplexies in young 
syphilitic subjects, for syphilitic haemorrhage usually occurs at some time con- 
siderably subsequent to a syphilitic thrombosis. In this connection the serum 
reaction and the cytology and reactions of the corebro-spinal fluid are all- 
important in the diagnosis. 

Thrombosis should be diagnosed, notwithstanding the presence of high 
arterial tension or renal disease, in all cases of apoplexy without organic 
cardiac valvular disease, when the onset occurs during sleep or under cir- 
cumstances of quiet, depletion or exhaustion, and in all cases where prodromal 
symptoms are marked, or where the onset of the apoplexy is gradual, and in 
apoplexies occurring in advanced age, for then haemorrhage is almost un- 
known. All slight apoplexies and nearly all those that survive the first 
10 days after the ictus, are due to thrombosis. 
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Puerperal apoplexy aud that occurring at the time of the menopause 
in women are mostly due to thrombosis. 

The cerebro-spinal fluid affords important indications, since hsemorrhage 
into the brain in most of the cases soon bursts on to the surface or into 
the ventricle. If blood is absent from this fluid a few hours after the 
ictus, thrombosis or embolism is highly probable and haemorrhago is very 
unlikely. Any infarct condition coming to the surface may in the course 
of time cause the fluid to be blood-tinged or yellow. It is important to 
bear in mind that the infarct conditions of embohsm and thrombosis are 
followed by packing of the infarcted region with polyinorplis, and that 
these may escape from the surface in such numbers as to load the cerebro- 
spinal fluid with such a high polymorph pleocytosis as to suggest the 
presence of suppurative meningitis. Haemorrhage is a likely cause of 
apoplexy occurring during exertion, especially if it occurs at a moment of 
severe physical strain, or at the height of passion. It is always a probable 
lesion in cases where a previous thrombotic apoplexy has occurred, the final 
event, where multiple strokes have succeeded one another, being almost 
invariably hasmorrhage. An apoplexy with rapid onset and with symptoms 
rapidly deepening, with a quick onset of deep coma, and the development of 
pyrexia and signs of respiratory failure, is usually due to hesmorrhage. The 
certain teat that an apoplexy is due to hoBmorrhage is the presence of blood 
in quantity in the cerebro-spinal space as proved by lumbar puncture. 
In cases of small white kidney in the young and of granular kidney 
before the age of 60 years, where the blood tension is very high, and 
where there is severe retinitis, hasmorrhage is the most likely cause of 
stroke. 

The position and extent of the lesion , — The position of the lesion may be 
judged by the nature of the initial signs, whether visual, sensory, motor or 
aphaaic, cerebellar or pontine, and later by the permanent symptoms resulting 
from the lesion. It must be carefully borne in mind in this connection, that a 
severe lesion of a cerebral hemisphere may entirely abrogate the functions 
of that hemisphere, initially by a process of shock and afterwards by the 
occurrence of oedema in the vicinity of the lesion, which may spread widely. 

The extent of the lesion may be gathered by the severity or otherwise 
of the early symptoms and their rate of increase, and by early or immediate 
loss of consciousness, and by the completeness of the paralysis resulting. The 
more severe the extent of the lesion the sooner do grave signs of general 
cerebral failure appear. 

Differential Diagnosis. — The diagnosis of coma due to a cerebral vascular 
lesion is usually made without difficulty from the history, and from the presence 
of unequivocal signs of 'local lesion of the brain. In a patient without history, 
and when the coma has become so deep as to remove the unilaterality of 
physical signs, from the severity of the general intracranial pressure, the 
diagnosis may be difficult from other causes of coma such as uraemia and 
diabetes, poisoning by opium, alcohol and its derivatives and illuminating 
gas, and in cases of difficulty search is to be made for the usually obvious 
signs of these conditions. Uraemia may present especial difficulties, for it 
is often associated with cerebral vascular lesion, and transient hemiplegic 
attacks may occur in this condition. This is true also of the crises of essential 
hypertension, which are described in more detail on page 1608. Absolutely 
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sudden death which is so often recorded in death certificates as due to 
apoplexy, is usually associated with a stoppage of the heart following the 
obliteration of one of its coronary arteries. Apoplexy never causes sudden 
death. There is one recorded case of death from cerebral hsemorrhage in 
5 minutes, but it is rare in any apoplexy for death to occur in under 2 hours. 
Other conditions causing hemiplegia with coma must be taken into considera- 
tion. Epilepsy and especially hemi-epilepsy may be followed by marked 
unilateral paralysis (Todd^s paralysis), which may last for a considerable 
time. Here the history of recurring attacks and the complete recovery will 
easily prevent confusion. 

Cerebral malaria and sunstroke may closely resemble apoplexy, and 
should always come to mind when rapid coma follows the development of 
cerebral symptoms in circumstances where these causes are likely. 

The congestive attacks of general paralysis of the insane are peculiarly 
difiioult to diagnose from apoplexy. Perhaps they are due to suddenly 
occurring acute cerebral local cedema. They are liable to mistaken diagnosis, 
of course, only when occurring as the initial manifestation of the disease. 
These attacks take the form of rapidly occurring attacks of hemiplegia, 
aphasia, hemianopia, hemi anaesthesia or of some combination of these con- 
ditions, usually associated with initial convulsions and followed by coma. 
The diagnosis of a syphilitic thrombosis is made with reason on the positive 
serum reactions, and cerebro-spinal fluid examination. If energetically 
treated it recovers with marvellous rajidity and completeness, to slowly 
develop the characteristic signs of geneial paralysis. It is the too rapid 
recovery in a case of apparent sypliilitic thrombosis which should suggest 
the possibility of the stroke being a congestive attack in general paralysis 
of the insane. In all cases of coma without history, especially when there 
are signs of local cerebral involvement, a very careful examination of the 
liead should be made for traces of recent injury, and if signs of injury be 
found, the skull and meninges should be opened, and the nature of the lesion 
sought out and dealt with surgically. 

Prognosis. — A majority of the cases of apoplexy from syphilitic throm- 
bosis make a fair recovery, which obviously depends upon how much per- 
mauent thrombosis occurs in the lesion of acute syphilitic encephalitis which 
is responsible for this condition, and upon the early application of appropriate 
treatment for syphilis. In some of these cases even, no recovery occurs. 

In embolism the course and prognosis depend upon the extent of the 
vascular supply cut ofi when the embolus comes finally to rest ; and 
upon the amount of collateral circulation afforded, and upon the cardiac 
condition. 

In thrombosis due to atheroma the apoplexy may be rapidly fatal from 
extension of the thrombosis and secondary oedema, which raise the intra- 
cranial pressure beyond the limits of survival. In cases which survive, 
considerable recovery may occur in proportion to the extent of the lesion, 
but in these subjects an apoplexy is usually the beginning of the end, since 
the underlying pathological causes^ arterial disease and failing cardiac action, 
still exist and are not amenable to any radical treatment. It is astonishing, 
however, how many of the cases of apoplexy due to atheromatous throm- 
bosis survive for years without any recurrence of the thrombosis or occur- 
rence of haemorrhage. In cases of haemorrhage, the immediate prognosis 
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is the gravest possible, the great majority of the cases surviving but a few 
hours. 

Treatment. — When arterial disease is known to be present, the only 
measure which can in any way tend to safeguard the patient from apoplexy 
is moderation in all things ; in diet, alcohol, mental and physical exercises, 
and above all moderation in all measures tending to lower the blood pressure, 
for haemorrhage is due not so much to the immediate high blood pressure 
as it is to an antecedent period of low blood pressure in a high tension sub- 
ject, which has allowed of thrombosis and which, when the tension is high, at 
some subsequent period causes rupture of a vessel in the thrombosed area. 
It is highly probable that no treatment influences the course and fatal issue 
of apoplexy due to hjemorrhage. Thrombosis and embolism, however, 
allow some scope for treatment, which should be the same in the two con- 
ditions ; and as I have argued above that medical treatment in cases of 
haemorrhage is useless and cannot avert the fatal result, I advise one line of 
treatment to be taken in all cases of apoplexy. 

From the onset of symptoms in every case, a careful Btimulant line of 
treatment must be adopted, and all depletive measures that may be calcu- 
lated to lower the blood pressure and diminish the force of the cardiac action 
should be scrupulously avoided. It has been pointed out in the preceding 
passages how much the Iqcal and general symptoms of apoplexy are the result 
of cerebral ischjEmia produced by the raised intracranial pressure, either from 
haamorrhage or from oedema, and how nature attempts to combat this 
ischaemia by a reflex raising of the blood pressure, to keep the cerebral circula- 
tion going, and that how when the intracranial pressure exceeds that of the 
mean intracranial venous pressure, death must at once result from stoppage 
of the cerebral circulation. As Thomas truly emphasises, “ How can the 
lowering of arterial blood pressure possibly help such conditions ? Absolute 
rest is, in the first place, essential when prodromal symptoms appear, and at 
the onset of an attack diflusible stimulants in the form of alcohol and liquid 
food ; the heart’s action may be improved by strychnine, while restlessness 
may be combated with bromides. If the patient is conscious, he should make 
aa little effort as possible. His head and shoulders should be raised, special 
care being taken that the neck is not bent, and that nothing shall interfere 
with the return of blood from the head. If there is unconsciousness with 
stertor, the head and shoulders should be turned upon one side, so that the 
tongue should not fall back and impede respiration. If there be much 
cyanosis from impeded respiration, as is often seen in plethoric subjects, it is 
advisable to withdraw blood by veneaection, for such relief of embarrassment 
acts as a stimulant to the circulation. Purgation should be avoided, and the 
bowel relieved at intervals by enemata. Stimulating food in a liquid form 
should be administered with stimulants at regular intervals ; and if there is 
any difficulty in swallowing, the food should be administered with the nasal 
tube. The bladder should be carefully watched from the first, lest retention 
should occur, and the catheter passed when necessary. Lumbar puncture 
should, when necessary, be performed for diagnostic purposes, and it fre- 
quently gives relief from symptoms due to the high intracranial pressure. 
I have many times seen consciousness return within a few minutes of lumbar 
puncture, when much fluid can be withdrawn. It is advisable to withdraw 
all the fluid which will run out at a rate above the normal. Bed-sores and 
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hypostatic bionchitis must be avoided by the usual measures. lu the cases 
that sunrive the first few days, passive movements should be used daily to 
all the joints of the affected side in hemiplegic cases, for this will obviate 
the painful rest adhesions which form in the joints of the paralysed limbs, 
and especially in the shoulder joint, and subsequently cause so much pain 
and misery to the patient. With the return of the power of voluntary 
movement, active exercises take the most important place in treatment. 
The final state of hand-and-finger movements depends not alone on the 
severity of the damage done to the brain, but in part upon the thought 
given to devising active exercises for it and the assiduity with which the 
patient can be persuaded to employ them. To avoid fatigue it is best to 
ordain a given daily period of some minutes to systematic exercise. A 
rubber sponge of appropriate size, fixed in the palm by a strip of webbing 
passing found the hand, will limit the passive flexion of the fingers, and will 
provide a resilient resistance against which the patient may move his paretic 
digits. Massage is an adjuvant, but never a substitute, for active exercises 
ill the patient wlio can undertake them. Electrical stimulation of the 
muscles is absolutely contra-indicated- It has no other effect than to 
aggravate the spasticity that is so serious a hindrance to free movement. 
A hemiplegic patient after apoplexy, should be got upon his legs and 
encouraged to make attempts to walk as early as ever the returning power 
allows any possibility of the attempt. 


HYPERTENSIVE ENCEPHALOPATHY 

In the preceding section on the differential diagnosis of apoplexy, mention 
was made of the sudden and transient cerebral symptoms associated with 
essential hypertension, and some further reference to them is necessary. 
It is known that the subjects of this variety of hypertension may ultimately 
succumb to cerebral hosmorrhage, but it should also be borne in mind that 
they are subject from time to time to what are known as “ hypertensive 
crises.” The patient is the possessor of a persistently high blood pressure. 
The attack is precipitated by a further rise in this, and develops with intense 
headache, sickness and sometimes drowsiness or even semi-coma. Examina- 
tion will reveal the presence of hypertensive retinitis in most cases, but in a 
proportion there is a definite papilloedema with retinal hoemorrhages and 
exudate. Accompanying these symptoms there may be hemiparesis, henii- 
anopia, focal or generalised fits, or other indications of local cerebral lesion. 
The crisis is brief, lasting from a few hours to several days, and usually ends 
in recovery, but recurrence is likely, and finally many subjects develop 
cerebral atheroma and succumb to cerebral haemorrhage. Intervals of 
several months may intervene between succeeding crises. 

The presence of papilloedema is taken to indicate that cerebral oedema 
is complicating the situation. The transient nature of the crisis, and particu- 
larly the rapid appearance and disappearance of such symptoms as hemi- 
paresis, exclude the possibility of arterial thrombosis or other material 
lesion of the kind, and spasm of the arteries has been invoked to account 
for the symptoms. There is of course no conclusive evidence that this 
occurs. Yet while the cerebral arteries are not under the same measure of 
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vasomotor control as arteries elsewhere in the body, it is known that some 
such control exists, and it may be that in arterial hypertension more intense 
spasm is possible than in healthy arteries. At least, it may be said that no 
hypothesis better founded or more in harmony with the facts of clinical 
observation has been formulated. 

Differential Diagnosis. — As has been indicated, the transitory character 
of the symptoms exclude gross vascular lesions such as thrombosis, and the 
same may be said of intracranial tumour and lead encephalopathy. Yet it 
may be admitted that while it is present the hypertensive crisis shows many 
points of resemblance to the last two named conditions, especially when 
papilloedema is found. Plumbism in children and young persons not un- 
commonly develops with headache, vomiting, convulsions and focal signs, 
and the development of an intense papilloedema, sometimes also with high 
blood pressure and albuminuria, and search for other indications of lead 
poisoning and careful history-taking are necessary to exclude this condition. 
In intracranial tumour, the systolic blood pressure is rarely above normal 
limits, the history is longer and the condition progressive. Ursemia can 
usuall)^- be excluded, since in essential hypertension the blood urea is within 
normal limits, and the only abnormality in the urine may be a trace of 
albumin. 

Treatment. — Venesection is indicated as the first step, and when there 
is papilloedema or other signs of cerebral oedema (convulsions, high cere- 
brospinal fiuid pressure) lumbar puncture and the withdrawal of cerebro- 
spinal fluid, and also the intravenous or intramuscular administration of 
hypertonic solutions are necessary. As a measure of urgency from 50 to 
70 c.cm. of a 50 per cent, solution of dextrose may be given intravenously. 
For less mgent cases and as a measure that can be repeated for the relief 
of headache, six ounces of a 20 per cent, solution of magnesium sulphate 
may be given per rectum at 6 hourly or less frequent intervals. The con- 
vulsions may be treated by rectal administration of paraldehyde (240 to 
360 minims in water), or by the hypodermic injection of 3 grains of soluble 
phenobarbitone in solution. 

The subsequent management of the case is that of the underlying essential 
hypertension. 


SINUS THROMBOSIS 

Thrombosis of the cerebral sinuses may occur rarely as a primary 
condition, or it may be secondary to infective processes spreading to the 
sinuses from contiguous infected regions. 

i^tiology. — PrimaT^ thrombosis is a rare condition. It is said to affect 
the superior longitudinal sinus most commonly. It is more common in the 
first year of life than at any other period, when it may follow diarrhoea, 
broiicliitis or the conditions of cxliaustion met with in tuberculous disease, 
and in congenital syphiHs, and it may follow acute diseases such as measles 
diphtheria, etc. It may also occur at any age, up to advanced old age, in 
the terminal stages of cancer, phthisis and other chronic diseases. 

The essential cause of secondary thrombosis is the advent of micro- 
organisms to the sinuses. The infection is often a mixed one, but the 
common organisms present are streptococcus, pneumococcus and BaoiUm 



SINUS THROMBOSIS 1609 

coli. The sinus may become infected as a part of a general pyauuia, or 
infection may spread directly through its wall from a focus of local disease, 
most commonly from an extradural abscess. In most cases, liowever, the 
sinus becomes infected from a local spreading septic thrombosis of the veins 
which open into the sinus, from an infected spot at a distance. Thrombosis 
of sinuses may also occur from injury, as by bullet wounds and fractures of 
the skull, and may also result from surgical procedures in the region of the 
sinuses. 

Pathology. — The affected sinus is bulged and distended, and feels to the 
touch, as if it were injected with a solid mass. In the infective forms, the 
clot may very quickly break down into pus, and general pyaemia result. 
When the superior longitudinal sinus is thrombosed, there is marked con- 
gestion of the convolutions of the convexity of the brain, often with cord-like 
clot-distended veins. There is bloody serum in the sub-arachnoid space 
contaminating the cerebro-spinal ffuid withdrawn by luinbar puncture. 
Later, there is extensive bilateral softiuiing of the cerebral hemispheres, 
most marked in the paracentral and surrounding convolutions. The 
cavernous and lateral sinuses do not drain the brain directly, and blocking 
of one of them does not cause so much cerebral disturbance, on account of 
the presence of alternative paths for the blood. Thrombosis of the cavernous 
sinus, however, may extend to the ophthalmic veins and cause blindness 
with an anoemic and infarcted condition of the retina. The nerves which 
lie in its outer wall, namely, the third, the fourth, the ophthalmic division 
of the fifth and the sixth nerves, may bo paralysed, 

Symptoms. — The clinical aspect of this condition is made up of three 
groups of symptoms — (1) the general signs of some bodily condition 
likely to be associated with thrombosis, such as marasmus, pycemia, local 
cranial injury or septic disease of cranial bones and neighbouring tissues ; 
(2) general signs of intracranial disturbance, which will depend upon how 
much the cerebral circulation is upset by tlie blocking, and which will be 
severe in oases where the superior longitudinal or the straight sinus is affected, 
and perhaps altogether absent where the cavernous sinus or the lateral sinus 
is affected ; and (3) local signs of blocking of an individual sinus. 

The general signs depend upon congestion, cedema, meningeal exudation 
and increased intracranial pressure. Headache, drowsiness, deepening into 
coma, and vomiting are common, while delirium and convulsions may occur. 
Papilloedema is not infrequent, while head retraction and rigidity of the 
neck, trismus, strabismus, inequality of the pupils, nystagmus, and irre- 
gularity of pulse and respiration may occur. In infective thrombosis, high 
p 3 rrexia and rigors are the rule. 

Local Signs. — Superwr longitttdinal sinus . — The general signs are severe 
and convulsion is common, and bilateral hemiparesis or paralysis is likely 
to develop. There may be cyanosis and oedema of the forehead. The 
angular parietal and temporal veins may be distended, and in rare cases 
thrombosed. 

Lateral The clot may extend into the jugular vein and cause 

pain and stiffness on that side of the neck, and occasionally the thrombosed 
jugular vein niay be felt beneath the anterior border of the sterno-mastoid 
as a tender solid cord. There may be tenderness and swelling over the 
region of the mastoid emissary vein. 
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Cavernous sinus . — There is cBclema of the orbit, with proptosis and oedema 
of the conjunctiva, forehead and face. Amblyopia or blindness is the rule. 
Ophthalmoscopic examination reveals swelling of the disk with multiple 
hasmorrhagea. Paralysis of the ocular muscles and anaesthesia of the eye 
on the same side may also occur. 

Diagnosis. — If local signs, which give conclusive external evidence of 
sinus thrombosis, are absent, it may be very difficult to distinguish this 
condition from meningitis, abscess, encephalitis or other intracranial lesions. 
The septic forms of meningitis should be distinguished by the polymorpho- 
nuclear leucocytosis in the cerebro-spinal fluid. It must be remembered, 
that in the primary forms of sinus thrombosis in children, a copious lympho- 
cytpsis is met with, which may cause confusion with tuberculous meningitis. 
Abscess and sinus thrombosis often exist together. 

Prognosis. — This disease is, as a rule, rapidly fatal from ever-increasing 
intracranial pressure ; but some subjects, both in the non-inf ective and in 
the infective forms, survive. This is especially the case when the throm- 
bosis is confined to one cavernous sinus. Cases of infective thrombosis of 
the lateral sinus following jniddl e-ear disease have often been saved by timely 
surgical interference with ligature of the jugular vein and of the lateral sinus 
on either side of the thrombosed area, and with incision and turning out of 
the clot. » 

Treatment. — Beyond vigorous prophylactic measures against the causes 
of this condition and the palliative treatment of symptoms, surgical measures 
in cases of local infective origin alone are of avail. Further, in dealing with 
injuries of the skull in the region of the superior longitudinal sinus, trephining 
and exploration should be undertaken with a clear understanding of possible 
thrombosis of the sinus, and its appalling results. 


APHASIA AND OTHER DEFECTS OF SPEECH 

APHASIA 

General Considerations, — The function of speech, which is the highest 
and most recently evolved human function has as its anatomical substratum 
a region of the cerebral convolutions situated in the left hemisphere and 
having its centre a little behind the middle of the first and second temporal 
convolutions. It is limited above by the posterior limb of the Sylvian fissure, 
occupies probably the tip and the whole external convexity of the left 
temporal lobe, and spreads backwards into the supramarginal and angular 
gyri, while it extends forwards over aU the convolutions of the insula and 
possibly to the posterior ends of the second and third frontal gyri of the 
left side. 

This “ speech region of the brain ” comprises not only the cortex but 
also the subcortical white matter which carries the paths of communication 
between the speech region and other parts of the brain. Posteriorly it 
receives an important white tract from the visual region of the cortex. An 
interruption of this tract results in the condition known as “ pure word- 
blindness/* or inability to appreciate written speech. Upon its deep aspect 
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the speech region of the convolutions receives the temporal projection of 
fibres convepng the auditory impressions, and destruction of this system 
by a lesion undercutting the convolutions in the centre of the temporal 
lobe produces “ word-deafness,” or inability to appreciate spoken language. 
In this same region another set of afferents impinges upon the speech area 
which convey the muscular sense impressions and other sensory impressions 
which are produced in the movements of articulation and which are the 
only guidance which the “ deaf mute ” has in the knowledge of correct 
execution in his articulation. 

A lesion deep in the temporal lobe which interrupts both the foregoing 
piiths, isolates the speech region from any appreciation of correct execution, 
with the result that spoken language becomes unshapen and degenerates 
into a voluble jargon, “ jargon aphasia.” 

In the anterior half of the speech area a tract of white fibres gathers 
by degrees, and passing forward constitutes the bulk of the “ temporal 
isthmus,” which joins the temporal lappet to the insula, and runs beneath 
the insula to the region beneath the first and second frontal convolutions, 
from whence it is connected with the pjnramidal path of the left side, and by 
way of the corpus callosum with the pyramidal path of the right side. This 
is the executive outgoing path for speech movements and a complete lesion 
of this path, as by a limited subcortical lesion underlying the posterior end 
of the left third pre-frontal gyrus and anterior part of the insula, will result 
in complete inability to exteriorise either spoken or written speech — “ pure 
aphasia ” and “ pure agraphia.” 

In the speech area of the brain thus limited, little or nothing is known of 
any localisation of function. It is generally held that there is a gradual 
passing over from receptive function (appreciation of spoken and written 
language) in the posterior regions, to executive function (exteriorisation of 
spoken and written language) in the anterior regions. 

Inasmuch as the phenomena of “ word-blindness ” and “ word-deafness,” 
as well as executive “ aphasia ” and agraphia ” result from lesion of the 
speech area, these seem to result from lesion of the tracts concerned and not 
from interference with the function of the cortex. These phenomena are of 
common occurrence in connection with lesions of the speech region and led 
to the formulation of localised areas of the cerebral cortex with specific func- 
tions in regard to speech. Thus, Broca’s centre in the cortex of the posterior 
part of the left third prefrontal convolution was the motor centre for spoken 
language, while Exner’s centre in a similar position in the second left pre- 
frontal gyrus was the motor centre for written language. The “ auditory 
word-centre ” in which auditory memories of words were stored was in the 
cortex of the first and second temporal gyri, and the “ visual word-centre ” 
in which visual memories for words were impressed was in the cortex of the 
angular gyrus. These various centres were connected together by to-and- 
fro paths which could be separately affected by a lesion, and the attempt 
was made to explain the multitudinous and varied phenomena which occur 
in lesions of the speech region by damage to one or other of these hypothetical 
word-centres or to their connecting paths. The result was highly unsatis* 
factory, for the cases generally refused to correspond with the theories 
clinically, and practically never corresponded pathologically. Dejerine, by 
his discovery that a subcortical lesion in the right place could produce “ pure 
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aphasia and agraphia ” at the front end of the speech area and “ pure word- 
blindness at the posterior end, the cortex being intact, went far to make 
untenable the theories of narrow localisation of function within the speech 
centre. Subsequently the work of Pierre Marie, Head and others has placed 
modern conceptions of speech function upon a less artificial basis. 

The speech function seems to be concerned with the left hemisphere of 
the brain alone in right-handed persons, and this is explained by the major 
potential of the left hemisphere for receptivity and education associated 
with the mil] or use of the right hand through the countless ages of humanity. 
Left-handedness is usually associated with a transfer of the speech function 
to the right hemisphere, but there are exceptions to this rule. 

The possibility of the transference of the speech function from the left 
to the right hemisphere is great during childhood, to the extent that no lesion 
of the speech region of the left hemisphere, however extensive, causes lasting 
loss of speech in a child under the age of six years, provided sufficient in- 
telligence remain. After this age the possibility of such compensation by the 
right hemisphere for lesions in the left hemisphere seems gradually to 
diminish and to occur but little after adult life is reached, but even in adult 
life remarkable exceptions to this rule are seen. 

The descending paths from the brain by which speech is executed are 
the pyramidal paths. The speech area of the cortex seems to command 
both right and left pyramidal systems equally, so that no lesion of one 
pyramidal system is ever productive of speech defects, either asphasic or 
dysarthric. 

From this it follows that aphasia, word-blindness, word-deafness, amnesia, 
etc., only result from lesions of the convolutions and of the white matter 
closely underlying the convolutions, and never from lesions of the deeper 
parts of the corona radiata and capsules. 

When, however, both pyramidal systems are involved, as, for example, 
by bilateral lesions of the brain, or by lesions of the brain stem which involve 
both pyramidal systems where these are contiguous, or by neuronic degenera- 
tion of the p5rramidal systems in general, then defects of articulation arise 
comparable to the spastic paralysis of hemiplegia. These do not concern 
the pattern of speech, but solely the articulation, which becomes slow, 
clumsy, and slurring and indistinct, from weakness of movement, stiffness 
of the muscles concerned, and inability finely to adjust the stop positions 
at which the consonants are made. This condition, which is known as 
“ spastic dysarthria,” is commonly met with in double hemiplegia, in lesions 
of the brain stem involving both pyramidal tracts, and also in the tonic 
form of progressive muscular atrophy. In older writings it is often referred 
to under the most inappropriate name of pseudo-bulbar paralysis.” 

When the lower motor neurons subserving the speech mechanism are 
bilaterally affected, a very similar dysarthria results, from the weakness and 
inaccuracy of the movements thus entailed, which is known as flaccid or 
atrophic dysarthria,” and which is met with in lesions of the medulla 
oblongata of all kinds, in progressive muscular atrophy, and in peripheral 
neuritis. 

Lesions responsible for Aphasia. — By far the most common cause of 
aphasia, in all its degrees and varieties, is vascular disease, usually throm-^ 
bosis, less commonly embolism, and only in the rarest cases haemorrhage^ 
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for the reason that the two former lesions often affect the vascular supply 
of the superficial parts of the hemisphere, whereas haemorrhage is generally 
situated deeply ; moreover, cases of cerebral haemorrhage rarely survive 
the occurrence for more than a few hours. Cerebral tumour is the usual 
lesion causing aphasia of gradual onset, and is perhaps the only known cause 
of isolated “ word-deafness and of “ voluble jargon aphasia,” for it is the 
only conceivable lesion which can undercut and, therefore, isolate the temporal 
convolutions without otherwise interfering with their function. 

Physiological Considekations. — ^Within a short time after birth the 
child begins to recognise the nature and uses of some of the objects in the 
world around it, and to express its simple conscious process by gestures, 
and it early appreciates the gesture language ” of those around it. The 
“ mimesis,” or gesture language, thus early impressed and expressed, remains 
throughout life the most stable, the least vulnerable, and the longest lasting 
of the methods of receiving and communicating ideas. Long before it is 
able to utter any articulate sound, the infant learns to connect certain 
sounds which it hears with certain objects and with certain events, and the 
memories of these auditory patterns first implanted serve by far the most 
important function in the processes and expressions of thought throughout 
life. Whereas we rely upon our visual memories for our remembrance and 
intelligence in general matters almost exclusively, yet as regards speech we 
rely upon auditory memories to a very large extent, and of course those 
who have never learned to read do so exclusively. The process of recall, 
both in silent thought and in speaking, is the revival of auditory patterns. 
We are, therefore, strong “ visuals ” as regards general memory, but strong 
auditives ” as regards speech memory, and the relative strength of the 
two functions varies somewhat in individuals, according to personal idiosyn- 
crasy and to education, and this individual variation is sometimes apparent 
in the phenomena of aphasia. From the original connection with hearing, 
the memories of speech patterns come to be located in that part of the 
brain associated with the auditory function — in and around the temporal 
lobe. Later, guided by the auditory memories, the child begins to express 
himself in articulate speech and he does so by the revival of auditory 
memories. 

All living motion is sensory-originated, sense-guided and sense-governed, 
and a motor process of itself has no proved conscious concomitant. Our 
consciousness is that of the sensations which accompany the movement, 
or which result from the movement. The knowledge of correct execution 
so gained fortifies and increases the functional stability of the speech area, 
and is of immense importance in the speech function. If it be absent owing 
to a lesion isolating the speech area on the incoming side, speech degenerates 
into a jargon and soon becomes impossible ; just as in tabes the walking 
becomes irregular from loss of the muscular sense conveyed in the posterior 
columns, and ultimately standing becomes impossible. 

When at a considerably later age the child learns to read and to write, 
certain visual patterns (letters, words, sentences) become connected with 
certain objects and ideas, and become linked on to the already well-estab- 
lished auditory memories of speech. The meaning of the visual symbols 
is learned by the child from the meaning of the word or pattern spoken, 
which he already knows well, and the already developed auditory speech 
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function serves as the instructor of the visual speech function, and through- 
out life remains the more potent, more dominant and less vulnerable function 
of the two. 

Later still, in learning to write, the child relics upon his visual memories, 
and as his knowledge of correct execution in writing is largely visual and 
only in minor degree common sensory from the movements of the hand in 
writing. It follows that the function of exteriorising speech by writing becomes 
intimately connected with and a part of the visual speech function, and is 
usually depressed or lost with the visual speech function as the result of 
disease. It will thus be seen that there are not separate regions of the speech 
area in which the auditory memories of language and the execution of spoken 
spee^ch on the one hand, and the visual memories of language and the execu- 
tion of written language on the other hand, are represented, but that there 
are four functions intimately coupled in pairs, which have their seat in the 
same anatomical substratum. 

It is a general principle that when the speech area is damaged the speech 
function becomes depressed as a whole, with the result that function is lost 
in order of its depth of impression. 

Symptoms. — Small lesions of the convolutions seem to produce no 
defects at all, and this is perhaps true of all the regions of the cortex of the 
brain. There can be, therefore, no narrow localisation of function, and 
there must be capacity for compensation for such small lesions in the sur- 
rounding undamaged cortex. With larger lesions of the cortex, and in 
proportion to their extent, mutilation of the patterns of speech, slowness of 
utterance, inability to find the words (inability to recall), especially nominals, 
and above all isolated nominals, and finally confusion of speech intelligence 
occur, in that order. 

In the mutilated speech of the aphasic may be sometimes noticed 
stammering. This condition is at once distinguishable from true jargon 
aphasia, since the former is slow and halting whereas the latter is facile and 
voluble. Misplacement of words and the use of wrong words is common 
and is called paraphasia.” A tendency to repeat a word once pronounced 
is sometimes present and bears the name “ echolaUa.” The same faults 
occur also in writing, as faulty spelling, misplacement of letters and words, 
wrong words, “ paragraphia ” and “ echographia.” Much defect of general 
intelligence always accompanies severe damage to the speech area, and this 
will be readily understood from the very large role which speech patterns 
play in the working of thought. Difficulty in the recall of words and speech 
patterns, which has been termed “ verbal amnesia ” or nominal deficiency,” 
IS a characteristic feature of lesion of the speech area. This difficulty is 
greatest with spontaneous revival than with recall, which is “ kicked up ” 
by direct sensory stinuilation. For example, an aphasic person who is 
unable spontaneously to utter a word, may repeat the word at once when 
it is spoken to him, when he sees it in writing, or when the corresponding 
object is shown to him. It is important in this connection to bear in mind 
that we do not speak in the letters of the alphabet, nor in the words of our 
dictionary, but in a running pattern of sound. The pattern or context 
provides the meaning, while the individual words are negligible and have 
no meaning. The power of the pattern in aiding revival is very great both 
from sequence rhythm and musical quality. As examples, an aphasic who 
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has no utterance spontaneously is told to count with his interlocutor. The 
interlocutor begins counting, the aphasic joins in. The interlocutor then 
stops, but the aphasic continues counting, carried by the se<juence rhythm. 

The confusional defects of speech function are met with in extensive 
damage to the speech area, and are usual as immediate and transient pheno- 
mena in all suddenly occurring lesions of the speech area. There is general 
mental dullness, with varying degrees, usually severe, of depression of speech 
function, and much confusion, both on the acceptive and expressive side, 
when any of these functions remain, and the results of the examination of 
the speech faculty are apt to vary very much from moment to moment, 
for attention is very difficult to hold and the patient is easily fatigued and 
bored. Severe degrees of this form of defect may be associated with in- 
ability to recognise objects — “ object-blindness,” and with loss of ability 
to convey ideas by gesture — “ amimia.” 

Prognosis. — In attempting to estimate the degree of recovery which is 
likely to occur in cases of aphasia, it is necessary first to bear in mind that 
sudden cerebral injury is apt at first, by the process which has here been 
described as functional depression or “ diaschisis,” to cause very wide loss 
of function, though the lesion may not be very extensive. A total aphasia, 
for example, is often the immediate result of a lesion of moderate size. Such 
phenomena last usually not longer than a week, and until they have passed off 
it is impossible to make a definite statement, either as to the extent of the 
lesion or the likely degree of recovery. Speech may be regained by two 
entirely separate processes — either by recovery of function in partly damaged 
and functionally depressed areas, or by compensatory activity in the potential 
speech area of the undamaged hemisphere. The possible recovery of function 
will depend upon the nature of the lesion and upon its extent. It will be 
greater when a lesion may be judged to be one of pressure rather than of 
actual destruction, if such pressure be removable, as in subdural heemorrhage, 
abscess and gumma, and least when widely spread arterial disease and 
a failing heart suggest that the lesion is a thrombosis, and when an irre- 
movable tumour is present. The greater the extent of the lesion if it bo 
presumably from vascular occlusion, as judged by the associated signs, 
paralysis, anaesthesia and heiiiianopia, the less is the chance for functional 
restitution, as there is then little hoj)e of any useful restoration of the circula- 
tion through collateral vessels. In children under the age of six years, 
unilateral lesions produce no permanent speech defects, provided sufficient 
intelligence remains, but even to th^ rule some important striking excep- 
tions have been recorded. When adult life is reached, transference seems 
to occur but little, yet in a few recorded instances destruction of the posterior 
half of the speech area has been followed by an almost complete restoration 

of speech function. ... , 

Treatment. — A careful and patient system of re-education in speecn, 
such as is used in teaching mentally deficient children, is often ot great 
value in all forms of speech defect. From the amount of labour that the 
teacher has to expend for very little progress made, this treatment is not 
often given a fair trial. A fair degree of intelligence must be present, ana 
care must be taken that the lessons are not prolonged to the production or 
the boredom, with accompanying inattention and confusion, which occurs 
so readily in aphasic patients. The utterance of a simple vowel sound sliou a 
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first be taught, then that of the several vowfel sounds, and afterwards that 
of consonants and their combinations, and the patient should be directed 
while learning to watch the movements of the lips, etc., of the teacher. 
The simultaneous presentation of an object with its spoken and written 
name is often helpful in stimulating the remains of speech function into 
activity. An intelligent patient soon comes to recognise under such tuition 
that he has no paralysis of the articulatory mechanism. 

Testamentary Capacity. — No rule can be laid down as to the capacity 
of a person suffering from aphasic speech defects to exercise civil rights and 
to make a will, and each case must be judged upon its own merits. The 
first and all-important consideration is the degree of intelligence, and when 
this is good it is essential for such capacity that there should be some mode 
of cognition and of expression left. Pure word-blindness and the extremely 
rare condition of pure word-deafness do not interfere with the exercise of 
civil rights, for the patient can understand what he hears in the first case, 
and what he reads in the second, and in both conditions can express himself 
both in speech and writing. In cases of pure aphasia and pure agraphia 
there is complete civil capacity, but when, as usually happens, the two con- 
ditions co-exist, though intelligence and the receptive side of speech may be 
but little impaired, yet the expressive side of speech is reduced to gesture, 
and extreme difficulty may be met in ascertaining the patient’s Wishes. 
Auditory amnesia, and combined auditory and visual amnesia, and confusional 
defects, except in the slightest forms, interfere seriously with testamentary 
capacity and with capacity for exercising civil rights. In such cases there is 
great loss both on the acceptive and on the expressive sides of speech, with 
confusion of memory and impairment of intelligence. Most satisfactory 
results have, however, many times been brought about in apparently hopeless 
cases by careful, sympathetic and repeated procedures, in which the pro- 
perties to be bequeathed and the likely legatees are assembled before the 
patient, thus allowing the testator to match the gift with the recipient. 
The proceedings should be conducted in the presence and under the direc- 
tion of a physician thoroughly conversant with the subject of aphasia. All 
concerned should bear two points in mind, the one being that the wishes of 
the legator must be paramount, and the other that an obviously just will is 
most difficult to upset in a court of law. 

The Method of Examination of patients suffering with speech defects 
should be in accordance with some definite scheme so drawn up as to test 
each function of the complex physiological process of speech. 

The following scheme is convenient : (1) Is the patient right- or left- 
handed, and, if the latter, did he write with the right hand ? (2) What was 
the state of education as regards reading, writing and foreign tongues ? (3) 
Does he understand the nature and uses of objects, and can he understand 
pantomime and gesture, or express his wants thereby ? (4) la he deaf ? 
If so, to what extent, and on one or both sides ? (5) Can he recognise 
ordinary sounds and noises ? (6) Can he comprehend language spoken ? If 
BO, does he at once attempt to answer a question ? (7) Is spontaneous 

speech good ? If not, to what extent and in what manner is it impaiied ? 
Does he make use of wrong words, recurring utterances, or jargon ? (8) Can he 
repeat words uttered in his hearing ? (9) Is the sight good or bod, is there 
hemianopia, or papilloedema ? (10) Does he recognise written or printed 
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speech and obey a written command ? If not, does he recognise single words, 
letters, or numerals ? (11) Can he write spontaneously ? What mistakes 

occur in writing ? Is there paragraphia ? Can he read his own writing 
some time after he has written it ? (12) Can he copy written words, or 

from print into writing ? Can he write numerals or perform simple mathe- 
matical calculations ? (13) Can he read aloud ? (14) Can he name at 

sight words, letters, numerals and common objeots (15) Can he write 
from dictation 1 (16) Can he match an object with its name, spoken or 

written, when a series of objects and names are simultaneously presented 1 
(17) Any other testsj emotional, rhythmical, or musical, which may raise the 
physiological level of the speech centres. (18) Any other means of proving 
in what way he can receive and express ideas. 


OTHEE DEFECTS OF SPEECH 

1. Stammering on Stuttering. — A spasmodic defect of articulation 
leading to a sudden check in the utterance or words, or to a rapid repetition 
of the consonantal sounds in connection with which the difficulty arises. To 
the trouble with articularion are often added spasmodic movements of the 
face and head, or indeed of any part of the anatomy, 

Except in the rarest instances this condition is not associated with any 
structural changes in the nervous system nor in the organs of articulation, 
but it has been observed as the end-result of a lesion of the speech area. 
The disorder seems to consist in a lowering of the functional stability of the 
executive speech mechanism by a physiological embarrassment in conscious- 
ness. It is begotten of shyness and seK-consciousness. It is never con- 
genital, nor met with in early infancy, but arises at the age when shyness 
and self-consciousness trouble youth most. It is infinitely commoner in 
boys than in girls, for the latter are much less liable to self-consciousness. 
The stammerer never stammers in the speech of thought, nor when talking 
aloud to himself alone, nor at any time when singing, for in the two former 
cases the embarrassment of self-consciousness is absent, and in the last case 
the element of rhythm and music greatly increases the stability and con- 
fidence of the function. It not uncommonly appears in conditions of de- 
bility, and especially after measles and diphtheria. It has a frequent origin 
in sudden fright. It is the historical utterance of fright and of those who 
find themselves suddenly inflagrante delicto.’' In rebellious cases the 
element of self-consciousness seems to disappear, while the stammer persists 
as an ineradicable habit, and it is remarkable how many sufferers of this class 
have strong aspirations towards public speaking. 

In articulate speech three muscular mechanisms are concerned — (1) 
the respiratory mechanism for supplying the blast of air, (2) the larynx for 
producing the voice, and (3) the muscles of the lips, tongue, jaw, and palate 
for articulation. For distinct speech there must be absolute co-ordination 
of these mechanisms one with another. Consonants are in nearly all cases 
the source of the difficulty in stammering, and while these are all buccal 
sounds, yet some begin with a laryngeal sound, while others are purely 
buccal.' The former are termed ‘‘ voiced consonants,” and are B, W, V, Zh, 
Z, Th (as in “ thus ”), D, L, R, G, Y ; and the latter “ voiceless consonants,” 
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and are P, F, Th (as in “ thin ”), S, Sh, T, K ; while N, M, and Ng terminal, 
are “ voiced nasal resonants.” If one articulates these consonants it becomes 
at once clear that it is the presence of the initial laryngeal element or “ voic- 
ing ” which makes the difference between B, V, Z, D, G, and P, F, S, T, K, 
respectively. 

A careful attention to the manner in which the letter sounds are produced 
is absolutely essential in the investigation and treatment of stammering. 
The difficulty occurs most commonly with the explosive consonants, P, B, 
T, D, G, K, and nearly always where these occur as initial letters — that is, 
in starting the articulatory mechanism ; and to avoid this difficulty which 
arises after every pause, most stammerers speak in a rapid monotonous 
fashion. The fault chiefly lies in the direction of energy to articulation 
rather than to phonation. The patient held up by his stammer usually 
remains silent, but occasionally, having produced the first sound, he con- 
tinues to repeat it — the reduplication stammer which has been the origin 
for the names “ stammer ” or “ stutter ” by which the malady is known. 

Often the patient uses a trick or contortion to prevent the stutter or to 
relieve the feeling of nervous tension and embarrassment in consciousness 
which the defect causes, and these tend to become engrafted on him, as (1) 
associated sounds — whooping, grunting, crowing, etc. ; (2) habit spasms — 
contortions of the face, limbs, or body, which sometimes take a complicated 
form and exactly resemble the co-ordinated forms of tic. 

Prognosis. — The majority of the cases tend to a spontaneous cure, and 
recovery is hastened in all cases by systematic treatment. In every class 
of case the results of treatment may come slowly at first, but perseverance 
will in almost every case bring success. 

Treatment. — Attention should be paid to conditions of general health, 
and to the mental well-being and satisfaction of the child, with plenty of 
scope for pleasure and satisfying occupation. 

It is well for the patient to speak, read, or recite in a large room alone, 
loudly, slowly and distinctly. The following system for such exercises is 
useful : (1) The chest must be kept well filled with air. This most important 
point is often most difficult to the patient. (2) He must speak slowly, with 
a full resonant voice. (3) When he comes to the word on which he tends to 
stutter, he should raise his voice and direct his energies to vocalisation, and 
not to articulation. If the difficulty be over a voiced consonant, he must 
be directed to voice it firmly. If the consonant over which he stumbles be 
a voiceless one, attention must be directed to the vocalisation of the sub- 
sequent vowel sound ; for instance, in “ pat ” he must attempt to vocalise 
the “ at,” and he will find little difficulty in prefixing “ p ” as the syllable 
is uttered. (4) Gymnastic and singing exercises are valuable additions to 
treatment. Should associated movements be present, the speaking exercises 
may be carried on in front of a mirror, so that the patient may see these 
himself and endeavour to suppress them. 

The development of confidence and self-reliance is everything in the 
treatment of stammering. The skilled teacher first gains the liking, respect, 
and submission of his patient. He then assures him that his defect will dis- 
appear, and that he can cure himself, and demonstrates to him by correcting 
the faults that he can speak normally. 

2. Lalling. — A defect due to want of precision in the action of the oral 
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articulatory mechanism. It characterises the speech of many children 
before the art of articulation is completely learnt. It is only a persistent 
condition in some cases of defective intelligence. 

3. Lisping. — -A defect due to the indistinct enunciation of certain con- 
sonants, or to the substitution of wrong consonants. It usually occurs in 
connection with the sounds of Th, R, and S, which change to V, L, and Th 
respectively. The condition, which is almost usual in infants learning to 
speak, is due to faulty articulation, and may become a habit, in which case 
the subject has probably a bad “ car ” for sound. Defective conformity of 
the mouth may cause it ; for example, a “ tongue-tied ” person can never 
pronounce the English R correctly. 

4. Idioglossia. — A condition in which from the first moments of learn- 
ing to speak, a child uses wrong consonants, or rather he tends to substitute 
three or four consonants for the whole series. Very slight degrees of idio- 
glossia arc common in little children, whose early speech is intelligible only 
to their nannies. In marked cases the child comes to speak a language 
entirely its own. 

The course of time and education removes the defects of lisping, lalling, 
and idioglossia, and the prognosis in all these conditions is invariably good. 

Any deformity of the articulatory organs should be remedied if possible. 

James Collier. 

Revised by F. M. R. Walshe. 

APRAXIA 

Definition. — A disorder of cerebral function, characterised by inability 
to perform certain familiar purposive movements, in the absence of motor 
and sensory paralysis and ataxia (Kinnier Wilson). Q'’his disorder does not 
depend upon defective perception (agnosia) nor upon general reduction of 
intelligence. 

iEtiology. — Apraxia may result from both general and local diseases of 
the brain. It may be met with in general paralysis of the insane, in cerebral 
sclerosis and in several forms of dementia, and in paralytic chorea. It 
occurs in its purest form from local lesions of the brain, and may then be 
contified to one region of the body. It may result from lesions of the posterior 
part of the prefrontal area of the left side, the so-called “ motor or verbal ” 
aphasia and agraphia being good examples of apraxia of speech, and lesions 
in this region may also cause apraxia of the limbs on one or both sides. 
Lesions of the anterior half of the corpus callosum have been associated with 
conspicuous apraxia, as have also bilateral lesions in the posterior parts of 
the hemispheres. In the latter cases, the apraxia is likely to be associated 
with some degree of lack of recognition of an object, and of its uses (agnosia), 
and this causes apraxia from a loss of correct comprehension of the act 
required. Apraxia is sometimes met with in cases of hemiplegia in which, 
notwithstanding the complete recovery of motor and sensory paralysis, 
the performance of familiar acts — from the highest skilled movements, such 
as the fingering of the pianoforte or of the violin, or the use of his tools by 
a craftsman, to the simplest act— may be no longer possible. The features 
of the condition may be well demonstrated by the consideration of left-sided 
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hemiaprasia. There is neither loss of power nor loss of sensibility in the 
left upper extremity. When such a patient is asked to perform some familiar 
act with the right hand, he at once does so correctly, but when ordered to 
perform the same act with the left hand he is unable to do so. Either he 
makes aimless wandering movements with the left hand, or he may succeed 
in making movements somewhat resembling those required of him, with 
much slowness and clumsiness. Sometimes he may perform some act which 
is entirely different from that required of him, and this phenomenon is called 
parapraxia. When the apraxia is partial, the patient may be able to perform 
some acta and not others, his inability usually, but not always, increasing 
with the complexity of the act required. Or he may be able soinctimes to 
perform an act in which he commonly fails. Not infrequently such a patient, 
wearied with the unsuccessful attempts of his left hand, will abruptly per- 
form the act correctly Mith his right hand, to get rid of it. And he will 
define hi.s defect by saying, “ I know quite well what you want me to do, 
but I cannot do it.*’ Spontaneous volitional movement is similarly affected, 
and this leads invariably to a marked loss of initiative in the use of the 
affected limb — the patient will not try to use it. The apraxic patient is 
often to an astonishing degree unaware of his disability, and frequently 
becomes conscious of it for the first time when it is pointed out to him by 
another person. 

Diagnosis. — Apraxia may be confused with astereognosis, with agnosia 
and with ecu deal ataxia. A correct conception of the nature of the two former 
conditions will exclude the possibility of error. In cortical ataxia the 
patient obeys the w'ord of command at once and succeeds more or less with 
the act required, the defect being clumsiness of execution. The clinical 
examination of patients for apraxia must include — (1) the general psychical 
condition as regards attention, memory and reasoning ; (2) an inspection 
of sensory appreciation for defects of simple perception in the regions of 
sniell, sight, liearing, taste, cutaneous sensibility and muscular sense ; 
defects of recognition of sensory impressions in these regions (agnosia) ; 
defects of memory ; and (3) an examination of executive power for any defects 
in the movements determined by visual, auditory, tactile and kineesthetic 
stimuli. What response does the patient make to objects held in front of 
him or to gestures made to him ? Can he imitate movements ? Can he 
when requested make simple and purposive movements, with and without 
the olijccts in his hands ? When given an object, how does he hold it and 
use it '? 


AGNOSIA 

In certain conditions^ of cerebral disease, it is found that each and all 
of the sensory organs, when called into play, may fail to arouse an intelli- 
gent perception of the object exciting them. Tliis inabiUty to recognise 
the import of a sensory stimulus is called agnosia. Those patients who 
present apraxia and agnosia, often show other interesting phenomena which 
are of importance ; these are (1 ) inattention, (2) defective capacity for 
retaining recent impressions, (3) lack of initiative, and (4) perseveration. 
Perseveration consists in the repetition of an already executed movement 
when and only when the patient desires to make a fresh movement. 



CEREBRAL DIPLEGIA 


1621 


CEREBRAL DIPLEGIA 

Synonyms. — Congenital Spastic Paralysis ; Lobar Atrophic Sclerosis. 

Definition. — ^A series of clinical conditions, dependent upon lack of, or 
imperfect development, or degeneration of the nerve cells of the cerebral 
cortex, basal ganglia or cerebellum. This agenesia of nerve cells may affect 
those cells of the pyramidal system which are the latest to develop before 
birth, namely those for the supply of the lower extremities and the resulting 
clinical condition is cerebral spastic paraplegia or Little’s disease, or aU the 
cells of the p3rramidal system may be affected, producing generalised spastic 
rigidity. Again, the higher regions of the cortex may be affected, and the 
result is congenital idiocy. Similar affections of the cells of the basal ganglia 
result in congenital bilateral athetosis, and congenital chorea. When the 
cerebellum is involved, congenital cerebellar ataxy results. Further, there 
may be any combination of the above conditions. 

.etiology. — The malady may be apparent at the time of birtlj, as the child 
may be born with contractures present. More often, the signs of deficient 
or perverse movement, or of mental deficiency, appear during the first year 
of life, as the signs of cerebral activity commence to be exteriorised. In 
other and rarer cases, the degeneration of the nerve cells seems to be truly 
post-natal in onset, as in amaurotic family idiocy. In most cases no heredity 
can be traced, but sometimes several children of the same mother may be 
affected, and direct heredity has been known. Amaurotic family idiocy is 
always familial, and is almost, but not quite, limited to the Hebrew 
race. 

Abnormalities of birth are frequent. Premature, or precipitate birth, 
prolonged birth from uterine inertia rather than from dystocia, and asphyxia 
neonatorum arc all common. The child is frequently the first born of its 
mother. 

Collier has expressed the probable pathogenesis of cerebral diplegia as 
follows : If we regard the brain from the time of its earliest stages of 
development as a field sown with seeds (neuroblasts), which germinate at 
different periods of foetal life, and the germination is not even complete at 
the time of birth, the germination of all the elements in due time and their 
complete development being necessary for the formation of the perfect brain, 
then we may liken the cause of diplegia to some baneful influence, such as a 
frost, which acting at a particular time, may spare those seedlings which are 
well developed and able to withstand it, and those seeds as yet not germinated, 
but which causes havoc among the tender germinating seedlings, either to 
their death or severe maiming. In some cases, as, for example, in Little’s 
disease, the neuroblasts thus affected may, after a period of retarded develop- 
ment, ultimately become strong plants and complete their development. 
It is of interest that in the highest degrees of cerebral agenesia — anencephaly, 
pituitary abnormalities seem to be constant.” 

Pathology. — The essential histology of the affected regions is that of non- 
development, paucity in numbers and degeneration of the nerve cells, with 
corresponding absence, poor development, degeneration or a combination of 
these states, of the tracts which spring therefrom. The pyramidal tract, for 
example, may be found absent throughout, or it may reach to the medulla, 
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or to the cervical region only, and so show at what period development was 
arrested. The changes in the nerve cells are followed by secondary gliosis. 
The final result is termed atrophic sclerosis. More often certain regions are 
profoundly affected, while others escape relatively or completely; but the 
distribution is always symmetrical upon the two hemispheres. The con- 
volutions are unduly hard to the touch, and their surfaces often present a j 
worm-eaten and faceted appearance. This irregular form of the convolu- 
tions, with wide, separating sulci, gives the brain a characteristic appearance, ' 
like that of a walnut kernel. 

Symptoms. — The clinical picture of the several forms of cerebral diplegia 
presents a combination in varying degrees of certain characteristic symptoms, 
always bilaterally distributed, though sometimes more severe on one side 
than on the other. These symptoms are : muscular rigidity, paresis, per- 
verse movements, contractures and increased deep reflexes. Menial de- 
ficiency, optic atrophy and ataxy are other important symptoms. The 
signs of the disease become obvious during the first year of life or soon after. 
In severe cases, soon after birth, the nurse, in washing the child, is the first 
to notice the stiffness of the limbs, or the regular assumption of a curious 
bodily attitude. Otherwise, the abnormalities may not be obtrusive, until 
the child should sit up or learn to get about, when weakness, rigidity, perverae 
movements and pes cavus may call attention, or backwardness in learning 
to walk and to talk, and mental deficiency may first suggest that there ie 
something wrong with the child. The following are the common types of 
the disease, but it must be remembered that any combination of, or transition 
between, the types may be met with. Cerebro-macular degeneration has 
certain peculiar features which necessitate a separate description for this 
malady : 

1. Generalised rigidity; general congenital spastic paralysis. — There is 
extensive defect of the pyramidal system. The rigidity and weakness 
affect the whole of the musculature. 

2. Paraplegic rigidity ; congenital spastic paraplegia ; Little's disease . — 
The pyramidal deficiency is confined to that supplying the lower part of the 
trunk and lower limbs. 

3. Congenital bilateral athetosis and congenital chorea. — The agenesia 
affects the cells of the basal ganglia, with the appearance of irregularity of 
movement, and of spontaneous involuntary movements, which may be of 
an athetotic, choreic or irregular type. A certain variable degree of general 
rigidity is present in these cases. 

4. Congenital cerebellar ataxy. — I’he agenesia affects the cerebellum with 
the appearance of cerebellar ataxy. In this typo, the limbs are flaccid, and 
in mixed cerebral and cerebellar types there is a tendency to hypotonicity 
of the muscles, instead of rigidity. 

6. Congenital idiocy ; restless idiocy. — The agenesia affects those parts 
of the brain concerned with the higher functions. These children are emotion- 
less, restless and unteachable. The skull often shows frontal or occipital 
microcephaly. 

6. Mierocephalic idiocy — where the agenesia is of the whole brain and 
the skull very small. 

7. Cerebro-macular degeneration. 

Paresis and Rigidity. — Except in severe cases, in which the weakness 
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amouats to complete paralysis, there is more rigidity than weakness, and it 
is often astonishing that there should bo so much power in the presence 
of such a degree of rigidity. The lower extremities are generally the most 
affected, the upper to a less degree, and the facial region still less. Move- 
ment is slow and clumsy and resembles that of the tardigrade animals, and 
spontaneous involuntary movements are often present in the limbs. Con- 
tractures accompany the rigidity, and if walking is possible the gait is 
digitigrade from contraction of the calf muscles, the knees are flexed from 
contracture of the hamstrings, the thighs are rotated inwards, and the 
knees pressed together, rubbing against one another. More severe adductor 
spasm gives rise to the cross-legged progression. The rigidity and contrac- 
tures, when severe, may give rise to peculiar attitudes and deformities. A 
mask-like expression of face, with wide palpebral apertures and large open 
mouth, is not infrequent. Slobbering is very common. The head may be 
rigidly retracted, but more commonly the chin is pressed down upon the 
chest. The spinal column generally shows some deformity in the way of 
kyphosis, lordosis or scoliosis, and pes cavua or equino-varus is the rule. 

Pekversb Movements. — Under this heading must be grouped the very 
constant maladroitness of voluntary movement, the facial over-action and 
grimacing in speech and in mimetic expression, choreic movements, athetotic 
movements and intention tremor. Common sensation and the muscular 
sense are unimpaired. The sphincters are unaffected. The deep reflexes 
are increased, but are often difficult to obtain when rigidity is very marked. 
The trunk reflexes are often absent, the plantar reflexes usually are extensor 
in type. Since the growth of the skull follows and conforms with that of 
the brain, cranial ‘ abnormalities are common. There may be microcephaly, 
asymmetry and flattening in the region of the central convolutions, or 
a furrow corresponding with the interhemispheric fissure, or frontal or 
occipital smallness and flattening. Every degree of mental reduction may 
bo met with, from precocity and slight mental dullness to complete amentia. 
But this by no means corresponds with the severity of the bodily symptoms, 
for the mental defect is often most severe when the bodily symptoms are 
slight, and conversely. In some cases, very high intelligence persists, when 
there is utter uselessness of the limbs, and when speech is hardly intelligible. 
Primary optic atrophy occurs in a small number of cases. Inequality of 
the pupils and slowness of light reaction are not uncommon. Nystagmus 
is often met with. Convergent strabismus occurs in about one-third of the 
cases. Convulsive attacks are of common occurrence, and in about one- 
eighth of the cases epilepsy becomes estabhshed. 

Diagnosis. — When the symptoms are well marked, the diagnosis presents 
little difficulty, since the disease dates mostly from birth, or is discovered 
during the first year of life. Paraplegic rigiffity may possibly be confused 
with other forms of paraplegia, and, especially, with that resulting from 
spinal caries. Certain cases of pontine tumour may closely resemble 
generalised rigidity. The occurrence of such conditions during the first 
two years of life is, however, very rare. 

Prognosis. — In many cases of generalised rigidity, and in all cases of 
paraplegic rigidity, there is a tendency to slow amelioration of the rigidity, 
an increase of voluntary power and control of the muscles in the course of 
time, especially under the influence of careful training, and in paraplegic 
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rigidity, if the mental acuity be not seriously impaired, laborious treatment 
may result in an almost normal condition of the limbs by the age of puberty. 
On the other hand, some cases of generalised rigidity become progressively 
worse, and succumb, usually before the end of the fourth year. Bilateral 
athetosis and choreic diplegia, as a rule, follow a very slowly progressive 
course, without tendency to a fatal result. Paraplegic rigidity apart, a 
great many of the cases of all forms of diplegia succumb before the sixth 
year, and in those who survive this age, the tenure of life is short, few reaching 
far into the third decade of life. 

Treatment. — In those cases with a marked degree of mental impairment, 
and in those which show a course of progressive degeneration, no treatment 
is of it vail. In slighter cases of generalised rigidity, and in paraplegic rigidity, 
treatment is to be directed to the prevention of the rigidity, to regaining of 
voluntary control, and the improvement of mental acuity. There is, perhaps, 
no disease which demands greater patience and persistency in carrying out 
of suitable treatment, and there are few diseases in which more brilliant 
results may be produced from apparently hopeless cases by pertinacity in 
treatment. It is in the early years, when treatment is for the most neglected, 
that good results are more quickly and readily obtained. From the first, 
regular massage and passive movements should be employed. Voluntary 
movement should be encouraged, as far as possible, and as power and move- 
ment increase, gymnastic exercises of every kind should be employed. Rigid 
apparatus for prevention of deformity and to reduce contracture is harmful, 
for it increases the weight of the limb, and interferes with movement, which 
is the remedy with which paralysis is to be combated. Tenotomy is of 
great service in the relief of deformity and contracture, atfd should bo soon 
followed by passive movements. It should never be performed, unless a fair 
degree of voluntary power is present. Many of the patients seem to improve 
more rapidly if thyroid be administered in moderate daily doses. 


CEREBRO-MACULAR DEGENERATION: AMAUROTIC FAMllA IDIOCY 

1. WAKEN TAY-SACHS’ DISEASE : THE INFANTILE FORM 

Definition. — A family disease of infancy occurring chiefly, but not 
entirely, in the Hebrew race, affecting children during the first year of life, 
who arc apparently quite healthy when born, and characterised by — (1) pro- 
gressive mental impairment, ending in absolute idiocy ; (2) progressive 

paralysis of the whole body ; (3) progressive diminution in sight, ending in 
absolute blindness. Pathognomonic retinal changes are constantly present, 
consisting of a large anef conspicuous " cherry-red spot *’ in the region of 
the macula, and, in addition, optic atrophy occurs later and (4) a fatal termi- 
nation in the marasmio state before the age of 2 years, 

Etiology. — Nothing is known of the sotiology of the disease apart from 
its familial and racial incidence. The tendency to the disease is unquestion- 
ably congenitally installed. 

Pathology. — This is very striking. It consists of a progressive de- 
generation of the nerve cells from the highest to the lowest, and ultimately 
there may be no normal cells remaining anywhere in the nervous system. 
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The degeneration takes the form of swelling of the cell protoplasm, and of 
the dendrites with chromatolysia, swelling of the hyaloplasm and destruction 
of the cell fibrils, followed by disappearance of the nucleus, and finally by 
absorption of the remains of the cell. Every cell of the central nervous 
system both of the brain, spinal cord and spinal ganglia is in the end 
similarly affected. 

Symptoms. — There are few diseases in which the clinical manifestations 
are so perfectly uniform as in this malady. The children have all been born 
at full term, and in perfect health. They thrive well during the first 3 to 6 
months of life, when they gradually become listless and apathetic, cease to 
take interest in the surroundings, and begin to show signs of the visual failure 
which ends in blindness. Later, the child is unable to sit up, or to hold up 
its head. The limbs, which may be slightly spastic at first, become flaccid 
and motionless. There is a gradual increase of all these signs. The mental 
defect becomes more and more noticeable, the paralysis more extreme, com- 
plete blindness follows, and the patient sinks into a condition of marasmus, 
in which he dies. Convulsions, nystagmus and strabismus are sometimes 
present. 

The retinal changes are pathognomonic and are due to a degeneration 
and disappearance of the nerve cells of the retina and their processes, which 
constitute the fibres of the optic nerve. This change is most intense in the 
r(».gion of the fovea centralis, where the retina thins and disappears over a 
circular area, exposing the vascular choroid. This gives rise to the character- 
istic appearance, on ophthalmoscopic examination, of a cherry-red spot 
in the region of the macula. This spot is actually a hole in the retina ex- 
posing the choroid. The optic disk shows progressive atrophy. 

Diagnosis. — ^Distinction has to be made between this and other forms of 
progressive diplegia. The symptoms are so distinct that a physician, who 
is acquainted with the disease, and able to recognise the retinal picture, can 
hardly fail to make the correct diagnosis. 

Treatment. — No treatment is of any avail. 

2. OTHEB FORMS OF CEBEBBO-MACULAB DEGENERATION 

In addition to the classical infantile form described in the preceding 
article, two other forms are well known in which the pathological changes 
are similar but much less severe than in the Waren Tay-Sachs’ disease, and 
there is a similar familial incidence, but the incidence of the malady occurs 
later in life and the course is less rapid and the result far less serious. The 
later the onset in life the slighter and less progressive are the symptoms. 
The cherry-red spot at the macula, so constant in the infantile form, does not 
occur in the later forms. The characteristic retinal change is a disturbance 
of the retinal pigment commencing in the macular region, rather like retinitis 
pigmentosa, accompanied by honeycomb changes at the macula and some- 
times by optic atrophy. The juvenile form occurs in later childhood and 
is characterised by the association of the retinal changes and visual defect 
with some degree of mental deterioration. The adult form is the least pro- 
gressive of any, and the clinical manifestations are the visual defect and 
retinal changes in the absence of mental deterioration. 
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INFANTILE HEMIPLEGIA 

While in childhood hemiplegia of slow onset is due to the same causes as 
in adults, cerebral tumour being the common cause and chorea not an in- 
frequent one, yet the majority of the cases of infantile hemiplegia of rapid 
onset are examples of diseases peculiar to children, to which no comparable 
disease occurs in adults, and to such cases the term “ infantile hemiplegia 
is restricted. These conditions are due to gross organic lesions of the brain, 
and for this reason must be strictly separated from the cerebral diplegias 
whi^h are the result of cell lesions and not of gross lesions. 

^Etiology. — In two-thirds of all the cases, the onset occurs within the 
liist three years of life. The malady becomes increasingly rare as childhood 
advances. A few of the cases are of prenatal origin, and some of these have 
been proved to have been due to injury to the fcetal brain from a blow upon 
the mother’s abdomen, wliile others are due to syphilitic foetal vascular 
disease. In a third class of mysterious origin, mothers have given birth to 
several hemiplegic children, examples of which we have recorded. Some of 
these children are born with definite hemiplegia and contractures. Again, 
a very few cases are due to obstetrical events during birth, by whfch the 
cerebrum is injured. Acute infective diseases play a very important role 
in the causation of the disease, for about one-third of all the cases develop 
the malady during the course of a known infection. By far the most im- 
portant of such fevers are measles and scarlet fever, but hemiplegia may 
occur in the course of pertussis, small-pox, rotheln, diphtheria, dysentery, 
pneumonia, typhus, typhoid, mumps, malaria, chorea and endocarditis. 
While there can be no doubt that primary vascular lesions are responsible 
for a few of the cases in which this condition complicates tlie specific fevers, 
whooping-cough, for example, may cause cerebral heeraorrhage ; marasmic 
conditions in any fever may cause thrombosis of cortical veins, and chorea 
and endocarditis may cause embolism, yet it is certain that in the majority 
of cases, an inflammatory focal lesion of the brain or encephalitis is the 
pathological lesion. In cases which arise with no definite aetiological con- 
nection, it seems clear that a primary encephalitis is responsible, but there 
is no evidence at present as to its causal factors. 

Pathology. — The following lesions are met with, either alone or com- 
bined in order of frequency : (1) Atrophic sclerosis ; (2) cyst formation ; 
(3) shrunken patches resembling wet wash leather, with some degree of 
atrophic sclerosis in their vicinity, and (4) porencephaly. Of these, the 
atrophic conditions seem to be the results of encephalitis, which may also 
cause some cyst formation ; the cystic conditions may result from the above, 
or from hfiemorrbage or thrombosis, and porencephaly is certainly due to 
embolism. 

Symptoms. — The onset is rapid, and in two-thirds of all the cases the 
disease is ushered in by convulsions, which may be unilateral, but are more 
frequently general, and are frequently repeated during a period of from a 
few hours to 24 hours, after which the patient sinks into a subconscious 
state, from which he gradually emerges in the course of a few days, to show 
the signs of some cerebral defects, usually hemiplegia, sometimes heinianopia, 
or aphasia, or any other sign of local cerebral or cerebellar lesion. Pyrexia 
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often accompanies the convulsion, and vomiting is common. The onset 
may be without convulsions or loss of consciousness. 

The relation of the onset of the paralysis to the convulsion varies. It 
may reach its height immediately after the initial convulsion, or slight hemi- 
paresis may occur which deepens after each subsequent convulsion. Some- 
times the early convulsions leave no paralysis, but this appears towards the 
end of the first week, either suddenly with fresh convulsion, or gradually, as 
the patient recovers from the comatose state. The paralysis at its onset is 
flaccid, and involves the whole of one side of the body to a greater or smaller 
extent. An initial monoplegia is of extreme rarity. The paralysis may not 
reach the greatest intensity until the end of the second week. Subsequently 
it lessens, in some cases disappearing completely in from a few weeks to 
3 months ; in others, it may show no signs of improvement. The limbs, at 
first flaccid, subsequently become spastic and develop contractures. In the 
course of years there may be great arrest of growth on the afiecled side, 
and this is not in relation with the degree of paralysis, but apparently 
depends upon the degree of destruction which has occurred in the parietal 
lobule. Post-hemiplegic spontaneous movements of an athetoid, choreic 
or irregular kind are common, and are attributable to lesions in the corpus 
striatum and subthalamic grey matter, for which regions (jncephalitis shows 
an especial predilection. Epileptic fits recur at varying intervals in about 
half of all cases of infantile hemiplegia. These always commence upon the 
affected side and are sometimes confined to it. Mental deficiency is met 
with ill all degrees, in relation to the position and extent of the ccrebial 
cortex which is involved in the lesion. 

Diagnosis. — The nature of the malady at the onset, with convulsions, 
may be possibly suggested by prodromal pyrexia, by the severity and long 
duration of the convulsions, and by the prolonged subconscious state that 
often follows. Convulsions occurring several days after the onset of specific 
fevers should strongly suggest the diagnosis. When the signs of hemiplegia 
or of other local cerebral lesions appear, the diagnosis presents no difficulty. 

Course and Prognosis. — In a very small proportion of the cases the 
patient does not survive the initial manifestations of the disease, and dies in 
convulsions. Apart from this event, infantile hemiplegia has little tendency 
to destroy life. The initial flaccid hemiplegia tends to improve and gives 
place to a slowly improving spastic hemiplegia, which, with the return of 
some power, shows perversity of movement, stiffness and slowness, ataxy, 
athetosis and choreic movements or tremors according to the position of 
the lesion. The spontaneous movements appear within a year of the onset. 
Slow improvement may go on for years, but cases with much mental reduction 
or when recurring epilepsy is frequent, improve but little. 

Treatment. — We know of no measures that avail to prevent the occurrence 
or lessen the severity of the cerebral destruction which occurs from ence- 
phalitis. Too often the damage to the brain has happened as soon as a 
diagnosis is possible. When the paralysis has developed, treatment is to 
be directed to the prevention of rigidity and contractures by regular passive 
movements, to regaining voluntary control by encouragement and patient 
exercises, and to the improvement of mental acuity. Where there is much 
contracture and deformity, tenotomies are of great service, provided 
there be some voluntary power in the muscles, the tendons of which are 
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to be divided. Recurring convulsions should be treated as idiopathic 
epilepsy. 


SYPHILIS OF THE NERVOUS SYSTEM 

Of the many problems presented by syphilis of the nervous system one 
may be chosen for special reference, namely, the alleged dual nature of 
nei^ous syphilis and of the causative organism. It has been maintained 
that there are two distinct pathological forms of nervous syphilis, namely, 
primary parenchymatous syphilis, as exemplified in tabes and general paralysis, 
where the initial lesion is held to be in the nerve elements themselves, and 
primary meningo-vascular syphilis, in which the initial lesion is in the blood 
vessels and meninges. But the dual nature of syphilis implied by these 
distinctions is subversive of pathological principles, for the initial and funda- 
mental lesion of syphilis, wherever found and at all stages, is a lymphangitis 
or an arteritis, and very strong evidence would be needed to enforce the 
conviction that the reactions of nervous tissues to the presence of th§ spiro- 
chsete differs essentially from that of all other tissues of the body. Nor is this 
view supported by the morbid anatomy of the diseases concerned, for in every 
case of tabes and general paralysis, vascular and meningeal lesions can be 
found after death. Moreover, in the vast majority the increased number 
of cells in the cercbro-spinal fluid shows that the meninges are attacked even 
in the earliest stages. 

For these reasons the trend of opinion is to deny the existence of paren- 
chymatous syphilis as an initial lesion of syphilis in the nervous system, and 
to hold that the vessels and meninges are first injured in all forms of syphilis 
of the nervous system. 

The contention that the organism of syphilis exists in two forms next 
demands consideration. Of all syphilitics the proportion in whom the 
nervous system is attacked is small. To explain this low incidence it has 
been assumed that neuro-syphilis results from infection by a biological 
variant of the Spirochwta pallida with special afi&nities for nervous tissues — 
the “ neuro-tropic variety,’' while other forms of syphilis follow infection by 
the “ dermo- tropic variety.” At first sight this attractive conjecture seems 
to be supported by numerous clinical observations. These are, that in some 
instances several persons infected from the same source have later developed 
syphilitic nervous diseases ; that the superficial manifestations of syphilis 
are often mild or absent in those who ultimately develop neuro-syphilis, and 
that secondary and tertiary s}2)hilis, outside the nervous system of these 
patients, is rare ; also, that in Oriental countries where syphi.is is common, 
some forms of neuro-syphilis, namely, tabes and general paralysis, are 
seldom seen. 

But it has never been shown that the persons who formed the source of 
infection for several cases of nervous syphilis have themselves developed 
this disease ; it can no longer be held that tabetics and paralytics are free 
from secondary and tertiary lesions — ^witness the frequency of aortitis in 
these cases ; finally, Europeans who contract syphilis in the East are just 
as likely to suffer from tabes and general paralysis as if they had contracted 
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it at home. It cannot be denied that the secondary phenomena are often 
so slight as to pass unnoticed by patients who later become tabetics or 
paralytics, or that patients with severe integumental lesions rarely develop 
tabes or general paralysis. These facts, however, together with a large amount 
of additional evidence, suggest that the ultimate result of infection depends 
rather on the individual attacked than on any pecularity of the infecting agent, 
and they lend no support to the notion of the duality of the syphilitic organisms. 

For the purpose of description it is still convenient to describe syphilitic 
diseases of the nervous system under two headings ; Interstitial or meningo- 
vascular syphilis and parenchymatous syphilis. To avoid misunderstanding 
it must be emphasised that these are merely clinical aspects of one disease — 
neuro-syphilis, and that in both forms the primary lesion is in the vessels and 
meninges. 


The Blood and Cebebbo-Sfinal Fluid in Syphilis of the 
Nbbvous System 

A normal fluid may be regarded as one with a pressure equal to 150 to 
180 mm. of water, a cell count not exceeding 6 per c.mm., an albumin content 
of from 0.025 to 0.05 per cent., and negative Wassermann, globulin and 
Lange’s gold tests. 

In secondary syphilis, without nervous symptoms, changes are found in 
the fluid in 80 per cent, of the cases. The infection of the nervous system 
occurs early in the second stage of the disease and it is a common happening. 
In many of the cases this i^ection dies out in the course of time either 
spontaneously or as the result of treatment and the cerebro-spinal fluid reverts 
to a normal condition. In other cases the infection remains and the W.R. 
continues positive in the cerebro-spinal fluid, and it is exclusively in this 
class of patient that tabes, general paralysis and the other degenerative 
maladies of the nervous system which are due to syphilis arise. Increased 
pressure, lymphocytosis, excess of albumin or a positive Wassermann reaction 
are found with a frequency which diminishes in this order. If the blood and 
fluid arc both normal at the end of a year, neuro-syphilis is not likely to arise. 

Ill latent syphilis, without nervous symptoms, the blood is positive in 
about 70 per cent., but changes in the fluid are found in 20 per cent. only. 
A fluid which is normal in the latent stage almost never becomes pathological 
later ; if it deviates from the normal it is highly probable that neuro- 
syphilis will develop later. 

In early cerebro-spinal syphilis the blood is usually positive, but it is some- 
times negative when treatment has been thorough or recent. This indicates 
that an examination of the fluid is essential when the blood is negative in a 
case where the diagnosis is doubtful. Cells and albumin are usually greatly 
increased, the gold test is usually positive, and the Wassermann reaction is 
positive in almost every case when 1 c.c. of fluid is used in making the test. 
The blood and fluid often become normal after the first course of treatment, 
but a relapse occurs frequently and long before the recurrence of symptoms. 
Vigorous mercurial treatment and 4 or 6 full courses of arsphenamine at 
intervals of 3 months usually render the blood and fluid persistently negative. 
If both are normal a year after the fourth course, recurrence is unlikely. 

In cerebro-spinal syphilis of longer duration, the reaction in the blood is 
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almost always positive, and the duid is seldom normal in active cases. A 
positive reaction in the fluid probably indicates an active process, even in the 
absence of recent symptoms. A normal fluid indicates a healed process. The 
inference is that all cases with a positive fluid and a history of cerebro-spinal 
syphilis should be treated energetically whether fresh symptoms are present 
or not. The treatment outlined above under early cerebral syphilis usually 
renders the fluid negative and the indications for prognosis are the same. 

In tahes Waasermann’s teat is positive in the blood in about 70 per cent, 
of cases ; it is often negative in the fluid when the test is done by the original 
method with 0*2 c.c. of fluid, but with 1 c.c. it is positive in almost 100 per 
cent. An increase in the number of lymphocytes in the cerebro-spinal fluid 
as well as an increase in the total albumin with a relative increase of globulin 
is almost constant. In some cases in which the disease had remained 
stationary for a long time the cerebro-spinal fluid was normal in every respect. 

Lange’s colloidal gold test gives useful information when the diagnosis 
lies between tabes and general paralysis, for the latter gives a typical reaction, 
but the test is of no value by itself in distinguishing tabes from other diseases 
of the nervous system (see page 1558). 

Treatment by mercury and intravenous injections of neoarsphenamine 
sometimes renders the fluid normal. It is stated that in such in^ances 
relapse is less likely to occur than in other cases, but no exact correlation 
has been shown to exist between the clinical course of the disease and the 
presence or absence of changes in the blood and fluid. 

General paralysis of the insane . — The Wassermann reaction is strongly 
positive in the blood and in the fluid practically in 100 per cent, of cases, and 
an increase of cells and a positive globulin reaction are almost constant. 
Lange’s gold test gives the characteristic paretic curve. 

Treatment by mercury and arsphenamine may produce slight modifica- 
tion in the reactions, but it has very little effect in checking the progress of 
the disease. 


The Essential Lesion op Syphilis 

Every lesion in syphilis commences with the collection of spiroclimtcs 
in the lymphatic spaces surroimding small arteries. This is followed by an 
inflammatory reaction with oedema and exudation of many lymphocytes and 
plasma cells around the small vessels, and the “ cuffing ” or “ muffing ” of 
these vessels with such cells is characteristic. These cells may wander 
freely into the nervous tissue away from the vessels and may form clumps, 
often containing giant cells, and these are miliary gummata. Such a peri- 
vascular lymphocytic exudation is typical of syphihs, poliomyelitis, tuber- 
culosis and lethargic encep}ialitis, but the distinction can be made by the nature 
of certain histological elements present. Syphilis is distinguished by the 
presence of numerous plasma cells among the lymphocytes, poliomyelitis 
by the large admixture of polymorphs, tubercle by the absence of plaama cells 
and the presence of Koch’s bacilli, and lethargic encephalitis by the absence 
of any elements except the lymphocytes. The initial periarteriolitis of 
syphilis is often followed by invasion of the whole vessel wall (panarteritis), 
and often proliferative endarteritis which may give rise to thrombosis is the 
most conspicuous feature in the panarteritis. Later, the wall of the vessel 
may scar and may develop patchy calcareous deposit. The lymphocyte 
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deposit goes into fibrosis or increases to gumma formation, and there is 
neuroglial felting. Further thrombosis of the vessel may cause the softening 
and infarct conditions which necessarily follow vascular obstruction, and 
local necrosis results. The hyperproteinia and pleocytosis of the cerebro- 
spinal fiuid are expressions of tliis essential lesion upon the surfaces and 
spaces of the nervous system, and the meningeal scarring and adhesion are 
its results. 

So far the pathology of nervous syiihilis is simple, but the so-called 
'* parenchymatous ” or degenerative lesions which arc apt to be widespread 
and progressive arc as yet inexplicable. They are commonly found in the 
absence of any findable spirochsete, or of any sufficient inflammatory lesions 
in their locality, and have been observed also by Carey Coombs in the heart 
muscle and the aorta, and may be progressive when all signs of active 
syphilis such as the W.R., hyperproteinia and pleocytosis have died out 
finally. These degenerative lesions may not be improved or stayed in their 
progress by any form of treatment. The slowly oncoming progressive and 
unarrestable optic atrophy and the systemic lesions of the spinal cord in 
tabes are good examples of the degenerative lesions, and in them spirochtetes 
have rarely or never been found, while the inflammator)^ lesions are absent 
or minimal and cannot be the factors of so wide a destruction. The nearest 
locus where spirocha^tea are commonly found in tabes is the bronchial glands. 


CEREBRO SPINAL SYPHILIS 

iEtiology. — Cerebro-spinal syphilis (excluding tabes and general 
paralysis) occurs in about 4 per cent, of all persons who acquire syphilis. The 
onset of symptoms is commonest from 1 to 5 years after infection, but it 
may be as early os 2 or 3 months, or as late as 30 or 40 years. The brain is 
aflocted more often than the spinal cord, and usually when the main 
symptoms point to the latter some signs will be found to show that the brain 
is also attacked. 


1. CEREBRAL SYPHILIS 

Pathology. — The disease may begin in the meninges, in the blood vessels 
or in the bones of the skull. In cases where the main incidence falls upon 
the hlood vessels, the arteries at the base of the brain forming the circle of 
Willis or arising from it, together with their branches, are most often 
attacked . To the naked eye they show^ irregularities in size, due to thickening 
of their walls in circumscribed areas. Proliferation of the intima with a 
round-celled infiltration of the outer coats — endarteritis obliterans — is the 
characteristic microscopical change. The same clianges occur in smaller 
arteries within the brain or on its surface, and these vessels, as well as those 
at the base, may be compressed or invaded by disease beginning in the 
meninges. In each case their lumen is narrowed or obliterated, thrombosis 
occurs readily, and softening may result in parts cut off from their blood 
supply. Obliterative changes also occur in the veins and lymphatics, and 
lead to further impairment of the nutrition of the brain. 

The commonest form of meningeal syphilis is a diffuse gummatous lepto- 
meningitis at the base of the brain. On the convex surface of the brain 
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it begins most often over the frontal and parietal lobes. The meninges 
may be afEected alone, but more often the vessels are also diseased. In 
severe cases a gelatinous exudate fills the sub-arachnoid space and extends 
along the vessels and nerves. Later, the newly-formed tissue organises, 
and forms sclerosed masses of thickened adherent membranes containing 
numerous small gummata. 

Gumma of the brain is rare. When present it arises from the meninges, 
and may be multiple. The convexity of the hemisphere in the motor region 
is the site of election. A gumma may spread so as to involve the overlying 
bone. 

Many important results of cerebral syphilis are due to impaired nutrition 
of parts not directly affected. Thus softening, hsemorrhage, cyst-formation, 
atrophy of cells and tract degenerations may occur, and non -syphilitic 
diseases may be simulated. 

Symptoms. — The main incidence of the disease may fall upon vessels 
or membranes, the lesions may be diffuse or circumscribed, any portion of 
the brain or any cranial nerve may bo affected alone, and every combination 
of lesions and, therefore, of symptoms, is possible. In many cases their 
multiplicity, their presence in unusual combinations, and the changes in 
their intensity and distribution from time to time give a clue to their jiature. 

Headache is a common prodromal symptom. It is often severe, and is 
usually worse at night. Sustained mental and physical effort becomes 
difficult, the memory is impaired and the character changes. Irritability, 
intense excitement or delirium may follow, but more often the patient 
becomes lethargic. At this stage paralysis and localising signs may be 
absent. In many the pupils are unequal or irregular, or they contract 
sluggishly to light, and in some the optic disks show blurring of the edges 
and other signs of early papill oedema. 

At any time, with or without prodromata, more definite signs of vascular 
disease or of paralysis of one or more of the cranial nerves may appear. 
Arterial thromhosis is usually preceded by prodromal symptoms, but it may 
come on in one apparently well. Its seat of election is the middle cerebral 
artery or its branches, and weakness of one arm or of one side of the body 
with or without aphasia is a very common early symptom. The weakness is 
often slight and transient. If hemiplegia occurs, it takes several hours or a 
day or two to develop. It is more often a paresis than a paralysis, and 
consciousness is usually retained. Sometimes the affected limbs are rigid 
and tremulous. The symptoms of thrombosis in other arteries are given on 
p. 1559. 

In vertical meningitis^ headache is usually severe, and the skull is often 
tender over the affected part. It frequently attacks the motor areas, and 
convulsions are commofi. They may be confined to one limb or to one 
side of the body, consciousness being retained, but more often they become 
generalised and consciousness is lost. In more chronic cases mental symp- 
toms may predominate, the patient becoming slowly demented. 

With hasal meningitis severe deep-seated headache is almost always 
present. Later, a characteristic lethargy with severe impairment of the 
mental functions may appear. Whilst in this stuporose state the patient 
can usually be roused, when he answers questions in a sleepy fashion and 
obeys simple commands, but his memory is bad, and he is unable to give an 
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adequate account of himself. Variations in the degree of the stupor are a 
striking feature. In some cases profound torpor may persist for several 
weeks. 

Soon after the onset, signs of implication of the cranial nerves appear. 
Any one of them may be affected alone, but, as a rule, several are attacked, 
where they lie close together after their exit from the brain, or as they 
leave the skull through the foramina. Ocular symptoms are rarely absent. 
Inequality in size, or irregularity in the outline of the pupils, may be the only 
sign, but diminution of the light reflex, ptosis, squint, diplopia and weakness 
of the movements of the eyeball are frequent, and papiUoedema is common. 
It is characteristic of the cranial nerve palsies in syphilitic basal meningitis 
that the symptoms often show great variations in degree and distribution 
at different times. 

The symptoms produced by large gummata are those of any cerebral 
tumour — headache, vomiting and papiUoedema. 

Diagnosis. — The aphorism, probably justified 25 years ago, that syphilis 
should be thought of in every case of nervous disease that is not quite clearly 
non-syphilitic in origin, has long outlived its usefulness as a generalisation. 
But it still lingers and is responsible for the practice, far too general, of 
throwing the burden of neurological diagnosis upon the shoulders of the 
clinical pathologist to make blood and cerebro-spinal fluid examinations, as 
a substitute for that careful history taking and clinical examination that 
would usually suffice for a complete diagnosis without these accessory 
investigations. Neuro-syphilis should not be guessed at in a haphazard 
fashion, but the attempt should be made by the clinical methods mentioned 
above to assess the pathological nature of the lesion or disease process in 
any case of nervous disease, and to use serological methods to confirm 
clinical diagnosis, or to clear up uncertainty when this still obtains after full 
clinical consideration. A history of syphilis or signs of the disease else- 
where are of first importance. Obstinate headache alone should arouse 
suspicion, and when signs of vascular or cranial nerve troubles follow a pro- 
dromal period of headache and mental impairment, syphilis is the most 
likely cause. 

Jacksonian epilepsy or fits of any kind in patients without an epileptic 
history are suggestive of syphilitic meningitis or gumma, even though these 
are nou the commonest causes of these symptoms. As a rule, these convul- 
sions are readily distinguished from those of idiopathic epilepsy, by their 
partial distribution, by the weakness which remains in the parts which were 
convulsed, and by the presence of papillcedema, of cranial nerve palsies, 
or of other signs of organic disease which are found in the intervals between 
the fits. Cerebral new-growths produce similar symptoms, but this diagnosis 
should not be finally accepted until syphilis has been excluded. In all cases 
an examination of the blood and cerAro-sjdnal fluid is essential (see p. 1629) 
because a positive Wasserman or Kahn reaction in the blood may be taken 
to indicate no more than that the subject has at some time had syphilis. 
It does not usually mean that the tumour is syphilitic in nature. It is on 
the whole less rare to find a glioma in a syphilitic subject than to find a gumma 
of the brain. Only the presence of the changes characteristic of neuro- 
syphilis in the cerebro-spinal fluid, as well as in the blood, can justify the 
diagnosis of cerebral gumma. 

52 
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Prognosis. — The outlook in cases with mild s 5 mfiptomB is good if the 
treatment is efficient. In severe cases of syphilitic arteritis it is grave. 
The vessels most often invaded are largo end-arteries, and the softening 
which results when tlieir lumen is occluded is not amenable to anti-syphilitic 
remedies. Relapses are common, and patients apparently cured are often 
seized in a few months with fresh cerebral troubles. The lesions in the 
meningeal and gummatous forms of the disease are mainly cortical, and 
large areas of softening arc not produced. The prognosis is mucli better 
in this form, and complete cure is almost the rule when treatment is begun 
early. It is often impossible, however, to decide from the clinical signs 
whether the vessels or the meninges have suffered the more. In the abseiica 
of this knowledge the prognosis depends on the results obtained by tho\ 
use of appropriate remedies. 

Treatment. — See p. lb 36. 

2. SPINAL SYPHILIS 

Pathology. — The disease may begin in the bony or membranous cover- 
ings of the cord, in the blood vessels on its surface, or in the interstitial tissues 
within its substance, and spreading from one to the other, usually attacks 
several of these structures in various combinations. As in cerebrfil syphilis, 
many of the changes in the cord arc secondary to disease in the vessels or 
meninges, and appear in parts not directly attacked by specific processes. The 
commonest form of spinal syphilis is meningo-myelHis. The meninges are 
thickened and adherent, wliile the spinal and meningeal arteries and veins 
show obliterative changes, and are surrounded or infiltrated by small round 
cells. 1’hc same changes are apparent in and around the vessels and pial 
septa within the cord. In severe cases, the membranes are united to form a 
thick fibrous sheath around the cord, and the outlines of the nervous structures 
as seen in transverse section arc almost obliterated by the presence of 
numerous small gummata or of myriads of small round cells. The nervous 
elements arc compressed by the cell infiltration, or undergo softening or 
necrosis as a result of obliteration of the blood vessels . Menin go -myelitis 
is usually confined to a narrow area in the dorsal region, and is often associated 
with a more extensive meningitis. 

In some cases with severe arterial changes, extensive softening results 
from thrombosis or haimorrhage and produces severe paralysis of sudden 
onset — acute syphilitic myelitis. 

Large gummata are rare. They occur in the cord, or on its suifaco, and 
produce the signs of compression. 

In another rare form in which the membranes alone are affected — pacliy- 
meningitis and Jeptbmeningiiis — tlic dura and pia-arachnoid unite to form 
a thick fibro -gummatous sheath around the cord to wliich tliey become 
adherent. 

Syphilitic disease of the vertebral column is very rare. It produces changes 
which resemble those of tuberculous spinal caries, with osteitis and periostitis, 
and the formation of granulation tissue and gummata on the outer surface 
of the dura. Necrosis of the bones may lead to deformity of the spine. It 
is seen most often in the cervical region, where it begins in the spine, or 
spreads from a syphilitic ulcer in the throat. 
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Symptoms. — In vieningo-myelitis, pain in the back, tendernesB of the spine, 
and radiating pains or a feeling of constriction in the limb or around the 
trunk, are often present in the premonitory stage. After these have lasted 
several days or weeks, cord symptoms appear. They may come on rapidly, 
or very slowly. Often the first complaint is of numbness or tingling in the 
lower limbs, or of weakness or stiffness after exertion. Several attacks of 
temporary weakness may precede severe paralysis, and in different cases 
every degree is seen, from slight stiffness to complete paraplegia. When the 
paralysis comes on slowly the lower limbs become spastic, the knee- and ankle- 
jerks are exaggerated, and the plantar response is “ extensor.” In severe 
acute cases tlic limbs are flaccid and the tendon reflexes are at first diminished 
or lost, spasticity and increased reflexes developing later. In both forms the 
abdominal reflexes are diminished or lost below the level of the lesion. In 
most cases bladder control is impaired, and in some this is the first symptom. 
Sensory troubles may be slight when the paralysis is severe. Numbness and 
tingling are common, and some objective loss can usua.lly be detected, the 
temperature sense, especially for cold, and the sense of vibration being most 
often at fault. 

In one group of cases — Erh^s syphilitic spinal paralysis — spastic weakness 
develops slowly in the lower limbs, without meningeal symptoms. The 
bladder is usually affected, and sensory loss is slight. In this form the spinal 
disease appears later after infection than is usual in other forms of meningo- 
myelitis. 

Pachymeningitis (diffuse gumma of the theca) as an isolated disease is 
usually found in the cervical region. The earliest symptom is pain in the 
neck, radiating down the upper limbs and between the shoulders. After a 
time, usually several months, weakness, wasting and loss of sensation appear 
in the arms. Still later, spastic paraplegia may develop from compression 
of the cord. When the lumbar region is attacked, the same symptoms 
appear in the lower limbs. 

In syphilitic caries tenderness over the diaeased bones, pain on movement 
of the spine, and radiating pain in the distribution of the sensory roots at the 
level of the lesion, are the chief symptoms. When the cord is compressed, 
power and sensation are diminished in the parts below. 

Dingnosis. — SpinaJ syphilis appears in many clinical forma and often 
resembles other diseases. Hence it must be considered in every case of 
spinal disease without an obvious cause. The diagnosis may be founded on — 
(1) a history of syphilitic infection ; (2) the presence of syphilitic lesiona in 
other parts of the body ; (3) Wassermann’s reaction in the blood or patho- 
logical changes in the cerebrospinal fluid (see pp. 1629, 1630) ; (4) signs of 
associated cerebral syphilis ; (5) rapid improvement under treatment by 

specific remedies. 

Prognosis. — The outlook for recovery of power is good when the meninges 
only are attacked, but bad when the symptoms are due to softening, haemor- 
rhage, atrophy of motor cells, or tract degenerations, for these are secondary 
changes and arc not influenced by anti-syphilitic remedies. In a given case, 
however, it is not possible to assess accurately the amount of damage sus- 
tained by different structures, and the prognosis is always doubtful. Complete 
recovery occurs in about one-third of the cases of slight or moderately severe 
meningo-myelitis. The majority make a partial recovery, and are able to 
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walk fairly well, in spite of the weakness and stifEness which remain. In 
cases with a sudden onset of severe paralysis, the prognosis is very bad, and 
death from bedsores or bladder and Icidney infection is the usual result. On 
the other hand, the outlook for recovery of power is better when slight 
troubles come on rapidly than when they develop extremely slowly, as in 
Erb’s form of the disease, in which many years pass before the paralvsis 
becomes severe ; for in the first case the lesions are interstitial and they respond 
well to treatment, whereas parenchymatous degeneration of the nervoW 
elements themselves is present in the latter, and treatment is of less avail. 
The prognosis in early cases is determined by the effects of anti -syphilitic 
treatment. In cases of long standing, the most that can be expected is tha't 
appropriate treatment will arrest the course of the disease. \ 

Treatment of Cerebro-spinal Syphilis. — As soon as the diagnosis is 
made, vigorous anti-syphilitic treatment should begin. The drugs used are 
mercury, bismuth, the arsphenamine derivatives and potassium iodide. In the 
opinion of some authorities mercury still holds pride of place in the treat- 
ment of neuros 3 q)hilis, especially when administered by inunction. Treat- 
ment will vary according to the acuteness and nature of the lesion present. 

In acute syphilitic meningitis^ unless the condition is grave, it is best to, 
begin with mercurial inunction (60 grains of the ung. hydrarg.f B.P., well 
rubbed in) for the first week, and then to give a course of neoarsphenamiue 
(0*6 g.), at five or six day intervals, until 6 or 8 injections have been given. 
Simultaneously with this, intramuscular injections of a bismuth preparation 
(salicylate, or iodobismuthate of quinine, each dose containing 3 grains of 
bismuth) are employed. Subsequently, courses of bismuth or mercury and 
of arsenic may be given alternately until examination of the cerebro-spinal 
fluid shows cessation of the active disease. 

In chronic syphilitic meningitis treatment may be started with inunctions 
of mercury or injections of bismuth, followed by a course of arsenical 
injections. A full course of mercurial inunctions consists of sixty inunctions 
if signs of mercurialism do not develop. Potassium iodide in large doses may 
also be given. Treatment must at the same time be correlated from time to 
time with ccrebro -spinal fluid examinations. 

In vascular syphilis also treatment is best begun with either mercury 
or bismuth, and arsenic not given for the first two weeks. Iodides should 
also be administered. 

Massage and passive movements should be carried out daily, when the 
limbs are weak. When sensory loss is present, careful nursing is necessary to 
prevent the formation of bedsores ; and when control of the bladder is defec- 
tive, the usual precautions must be taken for the prevention of infection of 
the urinary tract. « 


GENERAL PARALYSIS OF THE INSANE 
Synonym. — ^Dementia Paralytica. 

.Etiology. — ^As in tabes, the essential factor in the causation of general 
paralysis is previous syphilitic infection. Males are affected much more 
frequently than females. The onset is commonest between the ages of 30 
and 60 years, from 10 to 20 years after infection. As a result of congenital 
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syphilis or of early innocent infection, it may appear in childhood, youth or 
even adult life. It has been estimated that about 6 per cent, of syphilitics 
develop general paralysis, but the incidence in those who have been well 
treated in the early stages is not more than 1 per cent. The incidence varies 
in different races, and seems to be greater with increasing civilisation. It 
is more apt to occur in town and city dwellers, and in those who have led a 
strenuous intellectual or business life. 

Pathology. — The skull-cap is thickened, especially in its anterior part, 
its density is increased, and the diploe is obliterated. The dura mater 
is thickened and adherent to the skull, and may show the changes of 
pachymeningitis heemorrhagica. The arachnoid is tough and thick, and 
white lines are seen between the sulci and along the vessels. The pia is 
thickened, its meshes are distended by pale yellow fluid, and on attempting 
to strip it off portions of the cortex arc torn away. The amount of cerebro- 
spinal fluid is increased. The brain looks wasted and shrunken, and its 
weight is abnormally low. The sulci are wide and the convolutions are 
narrow. The ventricles are dilated, and their ependymal lining presents a 
granular or a frosted appearance. On section the grey matter of the cortex 
is seen to be thinner than normal — decortication. On histological examina- 
tion gross changes are found in the membranes, in the blood vessels, in the 
neuroglia, and in the true nervous elements. The earliest changes are found 
in the cortical vessels and membranes. Nuclear proliferation occurs in the 
walls of the smallest pial vessels and in the perivascular lymphatics. There 
is overgrowth of the endothelial cells in the capillary walls, and around them 
lie peculiar cells — the so-called plasma cells. Small lymphocyte-like cells, 
mast cells, and many others of doubtful nature appear in and around the 
perivascular channels, and by blocking them interfere with the nutrition 
of the cortex. The larger vessels also show proliferation of the endothelium, 
degeneration of the muscular coat and perivascular infiltration. The 
spirochmtes are readily demonstrated in the brain substance. 

The fibres of the neuroglia proliferate, its cells multiply, and some assume 
an abnormal size or shape. These changes in the interstitial tissues are 
followed by degeneration of the cortical cells and atrophy of their pro- 
cesses. The changes are most marked in the cortical cells and association 
fibres of the anterior part of the cerebrum, but similar degenerations are 
found in the basal ganglia, the cerebellum, the brain stem and the spinal 
cord. 

Symptoms. — The disease is characterised by progressive deterioration 
of the mental and physical powers. 

Mental Symptoms. — The most recent acquisitions are usually lost first. 
Hence the earliest sign of mental failure will differ according to the intel- 
lectual and emotional make-up of the individual attacked. Memory, judg- 
ment and reasoning are impaired from the first, the essthetio, moral and 
intellectual attributes alter early, and changes occur in the domains of conduct 
and emotion which astonish or distress the patient's friends. To one who 
sees the patient for the first time the defects may not be apparent, but those 
who know him will speak of the changes in his intellectual capacity, character 
or behaviour. Cheerfulness has given place to depression or irritability, 
the quiet and unassuming man has become passionate and boastful, the good 
father has turned against his family, promises are no longer kept, a good 
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busineBB iB neglected, money ia Bpent unwisely, high artistic skill is lost, 
the moral code is transgressed, and so on. There is no end to the variety 
of the early symptoms, but in each case they represent a change for the 
worse. 

In the classical form of the disease, elation and expansive delusions coni 
cerning health, wealth, social position or physical and athletic powers ut(| 
prominent, but in a larger number of cases the patients are depressed 
the early stages, and the delusions when they' appear may be melancholic\ 
or hypochondriacal. Unlike the paranoiac, who may refuse to disclose his' 
delusions or who may reason skilfully from his false premises, the paretic 
reveals his delusions readily, and can be made to betray their falseness by 
his own words. To the direct question regarding his occupation the Emperor, 
the possessor of untold wealth, the world’s greatest general, will reply un- 
concernedly that he is a boot-black, or the champion athlete of the universe 
will give answers showing a complete absence of familiarity with any branch 
of sport. 

In the course of time dementia increases, memory is abolished, delusions 
are forgotten, emotion disappears, and in a year or two the patient is unable 
to move from his bed where he lies speecidess, paralysed and incontinent. 
The various concomitants of the delusions are described in the following 
paragraphs. 

The most constant and most characteristic signs are changes in the 
pupils, tremors of the face, tongue and hands, and disorders of speech. 
Changes in the pupils occur early, indeed they are often present as signs of 
past syphilis before symptoms of general paralysis appear. Inequality in 
size, irregularity in outline, and the complete or incomplete Argyll Robert- 
son phenomenon, are very common pupillary signs. Primary optic atrophy 
is frequent, but except in tabetic cases it is rarely complete. Paralysis of 
the external ocular muscles sometimes occurs as a result of associated tabes 
or cerebral syphilis. Tremor is often an early sign. In the face and hands, 
though often present when the parts are at rest, it is best seen in speaking 
or when movements, such as showing the teeth and holding the arms out- 
stretched, are carried out to order. The typical tongue tremor is a backward 
and forward “ trombone ” movement of the organ, when the attempt is 
made to protrude it. Speech is often affected early. At first it is merely 
hesitant. Later it becomes blurred, syllables are omitted, interpolated or 
slurred, and the voice becomes feeble and lacks intonation. As the memory 
fails, confusion arises in the construction of long sentences, proper names 
are forgotten, the choice of adjectives and verbs becomes more and more 
limited, and the vocabulary diminishes until only interjections are left. 
Written language suftWs in the same way, and may show defects of execution 
and of ideation before spoken speech is noticeably altered. At the onset 
voluntary power in the muscles is usually maintained, but undue fatigue 
after moderate exertion is a common early symptom. As the disease pro- 
gresses, weakness appears in the lower limbs and soon affects all the muscles. 
Some of the signs of injury to the p3nramidal tracts, such as increased tendon 
reflexes, diminution or loss of the skin reflexes, and Babinski’s plantar 
response, are found sooner or later in almost every case. In a small number 
the tendon reflexes are abolished and other signs of tabes, such as sensory 
disturbances, are present. Retention of urine or incontinence sometimes 



GENERAL PARALYSIS OF THE INSANE 1639 

occur in the early stages. Towards the end, control of the bladder and 
rectum is always lost. 

Epileptiform seizures of various kinds are common. They may be the 
first obtrusive symptom, and may occur at any time in the course of the 
disease. The attacks may have all the aspects of idiopathic epilepsy, or 
they may be local and of the nature of Jacksonian fits. Attacks resembling 
petit mal have also been observed. In the so-called “ congestive ” apo- 
plectiform attacks, paralysis of one limb or of one side of the body comes on 
suddenly with or without convulsions and passes off in a few days or weeks. 
The patient may become comatose and breathe stertorously, or he may be 
merely somnolent or confused. 

Insomnia is frequent in the prodromal period, but in the early stages sleep 
is often excessive. Later, sleeplessness and motor restlessness are often 
troublesome symptoms. 

Clinical Types. — Exalted or expansive form. — This form includes the 
cases in which elation, euphoria and grandiose ideas are prominent. 

Demented forms. — The patients often seek advice of their own accord, 
complaining of diminished mental and physical power or failing memory. 
Mental deterioration runs its course without marked depression or ex- 
altation. 

Depressed form. — This common form is characterised by melancholic and 
hypochondriacal delusions. Some have delusions of persecution. Very 
often the patient exaggerates his afllictions to a degree not seen in other 
forms of insanity, melancholic megalomania. Remissions are common. 

Maniacal form. — The features of this form are attacks of acute maniacal 
excitement, which may resemble acute delirious mania. Remissions are 
common, and apparent complete recovery may be made ; but the attacks 
recur, each one leaving the patient more demented. 

Many other varieties have been described, the stuporose, the convulsive, 
the tabo-paretic, and so on. The characters of these types are sufficiently 
indicated by the names. 

Diagnosis. — It is upon the detection of character alterations in the 
patient that the early diagnosis of general paralysis commonly depends. As 
has been said, these alterations vary from subject to subject, but constant 
components are impairment of judgment, defects of memory, and signs of 
impaired emotional control. Emotional tone may bo one of depression, 
or one of exaltation, and while the latter is the more striking it is probable 
that the former is the more frequently encountered. It is the patient’s 
family and his fellow- workers who first notice the insidiously developing 
change, and their evidence may be essential to early diagnosis. It is, however, 
important to remember that an altered emotional tone is invariably accom- 
panied by some indications of mental deterioration, and this latter component 
serves in the differentiation of the psychoneuroses from general paralysis. 
Commonly the patient himself has little or no insight into his altered state, 
and may express his subjective sense of well-being and of intellectual acuity 
in glowing terms that arouse a suspicion of the true state of affairs in the 
trained observer. 

Accompanying these essential alterations are a number of somatic physical 
signs, such as a slurring articulation, some tremor of the lips and tongue, 
perhaps some tremor of the hands. Pupillary anomalies are almost constant, 
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but fall ghort of those seen in tabes dolsalis. Thus, myosis is uncommon, 
but irregularity of outline, inequality and sluggishness of the light reaction 
are usual. There may or may not be changes in the tendon reflexes and 
plantar responses, but diagnosis in the initial stages of the malady has often 
to be made in the absence of many of these somatic signs. In doubtful cas 
oonflrmation must be sought, and can be obtained from the examination of th^ 
cerebrospinal fluid and from the Wassermaun reaction (see pp. 1629, 1630), 

Course and Prognosis. — After an insidious onset, the disease progtesse 
steadily and usually ends fatally in about 3 years. Acute forms may run 
their course in a few weeks. When convulsions are frequent, death usually 
results in about G months. When periods of extreme restlessness and 
excitement alternate with depression, one year is the average duration < In 
simple demented and depressed forms, the duration is usually about 3 years. 
The course is most prolonged in those who have attacks of wild excitement 
or mania, as remissions are very common in this form. During the re- 
missions, patients may be able to return to work, and 10 years may 
elapse between the flrst attack and the fatal termination. The course 
is often prolonged in women, in congenital cases, and in cases of tabo' 
paresis. 

Treatment. — As some cases of cerebral syphilis simulate general para- 
lysis, in every instance where the latter disease is suspected rigorous 
anti-syphilitic treatment should be tried in the hope that the patient is 
suffering from the more curable condition. 

Malaria therapy in general paralysis , — Encouraging results have been 
obtained by infecting paralytics with benign tertian malaria. Blood is 
obtained from a patient suflering from malaria (not necessarily during a 
rigor), and is injected intramuscularly, or infected mosquitoes may be applied 
to the skin in a wide-mouthed jar, the oriflee of which is covered with muslin . 
The incubation period may be as long as a fortnight or more after sub- 
cutaneous injection, but failure to infect with 5 c,c. of blood is rare. If the 
blood has to be transported it should be received in a sterile test-tube con- 
taining glass beads ; after defibrination it is transferred to another sterile 
tube and packed in ice, when it will remain active for 6 hours or more. The 
recipient is allowed to have Six, ten, or more rigors, the number depending 
on his general condition during the treatment ; the infection can be cut 
short at any moment with quinine ; relapses rarely occur in this experimental 
malaria. In favourable cases a remission occurs, improvement continuing 
for several months ; the end result of the treatment cannot be assessed 
until 6 months or more have elapsed. When the patient h£bs recovered from 
the debilitating effects of the malarial infection, antisypliilitic treatment 
should be initiated. * For this purpose tryparsamide has been successfully 
employed, after an initial injection of 1 g., a course of Weekly injections 
of 2 g. may be carried out — 15 injections being given. This drug has 
been known to cause optic atrophy and therefore the visual function must be 
carefully watched during its administration. 

Malarial therapy is not without risk and should be employed only by 
those experienced in its use, and under institutional conditions where adequate 
nursing isjobtainable. Malarial therapy owes such efficacy as it possesses 
to the severe and recurrent pyrexia it produces, which is very destructive 
of spiroohestes in the brain. Recently attempts have been made to bring 
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about a more readily regulated hyper-pyrexia by mechanical means, such 
as prolonged retention in electrically heated cabinets. This procedure, not 
less than malarial therapy, calls for considerable experience and the requisite 
apparatus, and even on these terms it cannot be said to be free from danger. 

TABES DOESALIS 

Synonym. — Locomotor Ataxia. 

Etiology. — Tabes is more frequent in men than in women (10 to 1), 
and begins most often between the ages of 30 and 45. The essential factor 
in its causation is previous syphilitic infection. The interval between infec- 
tion and the onset of symptoms varies from 2 to 20 years ; commonly from 
5 to 10 years. As a result of congenital syphilis, or of infection in infancy, 
it sometimes begins in childhood, youth, or early adult life — infantile or 
juvenile tabes. Occasionally husband and wife are both affected — conjugal 
tabes. 

Pathology. — Despite what has been said earlier (p. 1630) of the essential 
lesion in syphilis of the nervous system, it has to be admitted that all we know 
with certainty of the lesion in tabes is that there is degeneration of exogenous 
fibres in the posterior columns of the cord. At various times it has been 
suggested that the primary lesion is a form of local meningitis of the posterior 
roots proximal to the posterior root ganglion. Eecently, Richter has de- 
scribed a peculiar type of granulation tissue in this situation, and he believes 
that this “ strangles ’* the entering nerve fibres, and thus leads to their 
secondary degeneration. But Stern has shown that this tissue is present 
in the normal subject, and therefore the hypothesis of a primary local 
meningeal lesion remains unsubstantiated. It is known that toxins may 
ascend afferent nerve fibres from a peripheral focus of infection, and that 
degeneration of exogenous nerve fibres within the cord may result, the 
peripheral portions of the nerve fibre showing no lesion. It has been suggested 
that the toxins of syphilis may thus ascend from a peripheral focus, and that 
the essential and primary tabetic cord lesion is thus a degeneration of nerve 
fibres within the cord. Some of the degenerated fibres end around cells in 
the grey matter soon after they enter the cord, while all the fibres with a 
long intraspinal course enter the posterior columns, and ascend in them to 
the nuclei of Goll and Burdach in the medulla. As a secondary change 
the neuroglia around the degenerated fibres increases in amount and density. 
Hence the characteristic feature in sections of the cord in tabes is sclerosis 
of the posterior columns. The sclerosis usually appears earliest in the 
postero-lateral columns of the lower lumbar and upper sacral regions. In the 
dorsal and cervical cord it is confined at first to the postero-intemal columns, 
which contain the degenerated fibres from the lumbar and sacral regions^ 
but in advanced cases when the dorsal and cervical sensory roots are also 
affected the posterior columns are sclerosed throughout. 

In advanced cases the endogenous tracts of the posterior columns show 
degeneration, and in some the afferent tracts in the lateral columns are also 
affected. In sections stained by the Weigert-Pal method the diseased 
areas are paler than the rest of the white matter. By the March! method 
parts containing recently degenerated fibres show numerous black dots, 
which represent fatty material in the degenerating myelin sheaths. 
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In cases of long standing, atrophy of the entire sensory root with 
degeneration in the peripheral parts of the sensory nerves, and atrophy of 
cells in the ganglia are frequent findings. The ocular palsies of tabes are 
probably mainly due to gummatous meningitis, but it is probable that in the 
case of the third nerve there may be a degeneration of the nerve cells in the 
nucleus. Tabetic optic atrophy is also the result of a combined interstitial 
gummatous inflammation and primary degeneration of optic nerve fibres. 

Symptoms. — The inadequacy of current descriptions of the clinical 
manifestations of tabes is shown by failure on the 2 )art of those who depend 
upon them for guidance to diagnose the disease before it has reached an 
advanced stage. So long as tabes is described as a disease characterised 
by severe lightning pains, absent knee-jerks and Argyll Robertson pupils ; 
so long as the diagnosis is withheld until these symptoms are found together ; 
BO long as patients without ataxy are stated to be in the early or preataxic 
state — just so long will valuable years be wasted, as Ihey are at present, 
before patients receive treatment at a time when it might be expected to 
arrest the course of the disease. It is true that these important symptoms 
appear ultimately in a very large proportion of the cases, and they arc often 
present when the patient is seen for the first time. It is equally true, how- 
ever, that many of these patients have complained of symptoms which, 
if they had been appreciated by the physician, would have betrayed the 
disease many years before, and that throughout these years they have 
presented physical signs which, although the knee-jerks and pupillary re- 
actions were still present, would have made the diagnosis of tabes certain. 
In the follomng paragraphs stress will be laid on the signs that appear early 
and allow the diagnosis to be made at the onset of the disease. Chief amongst 
these early symptoms are disturbances pointing t^o interference with the 
functions of the posterior nerve roots. 

Sensory Distuiibances. — Subjective . — Following a general law the 
first manifestations of altered function are subjective — the patient complains 
of sensory troubles before any changes can be discovered by objective 
examination. The most important of these subjective troubles in tabes are 
the so-called lightning pains. These pains merit the closest attention. 
They are rarely absent, they often precede other symptoms by b or 10 or 
more years, and most important of all they possess peculiar features which 
render them pathognomonic of tabes and allow the diagnosis to be made in a 
syphilitic on their pre.scncc alone. Although they arc rarely absent careful 
interrogation may be needed to disclose them. To the question, Have 
you had any pains ? ” the patient may answer “ No.” If then he is asked if 
he has rheumatism, he will often answer “ Yes,” and proceed to give an 
account of characteristic jjabctic pains of several years’ duration. In other 
cases the patient mentions his pains, but their significance escapes notice 
because it is thought that they arc too slight for tabetic pains. It must 
be made clear at once therefore that the peculiarity of the pains in tabes 
does not lie in their severity, for they vary from a trifling sensation of dis- 
comfort to almost intolerable agony, but in their distribution, in their direc- 
tion of propagation and especially in their arrangement in time. 

As a rule, they come on in attacks, in which single momentary pains 
are repeated at intervals of a few seconds or minutes for several hours, the 
whole bout lasting several days or weeks. Between the attacks there may 
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be long inteivals of complete freedom from pain. The pains are felt most 
often in the lower limbs, but any part may be affected. They may be referred 
to the skin, to the muscles or to the bones. They are very common in the 
bony prominences around the knee and on the foot. The direction of 
radiation varies. In some the pain seems to shoot up or down a limb, but 
in a larger number it seems to strike the limb vertically as if a sharp object 
were piercing it from without. Some patients experience both kinds of 
pains. The onset of each pain is always sudden. If it is severe the patient 
may cry out, and if it overtakes him whilst walking he is forced to stop and 
he may fall. The duration of each pain is usually momentary, but sometimes 
it lasts a second or two and fades away gradually. During a given bout the 
pains usually recur in the same place each time for several hours on end, and 
then appear in another part, say on the following day. In a few cases, 
however, they confine themselves to two or three points, now appearing in 
one and now in the other. In a still smaller number the site varies from 
moment to moment, so that the patient never knows where the next one 
will strike him. In one group the pains are repeated very rapidly in one 
place for a few seconds, and then after an interval in another, so that the 
timing recalls the sound of a machine-gun firing short bursts — tap, tap, tap, 
pause, tap, tap, tap, pause, and so on with a longer interval now and then 
during which the gun is trained on a new objective. 

After a bout the skin is often tender, and ecchymoses may appear over 
parts in which the pains were felt, though this is exceptional. Cold, changes 
in the weather, anxiety and especially over-exertion make the pains worse. 
They are often more severe for a day or two after treatment by intravenous 
or intrathecal injection of specific remedies. Other pains with characters 
which are not peculiar to tabes are common. They are described as aching, 
burning or gnawing pains. Like the lightning pains, they alter with changes 
in the weather and are usually attributed to rheumatism. Other common 
subjective sensory symptoms are “ pins and needles ” in the extremities, a 
feeling of walking on a soft substance, and of constriction around the trunk 
or limbs. More important than these, because it often appears very early, 
is hyperacsthevsia of the trunk, especially in its lower part. Light touches 
or applications of water at certain temperatures are almost unbearable. 

Objective sensory disturbances . — Signs of damage to the posterior nerve 
roots appear in the earliest stages of the disease, and are demonstrable in 
many cases long before the classical signs appear. The detection of this 
early sensory loss is of great importance, for its distribution is pathognomonic. 
The' parts in which sensation is first impaired are — (1) a band on the chest 
and along the inner border of the arms ; (2) the feet ; (3) around the anus ; 
(4) on the nose. 

As the disease advances, sensory loss extends upwards from the feet, 
downwards from the chest, and outwards from the nose and anus in con- 
centric circles. Ultimately these areas coalesce, and in the later stages 
sensation is diminished all over the body. All forms of skin sensation are 
not equally affected Sometimes the defect is first discovered on testing with 
light tactile stimuli, but more often pain and tempepture are first impaired. 

The senses of deep pain and of position and passive movement, as well as 
the vibration sense, are often diminished in the legs in the early stages. In 
advanced cases these defects are present in all the limbs. 
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In cervical tabes sensory disturbances occur first, and are most severe in 
the arms. 

In severe cases sensation of all kinds may be almost completely abolished. 
No cutaneous stimuli are felt and the deep structures are insensitive to pain. 
To this is added loss of the sense of position, not only in the limbs but also 
in the trunk, so that the patient is unaware of their position when his eyes are 
closed. If he sits up with the arms outstretched, on closing his eyes the arms 
“ wander,” the fingers execute slow “ piano-playing ” movements, and the 
body sways. In extreme cases the patient falls on his side as soon as the 
eyes are closed. 

Musculab Hypotonia and the Tendon Reflexes. — Loss of muscle 
tone occurs in lesions of various parts of the nervous system, and is not neces- 
sarily accompanied by changes in the reflexes in the limbs, but when it results 
from interruption of the spinal reflex arc the two signs are found together. 
Hence in tabes, where the afferent limb of the reflex arc is the first structure 
affected, hypotonia and diminution of the tendon reflexes are characteristic 
signs. The decrease in the tone of the muscles is often well marked when 
lightning pains are the only symptom of tabes, and loss of skin sensation the 
only other sign. It is shown by flaccidity of the muscles, and by an abnormal 
range of active and passive movement of the limbs. ' 

'fhe leg can often be raised to an angle of 100° from the horizontal, with 
the knee extended, whereas a normal person cannot raise it more than 60°, 
and excessive range of dorsiflexion of the foot is often a striking sign. In 
extreme cases the legs can be made to encircle the neck, the body can be 
flexed so that the head touches the bed between the knees, and the patient is 
able to imitate the tricks of the “ double- jointed ” man. 

The knee-jerks are very often absent when the patient is first examined, 
and in the later stages they are almost always lost, but compared with the 
signs already mentioned this one is of late onset, and may be missing even in 
the ataxic stage. The position formerly held by the knee-jerks in the symptom- 
atology of tabes should be given to the tondo Achillis (ankle) jerks. Loss 
of the ankle- jerks is indeed an early sign in tabes, for it often precedes loss of 
the knee-jerks by many years. The tendon reflexes in the upper limbs are 
lost early in cervical tabes, and are frequently absent in cases of the ordinary 
type. 

The skin reflexes are often exaggerated to a degree rarely met with in 
other diseases. This is best seen on the abdomen, and is usually associated 
with hypersBSthesia to touch and temperature. Later, when the tactile sense 
is lost, the skin reflexes are often diminished. The plantar reflex is usually 
normal. It is sometimes absent when sensory loss on the soles is severe, and 
in cases where sclerosis of the pyramidal tracts exists as a complication of 
tabes the response is ** extensor.” 

Ataxia. — The fibres conveying those afferent impressions which are 
essential for the proper execution of voluntary movements, are more resistant 
than those with other functions, and inco-ordination, though extremely 
characteristic of tabes, is usually a late symptom, or it may be absent through- 
out the whole course of the disease. Its onset is marked by unsteadiness 
in walking and difficulty in maintaining the balance of the body. These 
troubles are first noticed when co-ordinated movements are performed with- 
out the aid of vision. As the defect increases unsteadiness appears even 
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with visual guidance. To maintain their balance the patients walk on a 
wide base with the eyes directed to the ground. At a later stage some raise 
the feet too high, throw them too far forward and bring them down forcibly, 
the whole sole striking the ground at once — stamping gait. Others reel 
from side to side like drunken men. Still later the support of one or two 
walking-sticks is required, and ultimately walking becomes impossible. 
The inco-ordination is not only present in walking, but can be seen in all 
voluntary movements, e.g. in the heel to knee test. The same defects occur 
in the upper limbs. At first there is merely clumsiness in performing fine 
movements such as picking up small objects and in adjusting the dress. 
In the end the ataxia may become so great that the patient is unable to 
feed himself. 

By appropriate testa inco-ordination can usually be disclosed before the 
patient has noticed it. Some of the tests are : standing with the heels 
and toes together, standing on one foot, walking backwards, rising quickly 
from a stooping position and turning quickly in walking. In each instance 
the iiiLsteadineas is greatest when the eyes are closed and when the feet 
are bare. 

Si*niNCTER TiiouiiLES.-‘ Thcse are the result of the lowering of pain 
sensibility in the bladder which is the afferent element in the reflex of micturi- 
tion. An increased disLenuion of the bladder becomes essential before the 
act can bo started, and this fails before the bladder is completely emptied, and 
residual urine is present in slowly increasing quantity. Though this causes 
little or no inconvenience to the jmtient it often leads to cystitis and renal 
complications. Difficulty in starting micturition and nocturnal incontinence 
are the common complaints. Complete retention and paralytic incontinence 
are rare, and when retention occurs it has in our experience been due almost 
invariably to enlargement of the prostate, the removal of which has been 
well borne and has given complete relief. Sexual desire and power are usually 
lost early in the course of the disease. 

Ocular Symptoms. — Changes in the reaction of the pupils and in their 
size and form are very frequent and are of great importance for diagnosis. 
The chief of these is the Argyll Robertson phenomenon, in which the pupil 
contracts on accommodation but not when exposed to light. This sign 
appear? in both eyes in 70 per cent, of cases, and is one of the earliest to appear. 
It is sometimes found in one eye with a normal or diminished reflex in the 
other. It may be present in an incomplete form, the contraction to light being 
slight and sluggish when the reaction to accommodation is brisk, or the pupils 
may contract when first exposed to the light only to dilate again. Occasion- 
ally the pupils are fixed and do not react to either stimulus. In rare cases the 
reaction to accommodation is lost while the fight reflex persists. 

The size of the pupils varies greatly in different cases. Most often they 
are small, but pupils of moderate size are common, and sometimes they are 
widely dilated, though this is very exceptional and usually associated with 
optic atrophy. It is not unusual to see pupils which, when contracted 
on accommodation, are no larger than the head of a pin, but the “ pin- 
point pupils are extremely rare. Inequality of the pupils or irregularity 
in their outfiuc is present in most cases. It is said that the pupils are some- 
times normal in every respect even in the advanced stages of the disease. 
On the other hand, in old tabetics in whom the disease has been present for 
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very many years the pupils may be found wholly inactive both to light 
and on convergence. 

External ocular muscles . — In the early stages transient palsies of the 
muscles of the eyeball often cause ptosis, diplopia or squint, lasting a few 
days. Permanent paralysis may come on at any time, but is most frequent 
in the later stages. A persistent drooping of the eyelids — tabetic ptosis — 
is a common sign. This is attributable to a lesion of sympathetic fibrcB./ 
The patient tries to overcome the defect by contracting the frontalis 
muscles, and the wrinkling of the forehead with slight drooping of the lidsV 
gives the patient an expression — the tabetic facies — by which the disease' 
may be recognised at a glance. 

Optic atrophy . — Defective vision from atrophy of the optic nerve is 
often the symptom for which the patient first seeks relief. It occurs in about 
one case in ten, and almost without exception ends in complete blindness. 
The loss usually begins in the peripliery of the visual field, and is often 
unnoticed until central vision begins to fail. Occasionally central vision fails 
early. At first one eye suffers more than the other, but ultimately, after a 
period wliicli averages 5 years, all vision i.s lost in both. Patients sometimes 
relate that their blindness came on suddenly, or in a few hours or days. In 
these cases optic atrophy has been present for a long time, but the fibres 
subserving central vision have escaped until the last. On the other hand, 
vision may fail very slowly, with periods of arrest or apparent imprfivement, 
and total blindness is sometimes delayed for 10 or 15 years. The atrophy is 
primary, that is, it is not preceded by pajullcedema. Pallor appears first 
on the tenqjoral side, whence it spreads over the whole disk. Tlie edges of the 
disk are sharply defined and the lamina cribrosa is visible as slightly darker 
spots, so that the disk stands out clear and bright, like a full moon. When 
optic atrophy is the first symptom, it is often imj)Ossible to detect any inco- 
ordination in the lower limbs, and ataxia may be long delayed. The knee- 
jerks are often brisk, but some of the early signs — lightning pains, sensory 
disturbances or loss of one or both ankle-jerks — are almost alw’a^^s present, 
and the Argyll Robertson pupil is a constant accompanying sign. In a 
number of the patients W'ith optic atrophy the signs of general paralysis are 
added to those of tabes (tabo-paresis), and the course of their illness is that of 
the more serious disease. 

Other Cranial Nerves. — The senses of smell and taste are sometimes 
lost. Vert.igo, tinnitus and nerve deafness are common. Lightning pains 
are often severe in the distribution of the trigeminal nerve, and loss of sensa- 
tion on the nose, especially to pain, is one of the earliest and most frequent 
signs. Paral 3 ^sis of the vocal cords, though rarely sought for, is present in 
many cases. 

Visceral Crises. — There arc two varieties of visceral crises 'which arc 
associated with disturbance of the parasympathetic and with the sj^rapathctic 
innervation respectively. The former, wduch is confined to the vagus dis- 
tribution, consists of spontaneous sensory irritation and its reflex requite 
which is never painful since the vagus contains no pain- conducting elements. 
The examples are the liir) ngeal crisis and the gastric crisis, which comprises 
painless vomiting. The latter belongs to the sympathetic distribution, 
always involvc.s severe pain, and is made up of the painful gastric crises, and 
the rectal and vesical crises. 
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Gastric crises. — The organ most subject to crises is the stomach. Attacks 
of severe abdominal pain with repeated vomiting come on suddenly. They 
last a few days, or a week or two, and are often repeated every few weeks 
for long periods. Sometimes pain or vomiting alone is present. There is 
always complete anorexia. The patient looks very ill during the attack, but 
it is never fatal. They often occur before other symptoms of tabCvS appear, 
and are often mistaken for acute obstruction, and other conditions requiring 
urgent surgical treatment, but careful examination will rarely fail to reveal 
indubitable signs of tabes. If attention were paid to the ankle- jerks, and 
to sensory disturbances, instead of to the knee-jerks, unnecessary operations 
would be less frequent. 

Next to the stomach, crises are most frequent in the larynx (laryngeal 
crises). In the commonest form there is spasm of the larynx, with noisy 
breathing, cough and dyspnoea. Sometimes the attacks resemble whooxnng- 
cough or laryngismus stridulus. They are much shorter than gastric crises, 
rarely lasting more than an hour. Death in an attack is extremely rare. 

Attaclcs of extremely painful and prolonged tenesmus (rectal crises) are 
not uncommon. Attacks of frequent painful micturition (vesical crises) and 
of pain like renal colic (renal crises) are rare. 

Cardiac, nasal, bronchial, intestinal and other crises have been described. 

Vasomotor and Tropuio Disturbances. — The most important of these 
are changes in the joints and perforating ulcers. Karer forms are local 
sweating, loss of hair, nails or teeth, attacks of heri)es, haemorrhages into the 
skin, necrosis, rarefaction and spontaneous fracture of bones, excessive callus 
formation and s]pontaneoiis rupture of tendons. 

CharcoVs joint disease. — Arthropathies may develop at any stage of the 
disease. Occasionally the patient seeks advice for the hist time with this 
complaint. The first sign is usiially rapid swelling in and around a joint, 
with efiusion and oedema. The effusion, in slight cases, subsides slowly and 
the joint recovers, but more often the enlargement is followed by destruc- 
tion of the cartilages, wasting of the ends of the bones, i^eri-articular new-bone 
formation and destruction of the ligaments. The joint becomes disorganised, 
the range of movement is increased, and crepitations of startling coarseness 
are heard and felt when the part is handled. The characteristic feature is 
the comx)lete absence of pain. Dislocations occur readily, especially at the 
hip. The diseased joint sometimes becomes infected. This is commonest in 
the foot. The joints most often attacked are, in order of frequency : knee, 
hip, shoulder, elbow, anlde, small joints of the hands and feet, the spine. 

Perforating ulcers are commonest on the sole of the foot. Patches of hard 
thickened skin are frequently seen on the soles of the feet. Sometimes 
blisters form beneath this thick epidermis, and on bursting leave an indolent 
sore. Once formed the ulcer is very indolent. It is usually painless. 

Complications. — Tabes is frequently complicated by other syphilitic 
affections of the nervous system, of which the commonest and most im- 
portant is general paralysis of the insane. Some tabetics develop general 
paralysis, and many paretics present some of the signs of tabes. Indeed, 
these conditions are merely different aspects of the same disease, and are 
named according to the predominant features. Sometimes it is difficult 
to decide the category of given cases, and the name tabo-parosis is used to 
describe them. At the same time it may be observed that tabo-paresis 
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runs a inucli slower course tlian uncomplicated general paralysis, and apart 
from any question of treatment the survival period is longer in the former 
than in the latter. Occasionally the pyramidal tracts degenerate and signs of 
spastic paraplegia are added to those of tabes. Atrophy of the anterior 
nerve roots with consequent wasting of the corresponding muscles is a fairly 
common complication. Outside the nervous system the commonest com- 
plications are aortitis, aortic regurgitation and aneurysm. 

Diagnosis. — Most tabetics come under observation for the first time when 
one of the many symptoms of the disease begins to cause serious trouble. 
The obtrusive symptom may be : lightning pains, failing vision from optic 
atrophy, double vision from paresis of ocular muscles, attacks of vomiting, 
tenesmus, unsteadiness in walking, painless joint disease, impotence, troubles 
with micturition, or some other less common complaint. In these the 
diagnosis rarely causes difficulty. A history of characteristic pains, or 
evidence of syphilis in the past, justifies the diagnosis of tabes on the symptoms 
alolie. In almost all of these cases, moreover, unequivocal signs will be 
found which make the diagnosis certain. Two signs — the Argyll Robertson 
pupil and absence of the ankle-jerks or knee-jerks — are of supreme importance, 
for although one is often lacking, the absence of both in the kind of case we 
are discussing is rare. To one or both of these several of the following con- 
firmatory signs are usually added : inequality or irregularity of the pupils, 
diminished sensibility to pinprick of the skin on the nose, on the chest and 
feet, absence of pain on compressing the calf muscles, loss of vibration sense 
in the feet, muscular h 5 rpotonia, defective sense of position in the lirpbs and 
unsteadiness when the eyes are closed. 

When the symptoms and signs are slight and few, or when suspicious signs 
are found during a routine examination, the diagnosis is sometimes difficult, 
and may require for its elucidation a careful inquiry into the history, an 
examination of the blood and cerebro-spinal fl.uid, and a meticulous investiga- 
tion of the nervous system. These cases are discussed in the following 
paragraphs. 

The Diagnosis of Early Tabes. — 1. Since Westphal, some 60 years 
ago, described loss of the knee-jerks as an early sign of tabes, and established 
the existence of the pre-ataxic stage, the profession, apart from neurologists, 
has altered its views but little, and still hesitates to diagnose tabes while 
the knee-jerks are present. Consequently mistakes in diagnosis are common. 
The diagnosis can and should be made when lightning pains are the only 
symptom. Pains with the characters already described occur in no other 
disease, and their presence calls for a careful investigation for evidence of 
past syphilis. In this first stage of tabes the diagnosis is founded on (1) 
characteristic pains ; (2) evidence of syphilis in the past, obtained from the 
history or by examination of the blood and cerebro-spinal fluid (see pp. 
1629, 1630). 

2. Only rarely need the diagnosis be made on these grounds alone, for 
in almost every patient with lightning pains careful examination will reveal 
confirmatory signs. The most important of these are sensory disturbances 
and alteration in the pupils. Hypersesthesia to touch and temperature 
on the lower part of the trunk is very common, although few i)atients mention 
it until their memory is refreshed by carefiil interrogation. In a patient 
who has had syphilis and sufEers from lightning pains, a clear demonstration 
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of sensory impairment confined to the characteristic areas makes the 
diagnosis still more certain. Other signs to which a high value may bo given 
are absence of pain when the calf muscles are compressed, loss of the vibra- 
tion sense in the feet, and muscular hypotonia. Irregularities in the outline 
of the pupils without an obvious explanation, or pupils which react well 
to accommodation but sluggishly to light, are very strong evidence of past 
syphilis and should be duly appraised. This may be called the second 
stage of tabes in which the diagnosis is founded on (1) evidence of syphilis ; 
(2) tabetic pains ; (3) sensory disturbances with a characteristic distribution. 

3. If to these sensory disturbances there is added an Argyll Robertson 
pupil, or if one ankle-jerk or knee-jerk is absent or definitely diminished 
when compared with its fellow, the diagnosis is established beyond doubt. 
This may be called the stage of the fully developed disease. The diagnosis 
rests on — (1) evidence of syphilis ; (2) lightning pains ; (3) characteristic 
sensory signs ; (4) the Argyll Robertson pupil in one or both eyes ; 

(5) absence of one or both anlde- or knee-jerks, or a defirdte diminution 
in one of them. 

Lightning pains probably indicate that the disease is active. In the 
absence of pains tabes would still be suggested by the combination of an 
Argyll Robertson pupil with an absent ankle or knee-jerk, or by the com- 
bination of one or both of these signs with characteristic sensory loss. In 
such cases, however, it would be impossible to say whether the patient was 
suffering from tabes which was likely to progress, or whether the disease 
had been arrested in its earliest stages. 

Differential Diagnosis. — Perij)heral neuritis . — The signs common to 
both diseases are loss of reflexes, hyyotonia, inco-ordination and sensory 
loss. Wasting, loss of power and tenderness of the calf muscles distinguish 
peripheral neuritis. A complete history and examination will usually reveal 
the cause of the neuritis, or disclose certain signs of tabes. 

FriedreieKs disease . — Loss of tendon reflexes and inco-ordination occur 
in both diseases, but the age of the patient, the family history, the speech 
defects, nystagmus and the deformities of the feet and spine make the 
diagnosis easy. Juvenile tabes is sometimes mistaken for Friedreich’s disease. 

Course and Prognosis. — In moat instances the disease is W'ell established 
before some serious symptom brings the patient under observation. For 
this reason it is usually imposrible to determine the sequence and duration 
of the signs that are found, but if the onset of lightning pains and of ataxia 
are taken as landmarks, an idea of the extreme variability of the course 
of tabes in different cases will be obtained. In many patients the disease 
remains stationary in the earliest stage and causes no disability. In a larger 
number inco-ordination appears after a pro-ataxic stage of 10 or 20 years. 
Some become ataxic within five years of the onset of pains, a few within 
a year. Once ataxy appears, its rate of increase varies within wide limits. 
It may be so rapid that walking becomes impossible in a few weeks ; it often 
increases very slowly, and only interferes seriously with walking after several 
years, and in a large number periods of increase in the ataxy alternate with 
long periods in which it is stationary or undergoes temporary amelioration. 

The course of the other symptoms is equally variable. In general, 
irritative phenomena — pains and crises — tend to diminish, while the signs 
of destruction of sensory nerves — diminished sensation, hypotonia, etc. — 
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increase. Ocular palsies are frequently of diort duration, and bladder 
and rectal symptoms are often temporary. It is impossible to foretell liow 
any given case will progress, but there seems to be some connection between 
the period which has elapsed since syphilis was contracted and the rate 
of evolution of the disease — the longer this period the more benign the 
course. If the symptoms have increased slowly in the past, the future 
course is likely to be slow, whereas cases of rapid onset often progress rapidly.! 
When optic atrophy occurs, blindness results almost invariably, and a pro-l 
portion of these cases develop general paralysis of the insane. \ 

The prognosis as to life is variable. Most tabetics die of intercurrent 
maladies or of some cardio -vascular complication, but life is constantly 
menaced by cystitis and ascending infection of the urinary tract. It should 
be, remembered that in many cases of tabes, the malady undergoes arrest, 
and the patient may never become ataxic or grossly disabled. Such arrest 
may be found in persons who have at no time had any anti-syphilitic treat- 
ment. Conversely, tabetics who have been rigorously treated in this way 
may become progressively disabled. On the whole the prognosis as to both 
working capacity and life is best in those cases where the bladder can be 
kept free from infection. 

Treatment. — This falls under three heads : treatment by anti -syphilitic 
remedies, general treatment, and treatment of individual symptoms. 

AjsrTi-SvrTTiLiTn' Tkioatmjgnt.- -Mercury and bismutli are tlie most 
valuable drugs. Several courses of daily inunctions should be given at 
intervals, until 60 inunctions have been applied. This may be supplemented 
by injections of arsphenamine. Between the courses, which may be repeated 
at 6-monthly intervals, mercury should be taken by the mouth in a pill or 
mixture. Most observers agree that all forms of intraspinal therapy are 
useless, and many will doubt whether any form of anti-syphilitic medication 
can be conclusive!}^ shown to influence the course of the malady. Neverthe- 
less, patients should be given the benefit of such doubt on this point as 
there is, and it is this attitude, rather than one of unreasoning optimism, 
that really detcrmiucs the adoption of anti-syphilitic treatment in tabes 
dorsalis. It should be remembered that long continued and repeated treat- 
ment of this order is apt to evoke an unfortunate psychological reaction in 
the subject of such a chronic malady as tabes, and to produce in him a 
syphilophobia that is not less distressing than syphilis. In few circumstances 
can it be more essential to remember that one is treating a sick man and 
not merely a disease. 

General Treatment. — In early caeeB the patient should be encouraged 
to continue at his work and avocations, so far as this is consistent with 
the avoidance of undue mental or physical stress. Strict moderation in 
the use of alcohol and tobacco should be enjoined. The diet should be 
generous, and efforts should be made to prevent the rapid loss of weight 
which is a feature of many cases. Strict attention to the bowels is necessary. 
In many tabetics the normal call to stool is not felt, and if regular efforts to 
open the bowels are not made, stasis develops readily. This should be 
treated by enemata or by glycerin suppositories. Purgatives should be used 
with discretion. They are of little use in stasis, and should not be given if 
there is any tendency to rectal incontinence, as this is always worst when 
the motions are soft. A change from purgatives to enemata or suppositories 
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will often relieve this distressing symptom. The bladder should be emptied 
at regular intervals, regardless of the call, which is apt to be less insistent 
than in normal persons. In general, rest in bed is to be deprecated. In 
some instances, however, where ataxy develops rapidly, it is advantageous, 
provided that daily treatment by massage and exercises is instituted 
at once. 

Treatment op Symptoms. — Pains. — Of the many drugs that have 
been tried for the relief of pains the following either in single or in various 
combinations have been found useful; aspirin, phenacetiii, phenazonc, 
amidopyrine, cannabis indica, colchicum, ammonium chloride and sodium 
salicylate. After one has lost its effect another will often give some relief. 
Morphine is the only drug that is certain in its action, but it cannot be 
allowed except on isolated occasions, when for some special purpose it is 
essential that the patient should be free from pain for a few hours. In no 
disease is the morphine habit more rapidly acquired or more difficult to break. 
External applications rarely do any good. Chloroform on lint sometimes 
gives rehef. Hot baths, hot applications to the limbs and bhsters to the 
spine are worthy of trial. 

The clothing should be warm, and sudden changes of temperature should 
be avoided. Residence in a warm country is an advantage. Attention to 
small details, such as the avoidance of constipation and abstinence from 
alcohol, often has a favourable effect. 

Crises . — Gastric crises, like the pains, are very resistant to treatment. 
Chlorbutol in cachets containing 10 grains is often useful. It may be given 
twice or at most thrice in 24 hours. The effect of the drug should be watched 
carefully, as it sometimes produces alarming depression of the heart and 
respirations. When chlorbutol fails cerium oxalate and tincture of iodine 
should be tried. The use of morphine is not justified. Rectal crises are 
sometimes reheved by small doses of grey powder wdth opium or pulv. 
ipecac, et opii. The lower bowel should be emptied daily by enemata. In 
mild cases with morning diarrhoea an enema or a suppository should be used 
before the first evacuation. Thereafter the patient should try to resist 
the desire to defoecate, which soon passes away, and with a little training 
this troublesome symptom can usually be overcome. Laryngeal crises 
though very alarming are practically never fatal. They are usually relieved 
at once by an inhalation of nitrite of amyl. 

Bladder disturbances . — When there is any difficulty in passing water 
a mixture containing 5 minims of liq. strychninse thrice daily will be found 
useful. When the bladder is imperfectly emptied the use of the catheter 
should not be delayed. Only too often neglect of this matter leads to death 
from pyelo-nephritis. It is well to remember that serious infections may 
run a painless course. Their presence must be sought for even when pain 
is absent. This entails an examination of the urine from time to time for 
evidence of inflammation in the urinary tract. If pus-cells are present in the 
urine, urotropine and acid sodium phosphate should be given by the mouth. 
If this does not remove them, the bladder should be irrigated daily until 
the urine becomes normal. True incontinence of urine is often diminished 
by 5 TniniTn doses of tincture of belladonna thrice daily, or by the use of the 
following pill : R Ergotin (Bonjean) gr. I, Ext. Belladonn. gr. 1-4. Ft. Pil. 
Sig. i t.d.s.p.c. 
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Ataxia . — Just as a normal person by practice and effort can learn to 
perform feats of balance and muscular co-ordination which are impossible 
for one untrained, so the tabetic by concentrating his attention on his move- 
ments can be taught to make greater use of his remaining powers. The 
results of appropriate re-educative treatment are often astonishing. It is no 
uncommon thing to sec patients who had been confined to bed for months 
able to get about freely again. Permanency of the result is often a gratifying 
feature. 

As long as the patient is able to get about the necessary re-education can 
be acquired, if he is taught to pay particular attention to each movement of 
his limbs, and to attempt to carry it out accurately. In more severe cases, 
and when the patient is confined to bed, re-education should be given along 
the, lines devised by Fraenkel. Constant supervision is necessary at first, 
and the treatment should begin in an institution, or under the supervision of a 
skilled attendant. 

No remedy is of avail in checking the progress of oj)tic atrophy. 

The condition of the feet often requires attention. Corns should not be 
cut. Perforating ulcers should be curetted and dressed with a paste of iodine 
and starch. A cradle should be placed over the feet to prevent deformities, 
and over-extension of the knee-joint should be prevented by wearing a 
suitable splint. 

Clmrcot's joints . — As soon as this condition is discovered, the Jpatient 
should be put to rest, the joint immobilised, and those measures used which 
tend to reUeve the cedema and the effusion into the joint ; and if occasion 
demand, the joint should be aspirated. When the joint becomes dry it should 
be rested for a long period. For example, the patient with a Charcot’s foot 
should use a peg stump for six months, when the condition will be found to 
have healed. The knee is a difficult joint to support, and the best treatment 
is excision of the joint, with the production of a stiff knee. 


CONGENITAL SYPHILIS OF THE NERVOUS SYSTEM 

Affections of the nervous system are much less frequent in congenita 
syphihs than in the acquired disease. Viewed broadly, the pathological 
changes and the clinical manifestations are the same in both. Regarding 
the first, meningitis, endarteritis and gummata are common to both forms ; 
but while central softening from arterial disease is characteristic of acquired 
syphilis, cortical cell atrophy and subsequent sclerosis are prominent features 
in congenital cases. As for the symptoms, mental defects, with convulsions 
and spastic weakness of the limbs, are typical of congenital syphilis in contrast 
to the hemiplegias and monoplegias, with or without convulsions, which 
occur in the acquired form. It is noteworthy that the combination of 
obvious visceral and integumental lesions, with parenchymatous degenera- 
tion of the nervous tissue, is very common in the congenital, but not in the 
acquired disease. 

Symptoms. — Many syphilitic infants suffer from convulsions during the 
first two years of life and in many cases these are given as the cause of 
death. In those who survive, fits may continue or they may begin again 
towards the end of childhood. The latter is more common^ The fits in some 
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cases have all the aspects of idiopathic epilepsy, and may continue through- 
out life without the addition of any symptoms suggestive of local brain 
disease. In another group, convulsions are followed by symptoms of hemi- 
plegia or of spastic diplegia. The same defects may appear apart from 
convulsions. 

Mental impairment is one of the common features of the disease. Idiocy 
is rare. More often the defect is first noticed between the ages of 5 and 15 
years. The child may merely cease to learn, and retain any acquirements 
he posses, or he may lose his memory and become slowly demented. 

Vision is often defective as a sequel of atrophy of the optic nerve or of 
choroido-retinitis, and bilateral deafness is not uncommon. Affections of 
the remaining cranial nerves are rare. 

Juvenile general paralysis appears most often between the ages of 10 
and 17 years. It has been seen as early as the eighth, and as late as the 
thirtieth year. In some cases it results from congenital syphilis, in others 
from syphilis acquired in infancy or in childhood. The physical signs are 
the same as in the adult form. The mental symptoms, as might be expected, 
differ from those in adults, when mental decay sets in before the appearance 
of the instincts and passions which form the content of the delusions in older 
patients. A boy of 12, for example, is not likely to have delusions regarding 
his wealth or his intellectual capacity or his sexual powers, although he may 
well have grandiose ideas concerning his physical strength. Optic atrophy 
is very common in juvenile cases, and as in adults, signs of tabes are present 
in many cases. 

Juvenile tabes presents the same features as in adults. It is important 
to remember that in rare instances, tabes in an adult owes its origin to 
congenital syphilis or to syphilis acquired in infancy. 

The diagnosis of congenital syphilis of the nervous system rarely causes 
any difficulty, as the patients almost invariably present some of the stigmata 
of their malady. 

Treatment by mercury should be carried out perseveringly. The results 
are disappointing. 


DISSEMINATED SCLEROSIS 

Sytjonyms. —Multiple Sclerosis ; Insular Sclerosis. 

iStiology. — Disseminated sclerosis disputes with neurosyphilis and 
intracranial new-growths for primacy as the commonest organic nervous 
disease in these islands and throughout Europe. It is said to be less frequently 
observed in North America. 

Cases have been recorded in which the disease was noticed after acute 
illnesses, such as scarlet fever, influenza and rheumatism ; but it is probable 
that these simply made more prominent a condition already present. Febrile 
illnesses are usually followed by increase in the symptoms, and many patients 
with disseminated sclerosis relate that they became much worse after an 
attack of influenza. In the great majority of the cases there is nothing in the 
family or personal history to which the disease can be attributed. In one 
instance, confirmed by examination after death, it attacked a mother and 
her child, and a few similar cases, as well as the affection of several members 
of a family, or of a household, have been recorded. 
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The onset is most frequent between the ages of 16 and 30, the sexes being 
affected equally. It is rare for the disease to begin after the age of 55. 

The cause is still wholly unknown. Weston Hurst has recently expressed the 
considered view that there is no sure e'\ddcnce that any of the demyelinating 
diseases of the nervous system are directly due to the action of a filtrable 
virus. The signs of inflammatory reaction in this disease are compatible 
with the view that it is infective in origin, but it may be added that it behavesJ 
like no known infective disease. I 

Pathology. — The disease has been described by Nageotte and Riche a8\ 

“ an affection constituted by multiple inflammatory foci, varying greatly \ 
in size and number, disseminated irregularly throughout the length of the \ 
cerebro-spinal axis. The chief features of these foci are (i) their sharp out- ' 
line, (ii) their irregular and capricious shape, (iii) the fact that they do not 
interrupt the axis cylinders, which are oidy demyclinated and deformed as 
they traverse the focus. Hence the absence of Wallerian degeneration. 
The abundance of neuroglia in the foci justifies the name sclerosis which 
has been given to the process.’’ 

These foci are visible on naked eye examination, the fresh ones as greyish 
translucent foci, the older ones as greyish or pinkish shrunken areas. Grey 
and white matter are both affected, the foci having some predilection for 
the walls of the ventricles. The foci bear no necessary relation to blood 
vessels. 

Under the microscope the older patches are found to contain proliferated 
neuroglia and nerve fibres which have lost their myelin sheaths. The axis 
cylinders in the sclerosed areas escape destruction for a long time. For 
this reason secondary degenerations do not occur in the spinal tracts, and 
sections of the cord between lesions at different levels present normal appear- 
ances. Ganglion cells are also spared ; hence wasting of the muscles supplied 
by the affected segments is not a feature of the disease. In recent patches, 
oedema is present with infiltration by small lymphocyte-like cells, plasma 
cells and compound granular corx)U8cles around the blood vessels, especially 
in the adventitial sheath of the veins. It is highly probable that these 
inflammatory changes represent the initial lesion, and that the alterations 
in the nerves and in the neuroglia are secondary to them. 

Symptoms. — In the early stages the axis- cylinders in the diseased areas 
are not interrupted completely, but suffer partial and temporary impairment, 
which alters in intensity with the severity of vascular and other inflammatory 
changes in the tissues around them. Moreover, as the inflammation subsides 
in one patch a new one develops and produces a different set of symptoms. 
Hence it is not surprising that the earliest symptoms are often slight and 
fleeting, or that they may first appear now in one part and now in another. 
In spite of this, however, certain symptoms and physical signs appear with 
remarkable regularity* and render disseminated sclerosis, in the more ad- 
vanced stages at least, one of the most distinctive and most easily recognised 
diseases of the nervous system. 

It is remarkable that though the demyelinating lesions, which are often of 
considerable size, occur anywhere in the central nervous system and commonly 
involve the fillet, the lateral fillet, the spinothalamic paths and the peripheral 
neurones in their intramedullary course and the visual path, yet anything 
but the most transient loss of function never occurs in connection with these 
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systems. On the other hand, the phylogenetically newer systems — the 
pyramidal paths and the proprioceptive system commonly suffer permanent 
damage. The common transient loss of vision may be determined by an 
oedematous lesion of the optic nerve as it traverses the optic foramen. 

Motor Symptoms. — ^Weakness in the lower limbs is the symptom for 
which many patients first seek relief. Beginning with a feeling of heaviness 
or stiffness in one or both limbs, the weakness, which may be limited at 
first to one group of muscles, increases, in some uniformly, in a larger number 
with remissions or with periods of apparent recovery, until at last, after a 
time which varies from a few weeks to many years, it ends in severe spastic 
paraplegia. The physical signs are those of pyramidal lesions in general — 
increased tone in the muscles and exaggeration of the tendon reflexes, diminu- 
tion or loss of the abdominal and cremasteric reflexes, and Babinski’s plantar 
response. They are of extreme importance, for some or all of them may be 
present when the patient’s complaints are still trivial, and they are found 
so constantly in all stages of the disease that the diagnosis of disseminated 
sclerosis is rarely made in their absence. 

The paralysis can often be distinguished from that of other pyramidal 
affections by the variations in its severity from time to time, and by the 
occurrence of remissions or of apparent recovery, the improvement some- 
times lasting for weeks or months, and, in rare cases, for many years. In 
most cases, moreover, examination will reveal some other sign — nystagmus, 
intention tremor, or pallor of the disk — ^which betrays the cause of the paralysis. 
In one large group of cases, however, the symptoms are those of a steadily 
increasing spastic paraplegia without remissions and without any indication, 
either in the physical signs or in the history, of extra-pyramidal disease. 
The gait may be but slightly altered, e\en when the tendon reflexes are 
greatly exaggerated and the plantar responses are “ extensor.” Later, it 
becomes spastic or spastic and ataxia. Sometimes ataxy makes walking 
very difficult, when the power in the limbs is only slightly impaired. In the 
arms there is often loss of power associated with exaggeration of the tendon 
reflexes. In some cases the arms are affected before the lower limbs, when 
astereognosis and loss of sense of position from a lesion in the course of the 
parietal projection produce one of the commonest of the early symptoms — 
the “ useless arm.” 

Tremor. — The characteristic tremor in the arms appears on voluntary 
movement only, and increases in rate and amplitude as the goal is approached. 
For these reasons it is called intention, volitional, or terminal tremor. It 
is sought for by causing the patient to touch his nose with the tip of one 
finger. In its minimal form the tremor appears as two or three jerky 
movements of the finger just as the goal is attained, or the finger reaches 
the nose without any abnormal movement and then oscillates, so that it slips 
away from the nose again or depresses it several times before coming to rest. 
The tremor may be noticed first in writing or in performing other delicate 
movements, such as threading a needle. Later, the rate and amplitude of 
the movements increase, and the tremor, although still greatest at the end, 
appears almost as soon as a voluntary movement begins. In advanced 
cases it prevents all useful movements, and the patient is unable to do any- 
thing for hiffiself. The arms are affected earliest and most often, but nodding 
of the head is common, and any part of the body may be affected. Beside 
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intention tremor, other types of inco-ordination of the limbs are occasionally 
seen, such as those oharacteiistic of lesions of the optic thalamus or of the 
mid-brain or of the cerebellum. 

Sensory Symptoms. — Sn^ective . — Numbness and tingling in the ex- 
tremities and alterations in the sensation of various parts are common 
complaints. They are often transient, and may be the only symptoms during, 
the premonitory period. Severe pains are rare, but many patients complainl 
of stiffness or of aching in the limbs and in the back. Occasionally intense! 
neuralgic pain of trigeminal nerve distribution is found. 

Objective . — Severe sensory loss is not common, but careful examination 
will often reveal areas of skin in which sensation is impaired. Occasionally 
thp loss is severe, and may show so sharp an upper level as to suggest the 
presence of a spinal tumour. In many cases the sense of position and passive 
movements in the limbs is seriously affected, in others loss of vibration sense 
is the only sensory sign. An isolated loss of the last named, in the legs, is a 
phenomenon of diagnostic importance. Like the other signs, the sensory 
disturbances often show considerable variations in extent and degree at 
different examinations. 

Ocular Symptoms. — Attacks of double vision are frequent, and highly 
characteristic of the disease. Close interrogation, avoiding the leading 
question if possible, will often elicit an account of these attacks \fhcn the 
patient has not mentioned them at first, either because he has forgotten them, 
or because it does not occur to him that a symptom so remote or so transient 
can have any bearing on his present trouble. This diplopia is of the highest 
importance, because it is often the sole complaint when the patient seeks 
advice for the first time, and because its presence, or a history thereof, is 
often the deciding factor in the diagnosis of early cases with spinal symptoms. 
Double vision in a young person should always arouse the suspicion of dis- 
seminated sclerosis, and if it is associated with signs of pyramidal tract 
disease, the combination makes the diagnosis almost certain. 

Strabismus is uncommon. Even when the patient is seen whilst com- 
plaining of double vision it is unusual to detect any limitation in the range 
of the ocular movements. 

Ptosis is rare. 

Nystagmus is present in more than half the cases, but not so frequently as 
an early sign. It is usually fine, rapid and horizontal, appearing only when 
the eyes are directed to the side. In some cases the eyes oscillate constantly 
whatever their position. Except in rare cases, there is no apparent movement 
of objects, even when the oscillations are of wide range. 

Visual failure . — Diminution of visual acuity due to lesions in the optic 
nerves — retrobulbar neuritis — occurs sooner or later in nearly every case. 
It may precede all othot symptoms by a period of several years. As in the 
case of the other symptoms, it is subject to exacerbations and periods of 
improvement. A young healthy person complains of rapidly increasing 
mistiness of vision, usually in one eye, sometimes in both or in one after the 
other, reaching its maximum in a few hours or days ; this is often preceded 
or accompanied by pain about the orbit, which is increased on moving the 
eye. lu the common unilateral case the signs are those of a lesion in one 
optic nerve ; the pupil on the affected side is larger than its fellow ; its direct 
reaction to light is impaired, but it contracts well consensually. Tests with 
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a small object, preferably coloured, reveal a central scotoma. At the onset 
the disk is usually normal, but in a few instances the inflammation reaches 
the nerve head, in which event the disk is blurred and swollen. Later the 
disk may be pale or normal. Rapid improvement of vision is the rule, 
Special tests may reveal a persistent slight loss of visual acuity, and a partial 
central scotoma, or, very rarely, a complete central scotoma. Subsequent 
acute attacks are common. In some cases the onset of visual failure is 
gradual. Usually the defect is slight, but it may be serious, although com- 
plete blindness never occurs. In these cases the disk is pale, especially in 
its temporal portion, and the field shows a central scotoma or narrowing 
at the periphery. 

Mental Symptoms. — Defective memory and slight impairment of intel- 
lectual power are common. Some of the patients are morose and subject to 
fits of depression, but the majority are surprisingly cheerful, and do not seem 
to suffer mentally even when their physical state is most pitiable. In many 
cases there is considerable loss of emotional control, and ready laughter 
or weeping is fairly common. More often there is merely a tendency to laugh 
at trivial things. 

Sphincter Disturbances. — These troubles arise from interference with 
the long path in the Bjjinal cord by which volitional consent and inhibition 
are held upon the act of micturition. Therefore, lack of control in the form 
of hesitancy and precipitancy are common, and retention may occur. In 
rare cases, control over the rectal sphincter is lost. 

Other Symptoms.— Deafness, giddiness and tinnitus, sometimes with 
repeated vomiting, are common. Epileptiform convulsions are rare. In 
most instances the distribution of the signs will indicate that the lesions are 
multiple ; but sometimes, although the patches are numerous, the signs are 
tho.se of a single lesion, say of the internal capsule, of the midbraiii or of the 
cerebellum. 

Oerbbro -SPINAL Fluid. — The colloidal gold test may give a weak 
paretic curve in association with a negative Wassermann reaction. In a 
few cases the number of cells is increased. Otherwise the fluid is usually 
normal. 

Diagnosis. — The combination of spastic weakness of the legs with 
Charcot’s triad ” of symptoms— namely, intention tremor, nystagmus 
and scanning speech— which is so widely and so erroneously regarded as 
characteristic of the disease and as necessary to its recognition, is rarely 
seen except in the later stages of disseminated sclerosis. As this malady 
usually presents itself to us in its initial stages, when it may and should be 
diagnosed, it commonly consists in a group of signs of involvement of the 
pyramidal tracts : namely, increased tendon jerks, Babinski plantar responses, 
absent abdominal reflexes, a little weakness of dorsiflexion of one or both 
feet, possibly also some weakness of flexion of the proximal segments of the 
lower limbs, and usually a degree of impairment, or loss, of vibration sense 
over the malleoli. In many cases, this is all we can find, but in an otherwise 
healthy young adult, it is a syndrome more likely to be due to disseminated 
sclerosis than to any other pathological process. 

Perhaps there may be confirmatory signs, such as a little nystagmus, 
slight intention tremor or sensory ataxy of an arm ; it may be pallor of the 
temporal half of one or of both disks — a pathognomonic sign. If some or all of 
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these signs have, as it were, been arrived at after such a fluctuating course 
as we have seen to be so tjrpioal of most cases of disseminated sclerosis, then 
diagnosis can be no longer in doubt, and it is comparatively seldom that 
pathological examinations of blood or cerebrospinal fluid are really necessary 
for this end. 

When, after some years, the disease is fully developed it still retains its 
individuality. The patient is commonly euphoric, there is frequently tremor 
of the head, and sometimes of the whole body, when the patient tries to standi 
or walk. The arms are unsteady, the legs spastic and weak — sometimes 
showing a tendency to pass into the condition of “ paraplegia in flexion.’* 
There is little sphincter control left, but cutaneous sensibility is commonly 
almost or quite intact. 

' At whatever stage disseminated sclerosis comes under observation, a 
careful inquiry into the history of the illness is important, and to elicit this 
requires a knowledge of the natural history of this disease as it has been 
outlined here. 

Disseminated sclerosis has to be diagnosed from various diseases, of which 
we will consider the following ; 

Hysteria . — The serious mistake of attributing the early symptoms of this 
relentless disease to hysteria can be avoided by careful examination of the 
nervous system. Pallor of the disk, absence of the abdominal reflexes, or a 
distinct difference between them at corresponding points on opposite sides, 
unequal exaggeration of one or more of the tendon reflexes when com- 
pared with their fellows, Babinski’s plantar response on one or both sides 
— any one of these signs alone would render a diagnosis of hysteria 
untenable. g 

Compression of the cord . — When the signs in disseminated sclerosis are 
purely spinal, the diagnosis from spinal tumour presents real difiiculties. 
The first may be mistaken for the latter, when the paralysis increases steadily 
without remissions and is associated with sensory loss extending upwards 
to a definite level, while the reverse error may be made when the symptoms 
caused by a tumour are purely motor, or vary in intensity, or are associated 
with nystagmus. 

Friedreich*s ataxy . — This may be suggested by the presence of ataxy 
in a young patient with disseminate sclerosis. The distinction can be made 
at once, for in the latter disease the tendon reflexes in the lower limbs are 
exaggerated, whereas they are lost early in Friedreich’s disease. 

Course and Prognosis. — Despite the remarkable fluctuations which 
may mark its course, the disease ultimately disables the sufferer and is the 
cause of his death. Nevertheless, it is important to remember that after the 
initial outbreak of symptoms, some patients regain normal physical capacity, 
lose all abnormal physical signs, and lead a normal life for several years. 
Five, 10 and 15 year periods of this kind are by no means rare, and in general 
it may be said that the period of evolution of the disease is longer than is 
generally supposed. On the other hand, a few cases run a rapidly downhill 
course from the onset. The later in life disseminated sclerosis makes its first 
appearance, the more benign its course, and sufferers may be found who have 
reached old age without gross or total disablement. Commonly, after two or 
three fresh exacerbations with intervening recoveries of greater or less 
completeness, a slowly increasing permanent disability sets in. It is not 
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possible to say that those cases which run the longest and less distressing 
course owe this to treatment, for many untreated cases fare relatively well. 
But there are certain factors which do appear to influence its course unfavour- 
ably in most, though not in all, instances ; thus, intercurrent illness, especially 
if it be febrile, injuries which disable the patient for a short period, all surgical 
interventions — including the therapeutic interruption of pregnancy which is 
designed to avert the frequently-seen exacerbations that follow the puer- 
perium — and prolonged or recurrent physical exhaustion. 

Treatment. — The behaviour of disseminated sclerosis makes the assess- 
ment of any mode of treatment extremely difficult, and a failure to appreciate 
the wideness of its fluctuations and the length and completeness of some of its 
remissions is responsible for many therapeutic claims that in the hands of 
those best acquainted with this malady fail to justify themselves. So far, 
there is no remedy which exerts any constant or certain influence upon the 
course of the disease. 

Arsenic is the remedy which has the longest vogue, and many believe 
that it is of value, though the present writer has never been able to satisfy 
himself that this is the case, and has seen severe exacerbations interrupt the 
course of a aeries of injections of arsenical preparations. 

Nevertheless, and faute de mieux, we may prescribe arsenic either by 
the mouth, as Fowler’s solution, or by intramuscular injection of one of the 
arsphenamine derivatives. In the former case, some begin with a dose of 
min. 3, which is increased by one minim per dose on alternate days until 
min. 8 is taken three times daily. The dose is then reduced again to its 
original level. If this method is used, it is best to stop all arsenic for a week 
at the end of each complete curve of dosage. Not every patient can tolerate 
doses larger than min. 3 or min. 4 three times daily. This method is probably 
as useful as that of intramuscular injection, but considerations of expediency 
may dictate the use of the latter method. 

A more recent suggestion is that of Brickner, who gives quinine hydro- 
chloride in doses of three to five grains twice daily, continued over a long 
period. Here, again, intolerance may intervene and prevent this. The 
present writer has used quinine extensively in this way since its introduction 
by Brickner, and regards it more highly than arsenic. Other recent forms of 
medication include liver therapy, pyrexial therapy, protein shock therapy, 
and vaccine therapy. None of these has justified itself in the writer’s experi- 
ence, and when it is recalled that a febrile illness commonly aggravates the 
severity of disseminated sclerosis, it is scarcely surprising that pyrexial 
therapy should sometimes have the same result. 

The fact that disseminated sclerosis is sometimes — though not always — 
adversely affected by a confinement has led to the increasing advocacy of 
terminating pregnancy at the third month to avert this ill effect. But this 
procedure is exposed to the same objection as a full- term delivery or any 
surgical procedure, and sometimes has the same unfortunate influence upon 
the course of the malady. It is therefore not a therapeutic measure that 
can be justified by its results. The correct procedure is to take every possible 
measure to maintain the health and nutrition of the pregnant woman, and 
to afford her at this time and after the puerperium more than the ordinary 
amount of rest. This is the rational, if not always the acceptable, line of 
treatment. 
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Of great importance is the right ordering of the patient’s life, when practic- 
able, and the amdance of fatigue in the early stages of the disease. 

James Collier. 

W. J. Abie. 

Revised hy F. M. R. Walshe. 


ACUTE DISSEMINATED ENCEPHALOMYELITIS 

Synonym. — Acute perivascular myelinoclasis (Hurst). 

iCtiology. — This is unknown. The malady may follow one of the 
ex^anthemata, or may develop without any known exciting factor. A form 
following vaccination first attracted attention in 1922, and later cases have 
been recorded after measles, smallpox and varicella. It is doubtful if the 
meningo-encephalitis of mumps belongs to this category. Whatever be the 
preceding acute specific fever, or if none has preceded the attack, the sympto- 
matology and pathological lesions are the same. It seems unlikely that a 
filterable virus is responsible, since no neurotropic virus is known that 
attacks the white matter. All such viruses so far identified have been polio- 
clastic, that is, they attack grey matter only. 

The relation of this variety of encephalomyelitis to other dernyfilinating 
diseases, e.g, disseminated ‘sclerosis and neuromyelitia optica, is uncertain. 
There are no grounds for assuming that the pathological process has a 
common cause. 

In conclusion, it seems that acute disseminated encephalomyelitis may 
occur apart from any exanthem, and is entitled to recognition as a separate 
pathological process with its own clinical picture. 

Pathology. — The lesions are widespread throughout the central nervous 
system, and consist in perivascular foci of softening involving the entire 
nerve fibre, axis cylinder and myelin sheath. The foci tend to coalesce. 
There is proliferation of the microglia cells, and some lymphocytic reaction 
with a secondary gliosis. The lesion of the nerve fibres is probably primary 
in the myelin sheath. The lumbar cord tends to be more severely hit than 
higher levels. 

Symptoms. — This is charasticteric and uniform. The onset is relatively 
sudden, and when an exanthem has been present, the nervous symptoms 
make their appearance at more or less regular times : thus from 10 to 13 
days after vaccination, from 5 to 13 days after the appearance of the rash 
in smallpox, and at the end of the first week in measles. 

In most cases the symptoms are predominantly encephalic, but myelitic 
forms are also seen. In the former case there is a slight rise of temperature, 
some unsteadiness of ^gait if the patient is ambulant. Drowsiness soon 
develops, and there is headache, stiffness of neck and back, Kernig’s sign 
and tache cerebrale. The abdominal reflexes usually disappear and there 
is disturbance of sphincter control. The state of the tendon jerks is variable. 
The drowsiness may deepen into coma. At this stage the limbs become 
flaccid and the tendon jerks abolished. There may or may not be cranial 
nerve palsies and some oedema of the optio disks. Death may ensue from 
bulbar paralysis with hyperpyrexia and a terminal broncho-pneumonia. 
On the other hand, a dramatic recovery may ensue even when the patient 
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is in this grave state. With survival there is a gradual return to full 
consciousness. 

In the spinal type unconsciousness, if it occur, is short-lived. A severe 
paraplegia with incontinenee of urine and faeces and sensory loss develop. 
The paraplegia is usually flaccid with loss of tendon jerks at first. The 
upper limbs may escape or bo less severely affected than the lower. Recovery 
is the rule, but this may be slow and finally incomplete. 

Treatment. — There is no specific treatment and the management of 
the case should follow the lines applicable to any severe and acute paralysis, 
with special care to avoid bedsores, infection of the bladder, hypostatic 
pneumonia and wasting. 


NEUROMYELITIS OPTICA 

Synonyms. —Diffuse myelitis with optic neuritis ; Devic’s Disease. 

Definition. — A form of disseminated myelitis, preceded or accompanied 
by retrobulbar neuritis, with or without papilloedema. It is commonly 
acute in onset, and may end in death or in arrest with residual disabilities. 
Recovery is rare. Persons of all ages from adolescence onwards may be 
affected. 

^Etiology. — Nothing whatever is known of its causation, and therefore 
it has been suggested that the disease is infective. None of the neuro- 
tropic viruses is known to produce the demyelination which is the 
characteristic lesion of the disease, nor is there any evidence that this is 
bacterial. 

There are points of resemblance to disseminated sclerosis on the one hand, 
and to Schilder's disease on the other, both in the morbid anatomy and 
symptomatology of the disease, but there are equally significant points of 
difference, and whether or not the three are setiologically related cannot be 
affirmed. 

Pathology. — The spinal cord shows either diffuse or multiple dissemin- 
ated lesions. They may be confined to a few segments of the cord, or may be 
found from end to end of this structure. The essential feature of the Jesions 
is a demyelinisation of axis cylinders. There is also round-celled peri- 
vascular infiltration, an intense proliferation of microglial cells, and a multi- 
plieation of tiny vessels in the affected areas. The optic nerves present 
the same type of lesion, namely, an intense demyelinisation of the nerve 
fibres. 

Symptoms.— The blindness which indicates the optic nerve lesion may 
precede or may follow the appearance of paraplegic symptoms. The latter 
develop rapidly, and may spread upwards until sensory loss and muscular 
weakness reach the upper thoracic level. Blindness, with some swelling of 
the optic disc, and central scotoma may ensue. The patient may become 
progressively worse and die ; or the paralysis may become stationary and then 
proceed to complete recovery of both power and of vision ; or the subject 
may be left with disability of varying severity. 

The paraplegia is that characteristic of a diffuse spinal lesion in that there 
is sensory loss, paralysis, and loss of sphincter control. 

Treatment. — No treatment has any clear influence upon the course of 
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events. Arsenical preparations have been employed — as for disseminated 
sclerosis. The management of the case is that of any paraplegia. 

F. M. R. Walsiie. 


SCHILDER’S DISEASE 

Synonym. — Encephalitis periaxialis. 

Definition. — A malady characterised anatomically by a progressive and 
massive demyelination of the white centre of the cerebral hemispheres, pro- 
ceeding from a single focus or from two symmetrical foci, and producing the 
clipical picture of progressively increasing failure of cerebral function, local 
at first, but advancing in terms of the functions of the contiguous regions 
which are next affected, by the spread of the disease from its starting-point. 

^Etiology. — Nothing is known of the essential nature of the disease, nor 
is it certain that all cases included under this heading form a homogeneous 
group. Originally regarded as an inflammatory, probably an infective, 
disease, the increasing evidence of its familial incidence suggests that it may 
be primarily degenerative. It has also been suggested that those cases in 
which an inflammatory reaction is present may be infective, and those in 
which it is absent — as it may be — degenerative. Many of the reported cases 
have occurred in childhood, even as early as the second year. The latest 
case was in the fifth decade of life. The sexes are equally affected. 

Pathology. — The characteristic lesion consists of: (1) A primary dc- 
inyelination and, later, destruction of the axis cylinders of the central white 
substances of the cerebral hemispheres, which till very late spares the sub- 
cortical zone of white fibres and the radial cortical fibres, and produces a 
translucent jelly-like appearance of the oval centres. (2) A very early and 
perhaps primary overgrowth of the neuroglia, forming a feltwork, which is 
particularly intense round the vessels. (3) A general infiltration of the white 
matter of the brain with round cells, all of which are of neuroglial origin, and 
most of which are engaged in the removal of altered myelin or in the formation 
of neuroglial fibres. 

The process commences most commonly as a symmetrical patch of 
demyelination, in either occipital white centres, less frequently in both 
temporal white centres or in both prefrontal white centres, and spreads 
directly thence until the whole of the oval white centres becomes dernyelinated. 
The corpus callosum is involved, and the demyelination spreads downwards 
through the crura into the brain stem. Sometimes, especially in the central 
regions, the disease starts on one side, and, after playing havoc with the 
white centre of one hemisphere, spreads across the corpus callosum into the 
other. The resulting picture of a brain, normal on the surface, and on section 
with apparently normal cortex and intact subcortical white bands, but with 
the oval centre completely changed and translucent, is peculiar to this disease. 
Not infrequently other patches of the disease may be scattered throughout 
the central nervous system. This scattered distribution and the prominence 
of demyelination bring Schilder’s disease very close to disseminated sclerosis, 
and it has actually been described as “ disseminate sclerosis in childhood ; 
but the massiveness and mode of spread of the lesions, together with their 
distribution, with predilection for the brain and avoidance of the spinal cord, 
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its incidence in childhood and its entirely different symptomatology, separate 
Schilder’s disease sharply from disseminated sclerosis. It is largely to 
Collier that we owe the clinical recognition of this malady. 

Symptoms.— The clinical aspect is precisely that which might be expected 
from a progressive destruction of cerebral function, spreading by contiguity 
from the initial seat of the disease. In many of the cases blindness — by 
which is meant blindness without any change in the optic disks and with 
pupils reacting normally to light — ^has been the first symptom, and is the 
result of the symmetrical demyelination of the occipital white matter. 
As the disease spreads forwards into the temporal regions, bilateral deaf- 
ness appears ; and, later, bilateral ataxy and astereognosis — due to 
parietal involvement, bilateral spastic paralysis — the result of central 
involvement, and complete amentia — due to callosal and prefrontal involve- 
ment, develop. 

In those cases in which the initial seat of the disease is in the temporal, 
central or frontal regions, the first symptom to appear is obviously deter- 
mined by the location, and the order of development of symptoms will be 
changed, but the mode of progress is the same in all. Where the disease 
starts on one side only, hemianopia or hemiplegia is the first symptom, aud 
these are followed by the train of added signs produced by the extension of 
the disease into other regions. Complete mindlessness and paralysis always 
dominate the clinical picture in the end. The disease-process within the 
brain sometimes causes swelling with increase of intracranial pressure, and 
signs of the latter may appear in the form of headache, vomiting and papill- 
oedema. Such cases are not common, and most of them have been regarded 
in life as cases of intracranial tumour. Fits are by no means uncommon. 
Sometimes they constitute the initial manifestation of the disease, and they 
may occur at any time during its course, and may be local or general. Fever 
is usually absent, but there may be irregular pyrexia and some of the more 
acute cases have been pyrexial throughout. The cerebro-spinal fluid is 
normal in the majority of the cases, but sometimes there is an increased 
protein content and a small excess of lymphocytes. 

Diagnosis. — The onset with cerebral blindness or with bilateral deafness, 
followed by signs of progressive cerebral destruction, is so rare in any other 
disease as at once to suggest the diagnosis of Schilder’s disease, indeed no less 
than two-thirds of the reported cases have shown this picture. When the 
disease begins unilaterally, and more particularly when headache, vomiting 
and papilloedema are present, the distinction from intracranial tumour is 
difficult or even impossible, for in both diseases the local commencement and 
the progressive destruction occur. In Schilder’s disease, however, high- 
grade papillcedema is not met with, and consecutive optic atrophy does not 
occur. It should be borne in mind that any locally commencing progressive 
destruction of the brain may be an example of this malady. 

Course and Prognosis. — In most cases Schilder’s disease is regularly 
progressive to a fatal termination. In some, however, periods of stand- 
stfll have been noted, while in a few others marked improvement for a time 
has occurred, as the result of administration of mercury, arsenic and iodides. 
The duration has varied from 7 days to 36 months, with an average of 9 months. 

Treatment. — No treatment is at present known that will influence the 
course of the disease. 
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THE PRIMARY CEREBELLAR ATROPHIES 

In the present state of knowledge a satisfactory description or classifica- 
tion of the primary cerebellar diseases is not possible. They are extremely 
rare, and in the recorded cases the nature and the incidence of the pathological 
change varies so from case to case that in all probability what have been 
described as distinct “ types ” are in many cases no more than different stages 
of a single process. 

Of all the primary atrophies of the cerebellum it may be said that their 
aetiology is unknown, but the cause probably endogenous. In some forms 
there is clear evidence of heredo-familial factors, but not in all. Some of them 
appear in early infancy, others in later life. The lesion is bilaterally sym- 
metrical, essentially an atrophy, and in the late cases is slowly progressive. 

The most useful working classification is as follows : 

(i) Atrophy of the cerebellar cortex. 

(ii) Atrophy of the central white matter of the cerebellum. 

(iii) Atrophy of the spino-cerebellar tracts. 

Of these the least rare is Friedreich’s ataxy, in which there is also a lesion 
of the posterior column fibres, but nevertheless this disease is mqst con- 
veniently dealt with here. 

(i) Atrophy of ike cerebellar cortex, — This may be total, or may be confined 
to particular cortical regions. It may be found as a post-mortem discovery 
in idiots dying in infancy, or may develop slowly in middle-aged or elderly 
persons (Marie’s delayed cortical atrophy). The last-named form is moat 
marked on the upper anterior parts of the cerebellum. There is a character- 
istic loss of Purkinje cells. The clinical picture is that of a slowly developing 
ataxy of gait, severe disorder of articulation, and later ataxy of the upper 
limbs. Nystagmus is rarely present. 

(ii) Atrophy of the central white matter of the cerebellum. — This is commonly 
known as olivo-ponto-cerebellar atrophy, and is characterised by a severe 
loss of nerve fibres in the central white matter, with a secondary proliferation 
of gUa fibres and nuclei, the cortex being relatively intact. In addition there 
is degeneration of the pontine nuclei and their fibres (middle cerebellar 
peduncles) and of the olives. This also is a slowly progressive lesion of 
middle-aged and elderly persons, occasionally familial in incidence. It can 
only with difficulty be distinguished clinically from cortical atrophy, except 
when it is accompanied by Parkinsonian symptoms or by dementia, as is some- 
times the case. 

Scherer has found that a similar type of lesion is constantly found in the 
substantia nigra and corpus striatum in these cases, and when severe is 
responsible for the PtJrkinsonism sometimes observed. Similarly, focal 
atrophy in the cerebral cortex may be present, and may account for the 
dementia which may be present. Scherer suggests that all these changes 
have the characters of a focal, premature senile change, and points out that 
the lesions of Pick’s focal atrophy and Huntington’s chorea also belong to 
this category. 

(iii) Atrophy of the spim-cerebellar pathways. — A rare form is the so-called 
spino-oerebellar ataxy, which may vary in its clinical expression from a con- 
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genital tremor, to gross ataxy of all four limbs, accompanied in some cases by 
optic ^.tropliy, irnd ocular palsies. The lesipn is a (Regeneration, falling most 
severely upou the dorsal-spino-cerebellar tract and less severely nppn Gowers’ 
tract and upou Clarke’s column. It is a malady of children and adolescents. 

More familiar is Friedreich’s ataxy, which is described below under its 
own heading. 


]. FiUFDKKlCH’S ATAXY 

In acidition to the slow, clumsy ataxy, Friedreioli’s type is characterised 
by the absence of the knee-jerk and other deep reflexes, and by the. presence 
of the extensor plantar response and of contractures, especially in the form of 
pes cavus, and by the prescnct*, of curvature of th(‘ si)ine in the later stages 
of the disease. 

^Etiology. — The first signs of the disease usually ap])ear in early child- 
hood and before the sixth year ; but symptoms may not be evident until a 
few yciars latc'r. In a considerable number of cases, however, the onset is 
delayed until tin*, time of ])uberty, while in a few examples the onset may 
b(i delayed until after the age of thirty years. As a rule the age incidence 
is jij»jnoviui.di‘ly the. saipe in each child-rank of the same family ; hut 301)^*- 
times tbe jihenuinonon of “ anticipation ” is well marked, the disease appCf^t' 
ing at an earlier age in each succeeding generation as a whole, or in successive 
children of the same parents. The disease is said to be slightly more common 
ill males. Isolated cases in which no heredit}^ can be traced are not rarp. 
Indirect heredity is the most pommoji, for the reaspn that the subjects of this 
disease are usually afflicted in childhood ami incapacitated by the time adult 
life is reaelHvd, and that they therefore do not procreate. Transmission 
occurs both through the males and through the females. Direct heredjty is, 
however, by no moans so uncommon as has been supposed, and ip one family 
under my observation the disease had been transmitti'd liom father to son 
for seven generations. , 1 - 

Pathology.— The spinal cord is unusually spiall, and apparently this 
smallness may be congenital, and the posterior roots tend to be small, grey 
and pooT^ly myelinated. The essential change is a primary degeneration of 
certain neurones in the dorsal column of the spinal coid, of the pyramidal 
tracts and of the spino-cercbellar tracts, both dorsal and yc.ntral. This 
degeneration commences first in the periphery ol the axon, which slowly dies 
back towards tlip uptrient nerve cell, as tlxe branches of an aged tree tend 
to die back towards the trupk. 

The degeneration of the (iorsal columns is usually the earliest change, and 
remains mpst prominent feature throughout. The degeneration of the 
fibres pf the pyramidal tract appears later. It has its origin in the ascentiing 
frontal convolutions, where atrojihy and disappearance of the giant pyramidal 

cells have been shown. ^ i v i. 

The spino-cerebellar tracts are constantly degenerated, the direct cere- 
bellar tract being the most seriously involved. The cells of Clarke’s colump, 
from winch the direct cerebellar tract takes origin, and around which tfie 
pyramidal tracts end, degenerate and disappear, as does also the petwork pf 
collaterals which surrounds these cells, Gpnsequent upon these degenera- 
tjops, and secondary to them, well-marked neproghal proliferation or sclerosis 
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occurs. The cerebellum may be normal, or it may show varying degrees of 
atrophy of Purkinje’s cells, or of any other of its cell elements, and of the 
tracts connected therewith. 

Symptoms. —The oiis(jt is always insidious, and physical signs of abnor- 
mality usually precede any complaint on the part of the patient or his re- 
latives. The lirst symptoms generally appear between the sixth and the/ 
tenth year of childhood ; but if a careful examination be made of the younger I 
members of the families upon which Friedreich’s disease is incident, physical 
signs of the disease, especially the extensor response in the plantar reflex, 
the retraction of the great toe and some degree of pes cavus may often be 
found before the sixth year. Not infrequently the onset of symptoms does 
not occur until puberty, and in some families it is delayed untd after the 
age of 30 years. 

Ataxy is always the first sign to appear, and tliis is shown by an awkward- 
ness of gait and a tendency to stumble and fall readily. Sometimes it is 
obvious from the history, that the ataxy dates from the earliest years of 
infancy when it is said that the child was never strong on his legs from the 
time of learning to walk, and that he could never run properly or join on 
equal teims with other children at play. x\s the disease- progresses, the gait 
slowly becomes more irregular and clumsy. The patient walks with his feet 
upon a broad base, and staggers and reels from side to side ; but, notwith- 
standing this, he keeps a fairly direct line of progresssion. He takes short 
steps which are unequal, and which are irregular in relation to the line of 
progression, and the movement of each foot as it is raised is poorly co- 
ordinated. There is never the undue excursion and noisy stamping of the 
feet which are so characteristic of the gait of tabetic patients. 

In standing the body oscillates from side to side in slow and clumsy 
fashion, and coarse tremors of the head and trunk are constant features in 
advanced cases (titubatiou). Sometimes Eomberg’s sign is present ; but 
this is never so well marked as in tabes, and it is frequently absent. The 
ataxy invades the upper extremities, as a rule, later than the legs. There is 
first clumsiness with the finer movements, and then little by little with all 
the movements. It closely resembles the ataxy due to gross disease of the 
cerebellum, and differs from that which occurs in tabes, and that irregular 
breaking of a movement towards the end of its accomplishment, which has 
been long termed “ intention tremor,” is frequently seen. 

Very characteristic of the disease, and highly important in diagnosis, is 
the occurrence of irregular involuntary movements, which are often described 
as like those of chorea or of myoclonus. They differ entirely, however, from 
the movements of chorea, etc., in that they occur only when the limb or some 
of its segments are unsupported. In advanced cases such movements are 
constantly seen in the head and neck as nodding movements and tremors, 
and in the trunk as swaying instability, when the patient is sitting un- 
supported or standing. Similar ataxy and irregular movements affect the 
muscles of the eyes, of the face, tongue, larynx, etc., and the respiratory 
muscles. In the eyes they are seen as fine, regular nystagmus and as coarse, 
irregular jerkings, chiefly upon lateral deviation. There is no other disease 
in which ataxy of the facial muscles is so conspicuous for, in engaging the 
patient in conversation, all the facial muscles may be observed in irregular 
contraction. The ataxy of these muscles causes an invariable impairment 
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of articulation, which gradually becomes indistinct, clumsy, drawling and 
slurred. The syllables tend sometimes to be separated, adding a staccato 
element. Explosive utterance is almost constant, and from the irregularity 
of the respiratory movements short inspiratory whoops are not uncommon. 
Articulation thus closely resembles that of advanced disseminated sclerosis, 
the cause being identical in the two diseases, namely, interference with the 
cerebellar co-ordinatory mechanism of speech. 

The strength of movements is at first little impaired ; but as the disease 
advances and the pyramidal degeneration increases, the power is gradually 
lost in proportion to the degree of the pyramidal degeneration, which varies 
greatly in different cases. The lower extremities are affected first and most, 
and later the arms, and in severe cases at a late stage paralysis may be 
almost universal. 

The condition of the muscular tone depends upon the relative degree of 
degeneration in the posterior roots and in the pyramidal tracts respectively, 
the former tending to abolish and the latter to increase it. As a rule the 
influence of the posterior root degeneration is preponderant and, therefore, 
the limbs are flaccid and hypotonic, but occasionally they are somewhat 
rigid. Contractures arc the rule, but these are confined to the low(‘.r extremi- 
ties. The most constant of these produces tlie deformity of the feet character- 
istic of Friedreich’s disease, and known as “ })es cavus.” The great toe is 
strongly retracted, the tarsus is pulled up, and the metatarsus is dropped and 
the plantar arch is increased. The outline of the inner border of the foot 
comes to resemble the letter Z, the tarsus, metatarsus and great toe forming 
the three limbs of the Z. Sensibility is but little affected ; but in most cases 
minute examination reveals slight relative loss to touch, pain and temperature, 
most marked at the periphery of the limbs and diminishing upwards. Simi- 
larly there may be slight loss of sense of position in the limbs, with diminution 
of osseous sensibility to the slowly vibrating tuning-fork. 

The ocular movements are almost always intact apart from the already 
described nystagmus. In rare instances strabismus, diplopia and ])to8is have 
been recorded. The pupils arc not affected. Optic atrophy is a rare pheno- 
menon in Friedreich’s disease, yet it has been reported in quite a number 
of otherwise typical cases. 

Mental symptoms are usually not conspicuous, but some of the patients 
are of poor mentality from the first, while others show a tendency to severe 
mental degeneration in the later stages of the disease. Emotional instability, 
irritability and outbursts of temper may occur. 

Absence of the tendon reflexes is a most characteristic feature, and is 
often the first objective sign of the disease. When one considers, however, 
that the absence or presence of the tendon reflexes depends upon the relative 
degree of affection of the posterior columns upon the one hand, and upon the 
pyramidal degeneration upon the other, it is not surprising to find in cases 
where there is a major degeneration of the pyramidal tracts, that the knee- 
jerks may persist or even be brisk into the advanced stages of the disease. 
The abdominal reflexes gradually disappear. The plantar reflex is invariably 
an extensor response. The sphincters usually escape. The cercbro-spinal fluid 
presents no abnormality. 

Spinal curvature is very common, and may reach a severe degree. It 
consists of a scoliosis of the dorsal region, and often with some kyphosis, and 
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with h compensatory relrerse lumbar curve. The cause of this defofmitj^ 
probably the defect iti the postural tone of the muScles, which occurs when 
the aflercnts subserving the function of postural tone, and which are contained 
in the spino-corebellar tracts, are severed. 

Diagnosis. — In uncomplicated cases the diagnosis is a matter of lio great 
dihicUlty on account of the strikingly distinct nature of the symptoms./ 
Friedreich’s disease can liardly be mistaken fot tabes, since the history ofl 
heredity, the peculiar deformity of the feet and spine, the extensor response,^ 
the speech affection alid the nature of the ataxy contrast stroilgly with the 
loss of pain sensibility and of deep sensibility, the pupillary changes, the 
sphincter trouble, the abnormal Wassermann reactions and the abnormal 
cyjbology of the cerebro-spinal Huid in tabes. The distinction from dissemin- 
ated Bchuosis presents more difficulty ; but in this disease the onset never 
occurs in childhood, there is no heredity, the deep reflexes are neter lost, and 
the spinal deformity does not occur. 

Course and Prognosis. — The course of the disease is usually progressive 
in slow and irregular fashion, and the prognosis is therefore in every case 
serious ; but the average duration of the disease is over 30 yc'ars, and in some 
cases it seems to have no tendency to shorten life. The prognosis is worse 
and the course more rapid in those patients who have shown disability from 
the time of learning to walk. In some cases the disease appears to* become 
arrested, as, for example, in one family which came under my observation, 
twelve members in three geiicratioiis were affected with typical Friedreich’s 
disease, yet none of them was incapacitated from following a normal life, 
and those that W(‘r('. deceased liad all survived the age of 70 years. Inter- 
current maladies, Itdirile illnesses and debilitating inhuences generally, may 
have a strong elfoct in hastening the advance of the disease, and bringing 
about a fatal tennination. Coiifmcinent to bod from an}'' cause wliatever 
has a most derogatory influence upon the ataxy, and upon the capacity for 
walking. It is therefore of great importance tliat these patients shall be 
kept oil’ their legs as little as is possible. Cases in which the ataxy becomes 
extreme, oi* in which paralysis from pyramidal degeneration becomes severe, 
necessarily become bedridden, and in tJjis condition the patients may survive 
for many years. In other cases rapid increase of the symptoms of degenera- 
tioli within the nervous system is followed immediately by drowsiness, 
asthenia and coma, and death ocura in that peculiar toxic state which is 
commonly the end-result of all degenerative nervous diseases. 

Treatment. — No treatment is known which specifically affects the 
malady. (Tcneral tonic treatment, and all measuies which improve the 
general health and mental well-being, often have a surprising effect in improv- 
ing the ataxy. Ke-educational training of the limbs and trunk in the form of 
Framkel’s exercises areimost beneficial. Properly designed boots to ensure 
the most advantageous use of the deformed feet must be provided. 

2. TAMILTAL SPASTIC PAHALYSIS 

This malady is here described with the hereditary ataxies, since it seems 
to fall naturally into the group of diseases in which primary degeneration 
rif the pyramidal tracts is a usual anatomical feature, and of which a familial 
and hereditary incidence is the rule. Moreover, among the hereditary 
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ataxies every grade of transition is seen to the tyl)e of pure familial spatetic 
paraplegia. Whilst in the majority of the hereditary ataxies cerebellar, 
spinal and cerebral lessioiis coexist, yet there are the purely cerebellar and the 
purely spinal type ; and the purely cerebral type, in the form of familial 
spastic paralysis, forms a natural end to the series. 

.Etiology. — The disease is sometimes hereditary, but is inore commonly 
familial and incident upon several children of the same parents. Sporadic 
cases are not very rare. The onset is gradual in early life, and usually Occurs 
after the sixth year. 

Pathology. — Q^he pathological changes consist in a primary degeneration 
of the pyramidal neurones "which apparently takes place in terms of the length ; 
those supplying the luinl)o-sacral region, being lower and longer, are earliest 
alfoeted ; those supplying the brain stem, being shortest, are the last to be 
ailected. Degenerative changes in tbe neurones of the posterior columns of 
the S2)inal cord are often present, sho-wing the transition to the pathological 
type of the hereditary ataxies. 

Symptoms. — The clinical aspect consists in the slow development of spasti- 
city and weakness, first and most in the legs, Avhich gradually increases and pro^ 
grosses to the trunk and upper extremities, and involves the face last and least. 
The usual signs of pyramidal involvement are present in the loss of abdominal 
reflexes, increased deep reflexes and extensor type of plantar reflex. Tlie 
jnalady is progressive, increasing to (joinplete paralysis, and in its course 
contract ares of the spastic muscles occur, ihat of the foot and leg pro- 
ducing soinc degree of pes cavus, while, above this, llcxot contracture at 
hip and knee is met with. Optic atrophy is by no means uncommon. 
Mental symptoms do not occur in uncomplicated cases, iieithet is epilepsy 
observed. 

Diagnosis.' " This malady is most easily confused with Cerebral diplegia ; 
but the latter disease appears much earlier, so soon after birth, in fact, as 
defective movement in the child can be ascertained. Further, cerebral 
diplegia is not a progressive disease in the majority of the cases, and it is 
often associated with mental dc.fi cj'ency and recurring convulsions. 


PARALYSIS AGITANS 
Synonym. — Parkinson’s Disease. 

Definition. — A progressive disease of insidious onset and slow course, 
usually occurring in the second half of life, and characterised by a peculiar 
stiffness of the muscles, which tends to fix the body in a certain posture, 
which can be changed less ei)ecdily than in health, and which gives rise to 
a distinctive facial expression, bodily attitude and gait. The stiffness is 
accompanied by weakness, and often by rhythmic tremors, which have earned 
for this malady the riaine “ shaking palsy.’’ 

iEtiology.— Little is known of the causal factors of this malady. It is 
essentially a disease of the decline of life, and though in rare instances it is 
met with as early as the eighteenth year, the maximum incidence is frond 
the fiftieth to the seventieth year. Men suffer twice as frequently as -women. 
Heredity seems to play no part in the causation ■ but it is rematkable that 
longevity in one or both parents id coihmon. 
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Pathology. — No naked-eye changes are to be found other than the vascular 
and degenerative changes which are common in senile conditions. The facts 
that tremors and rigidity, almost identical with those of this disease, may be 
met with in tumours involving the substantia nigra of the crura cerebri — 
two striking cases with autopsy having been under my own care — and still 
more importantly, the frequent appearance of a paralysis agitans-like end-i 
result in lethargic encephalitis, where the subthalamic region and substantial 
nigra are conspicuously picked out by the lesions, make it probable almost \ 
to a certainty that the locus morbi of paralysis agitans is the basal ganglia. 

Symptoms. — The onset is always insidious, and the muscular rigidity 
is almost always the first sign to appear. This rigidity affects the face, 
neck and trunk to a greater extent than the limbs, and wh(m the limbs arc 
affected then the proximal muscles present a greater degree of rigidity 
than do those of the periphery. The oncoming rigidity of the facial muscles 
does away with the usual play of the emotional movements in facial expres- 
sion, and the face assumes a fixed, anxious and mask-like expression, with 
absence of the usual involuntary nictitation. The voice loses its inflexions, 
and becomes monotonous, from rigidity of the muscles of larynx, tongue and 
lips ; but there is no other defect of articulation. Very striking is the effect 
of the rigidity of the muscles of the neck, for the patient carries his head 
and neck in one piece with his trunk as if he were a statue, never inclining or 
raising it in the customary expressive manner, and if he turn round to look 
at anything he tends to move the whole trunk round with the head. In 
looking sharply to one side the eyes move before the head, whereas, under 
normal circumstances, the coarse adjustment of this movement is done first 
by the neck muscles, and the fine adjustment subsequently by the eye muscles. 
The stiffness of the trunk muscles gives a stooping attitude with the head 
juclined forwards, wliile that of the upper extremities causes the shoulders 
to be rounded, and the arms carried with the elbow semiflexcd, and pressed 
into the sides. The gait is highly characteristic in marked cases since, on 
account of rigidity of muscles, it is deprived of spring and supj)leness ; the 
patient, in the characteristic attitude above described, takes small gliding 
steps, displacing his centre of gravity as little as possible. If, by any circum- 
stance, such as catching the feet against an unevenness of the ground, or a 
push, the centre of gravity is much displaced, the patient often has a difficulty 
in regaining it, and in moving to recover his centre of gravity is unable quite 
to catch it up, and so continues the movement of necessity until he fall or 
come in contact with some object by which he can arrest himself and restore 
his balance. This phenomenon is more often seen in advanced cases, and is 
known as “ propulsion,” “ retropulsion ” and “ lateri-pulsion,” according as 
the centre of gravity is displaced and the movement occurs in a forward, 
backward or sidewayi? direction. Festination is the term used for the 
quickening of the pace sometimes seen in this attempt to overtake the dis- 
placed centre of gravity. In the hand the rigidity is greater in the interosseal 
muscles, and the hand therefore tends to assume the “ interosseal position 
with the fingers pressed together and the thumb adducted, the metacarpo- 
phalangeal joints being flexed, and the interphalangeal joints extended. 
From this rigidity of the hand the writing becomes small as well as tremulous, 
and the patient finds it difficult to write in a straight line. Muscular weakness 
always accompanies the rigidity and the tremors. It is slight until the late 



PARALYSIS AGITANS 


1671 


stages of the disease, when it may increase rapidly and render all useful 
movement impossible. On account of the rigidity and consequent slowness 
of movement, the sense of weakness which the patient experiences is much 
greater than tht*. act/Ual weakness as tested by the dynamometer. Tremor 
is present in tlie majority of cases. It usually commences in the hand and 
forearm, and is most conspicuous in this situation ; but it may be seen in the 
face, tongue, jaw, neck and feet, while, in rare cases, it may be universal. 
The nature of the tremor is peculiar, and is highly characteristic. It is a 
regular rhythmical contraction of the muscles, alternating in the opposing 
groups with a frequency of from four to six oscillations per second with a 
range of from an Jth to |ths of an inch. Its rhythmic nature, its slowness and 
its course range distinguish it from other varieties of tremor. In the hand the 
characteristic movement of the tremor is the rolling together of the opposed 
thumb and fingers, cigarette - rolling, bread - crumbling or drum - tapping 
movement. There is nearly always in addition a peculiar pronator-supinator 
tremor. The tremor is increased by excitement and by self-consciousness, and 
ceases during sleep. A highly characteristic i’eature of the tremor in about 
one-half of the cases is that it continues during repose, and is temporarily 
arrested by the execution of volitional movement. In the other half of the 
cases, however, the tremor appears or is increased on voluntary exertion, 
and tends to be less during repose. There seems to be an antagonism between 
the tremor and the rigidity, for in cases where the rigidity is very conspicuous 
the tremor is little marked or absent, and conversely, when tremor is universal 
or is of early onset, rigidity is a less noticeable feature. 

Other symptoms of the disease which are very commonly complained of 
arc — (1) difficulty in turning over in bed, which is the obvious result of the 
rigidity of the trunk muscles ; (2) flexion of the toes into the sole of the foot, 
so that they are trodden on, from spasm of the plantar muscles ; (3) pain of 
a dull aching character in the trunk and limbs, which is presumably produced 
by the long-continued traction of the rigid muscles upon their attachments ; 
(4) abnormal sensations of heat and cold ; and (5) hypersensitiveness to 
changes of temperature — the patient cannot bear to be near a fire nor yet 
in a cold room. Mental symptoms are cons])icuous by their absence, except 
in the last stages of the malady, when profound asthenia overtakes both 
mind and body. The constant bodily discomfort, restlessness, sensations of 
fatigue, which the rigidity and the tremors engender, and the consciousness 
of a malady which is found only too soon to resist every effort to lessen or 
arrest it, often result in gloomy and lasting mental depression. Objective 
sensibility is unimpaired. The special senses and the cranial nerves are not 
affected. The sphincters and the reflexes are normal. Trophic changes in 
the periphery of the limbs, thinning and glossiness of the skin, with fluted 
nails and vasomotor disturbance, are common. Bed-sore is commonly met 
with in the late stages of the malady. 

Diagnosis. — There are three points which can be surely relied upon to 
render the diagnosis of paralysis agitans certain in every case, namely — (1) 
the aspect of the patient when he is walking, when the fixed mournful ex- 
pression, the stooping attitude with round shoulders, the elbows pressed into 
the side, and the hands carried across the abdomen in the interosseal position, 
the immobility of the head and neck, and the curious gliding gait which cannot 
fail immediately to arrest the observer's attention ; (2) the rhyi:hmic rolling 
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tremor which is qoite iinlilve any form of tremor, and which often 

continues during rest ; and (3) the absence of any of the usual signs of organic 
disease of tlic central nervous system. Difficulty may perhaps bo experi- 
eu(*,ed when the aspect is little marked, and the tremor is conftued to some 
unusual situation, such as the face, tongue or neck ; but, if the possibility of 
tremor in any situation being that of paralysis agitaus bo borne in mind, its 
rhythmic rolling nature will give the diagnosis. When paralysis agitaus is 
confined to one side of the body, the appearance of the patient may super- \ 
fi daily resemble that of hemiplegia ; but in these cases the peculiar aspect of 
paralysis agitaus is marked, and the organic signs of hemiplegia, such as the 
exf/cnsor response in the plantar reflex, the increase in the deep reflexes, f^nd 
the absence of the abdominal reflex upon the paretic side are not present. In 
senile tremor the rhythmic rolling quality is absent, and the aspect is not that 
of paralysis agitaus. Iir post-hemiplegic tremor the organic signs of hemi- 
plegia are present. Toxic tremor is irregular and never rhythmical, and is 
(mercurial tremor excepted) a fine tremor. The intejition tremor of dissemin- 
ated sclerosis, cerebellar disease and lesions of the red nucleus are so peculiar, 
and so widely different from i,he tremor of paralysis agitans, as to render 
confusion impossible. 

The one clinical condition, which may so closely resemble paralysis agitans 
as to be superficially indistinguishable, is a not uncommon end-result in 
lethargic encephalitis, where from a lesion in the b^-sgl ganglia the same 
weakness, rigidity and tremors appear as occur in paralysis agitans. The 
distinction is not difficult, for the onset of lethargic encephalitis is usually 
acute, and the symptoms are deiinitc. Moreover, the paralysis agitaias-like 
syndrome of lethargic encephalitis sometimes shows a progressive amcliora- 
tjpn, whereas paralysis agitans tends to a progressive downward course. 
The follo^ying features present in post-encephalitic Parkinsonism but absent 
iU true paralysis agitans are of value in malving a differejitial diagnosis ; 
(i) a fluttering tremor of the closed eyelids ; (ii) tremor of the protruded 
tongue ; (hi) defect of convergence and of accommodation ; and (iv) excessive 
salivation. 

Course and Prognosis. — Paralysis agitans often begins in one limb, usu- 
ally the upper, and spreads thence to the correspojiding limb of the opposite, 
or to the other limb of the same side. In the latter case it has approximately 
a hemiplegic distribution, and it may remain sfor years much more evident 
upon one side of tjie body. The course is slowly progressive with variable 
rate. In some cases thp malady ruay remain stationary for years, and tiiis 
is mpre often seen in middle-aged subjects, beforp the disease has reached an 
incapacitating stage. Such arrest in the early stages is not often seen in 
young subjects, for in the latter the disease seems to fake a mpre continuously 
dowiuuli course. Real improvement in the symptoms is never seen. A fatal 
issue may occur in as short a time as two yeq-rs ; but this is exceptional, since 
paralysis agitans has littlp tendency to shorten life. I?he average duration 
is from 10 to 15 yea:rs, and since the major incidence of the disease is in the 
sixth decade of life it will be seen that many of the patients are of average 
longevity. Death may occur from intercurren^ maladies, especially from 
brouphitis ; buf more commonly, after the lapse of many years, the patient 
becomes bedridden from increasing weakness and rigidity, and sinks jutp 
condition pf sleepy asthenia which is, soqn tprininated by cpma. An unduly 
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liigli blood-pressUre is unusual in the subjects of paralysis agitans, and it is 
noteworthy that they do not suffer from gross cerebral vAscular lesions, such 
as thrombosis or haamorrllage. 

Treatment.— Paralysis agitans is One of the least tractable of maladies 
even as regards the relief of symptoms. Hygienic measures and tonic treat- 
ment, calculated to lessen the raiiidity of the degenerative process, should be 
employed. Whore there is much rigidity, gentle exercise, passive move- 
nieiits and massage are useful. Care should be taken to avoid the falls which 
the unstable gait is likely to engender, since these are often followed by a 
marked exacerbation of the symptoms. Pain is best treated with aspirin, 
and sleejilessiK'-ss with a mixture of aspirin and small doses of barbitoile 
(gr,s. 2 and 3). As might be expected, electrical stimulation of the muscles 
tends to aggravate the tremor, and even in the predominantly rigid cases 
can do no good. In the latter type of case, some subjective relief ma)?^ be 
obtained by the administration of tincture of stramonium or of belladOniiA 
(doses of from 5 to 20 minims), or of hyosciiie hydrobromide (grs. to ^ 
by mouth thrice daily in chloroform water). These drugs may render hiovc- 
ments freer, but they have no influence upon the tremor. When the patient 
is bedridden, great care must be takeil with the skin, since the immobility 
of the trunk greatly increases the liability to ih6 fonnatioii of bed-sores. 


HEPATO-LlilNTICULAB DEGENEKATION 

Synonytiis. — Progressive Lenticular Degeneration ; Wilson’s Disease. 

Definition. — A rare progressive disease of the nervous system, often 
familial, cliaractorised by involuntary movements, rigidity and hyiiertonicity^ 
with contractures, without signs of pyramidal disease ; and by dysarthria, 
dysphagia, emotionalism and progressive emaciation. Several closely related 
clinical forms of the disease bear distinctive names : tetmioid chorm (Gowers), 
'pseudosde/rosis (Weslphal), 'progressive lenticular degeneration (Wilson), and 
torsion spasm, and dystonia musculorum deformans (Thomalla). Cirrhosis of 
the liver occurs in all forms. The Kayser-Eleischer zone of corneal pigmenta- 
tion occurs in the first three forms, but has not yet been recorded in torsion 
spasm. The most constant nervous lesions arc found in the corpus striatum. 

.Etiology. — The disease often occurs in children of the same parents, but 
there is no evidence that it is congenital or hereditary. The age of onset has 
been as early as 7 years and as late as 26 years. The primary and essential 
lesion is in the liver ; its cause is unknown. Syphilis is not a factor. 

Pathology. — A multilobular cirrhosis, with “ hobnail ” liver, is always 
found after death. There is good evidence that the cirrhosis is not slowly 
progressive, but is the result of a number of attacks of acute hepatitis. The 
hepatitis has caused death in some members of affected families before 
nervous symptoms appeared. The nervous lesions arc purely degelierhtive. 
Ill Wilson’s case they were almost confined to the lenticular nucleus, especi- 
ally the putamen. Every degree of degeneration was seen, from discoloration 
and sponginess of the nucleus in rapidly fatal cases, to shrinkage and atrophy, 
and even to complete disintegration and excavation of the gangli'oh. Later 
observers have described lesioiis in maiiy other parts of the nervOus system. 
The lesions are ofteh most iii'tehsc iii the corpus striatum, blit the noxious 
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Jigerit has no strictly selective action on any one anatomical group of ganglion 
cells, or on any limited area of the nervous system. 

Symptoms. — In many cases there are no symptoms of disorder of the liver 
during life. In other cases an account is obtained of symptoms referable to 
acute hepatitis before the onset of nervous symptoms — attacks of diarrhoea 
and vomiting, pyrexia, jaundice, migrainous headaches, haematemesis and 
sometimes definite ascites. 

The first nervous signs to appear is usually involuntary movement of the 
extremities, which may be of several kinds. In progressive lenticular degen- 
eration, rhythmical tremors, increasing on voluntary movement, furnish the 
most common symptom. This is followed by rigidity of the face, the muscles 
of the neck, and later of the trunk, which rigidity increases steadily until the 
patient becomes helpless. The rigidity of the face and neck muscles gives 
rise to a peculiar expressionless appearance. Still later, extensive con- 
tractures, usually in the flexed position, in the upper and lower extremities, 
follow ; but sometimes there is extensor contracture of the latter. During 
s^eep the tremors cease, but the contractures do not relax. Dysarthria, of a 
s'urring type, results from afTcction of the muscles of speech, and may end 
in complete anarthria. Progressive muscular weakness and general emacia- 
tion follow ; and the patient becomes emotional, facile, docile and childish. 
There is no fibrillation or localised amyotrophy. The optic disks and pupil- 
lary reactions are normal. There is an absence of nystagmus, cerebellar 
symptoms, and impairment of sensation. The reflexes are not altered, as 
in the case in pyramidal disease. 

Prognosis. — The disease always ends fatally in a few months or years ; 
the average duration is about 4 years. 

Treatment. — None is known to have any effect upon the course of the 
disease. 

JaMJCR (loLLIER. 

W. J. Auie. 

Revised hy P. M. II. Walshk. 


KERNICTERUS 

Definition and .Etiology. — A yellow pigmentation of certain of the 
basal ganglia, associated clinically with motor disorders of the type known 
as extra-pyramidal, and found as a rare phenomenon in children who, normal 
at birth, develop jaundice within the first three days of life. 

In neonatal jaundice the brain may be diffusely pigmented, or more 
rarely the pigmentation^ may be confined to the putamen, subthalamic and 
dentate nuclei, the cornu Ammonis and fascia dentata. To the latter variety 
of jaundice of the brain the name “ Kernictcrus ’’has been given by Schmorl. 
The nerve cells in the affected masses of grey matter show evidence of 
destruction and degeneration, while the nerve fibres are demyelinatcd. 

Symptoms. —The child is healthy at birth, but within a few days develops 
intense jaundice, usually the form known as icterus gravis neonatorum, 
though kernieterus has been found in association with septic jaundice. The 
onset of jaundice is followed within 24 hours by tonic and clonic movements, 
muscular rigidity and opisthotonos, alternating with periods of flaccidity. 
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If the child survive, within a few weeks involuntary movements of choreo- 
athetoid form develop. Emotional instability and mental retardation appear 
as the child grows older. 

Prognosis. — The cases so far identified and on record are too few to 
allow of any generalisation as to the expectation of life of the subjects of 
this malady, but in two cases recently reported by Greenfield, one patient 
died at the age of three months, the second at nine years. 

Diagnosis. — Athetosis and comparable forms of involuntary movement 
are not rarely seen in children, and are in the majority of instances not 
associated with kernicterus. Yet when a case of such motor disorder is seen 
in a child in respect of whom there is a history of neonatal jaundice, the 
possibility of this disease should be borne in mind. Again, the development 
of marked symptoms of organic Tiervous disease immediately after the 
appearance of severe jaundice in a newly-born infant should lead to a con- 
sideration of this condition as the j)robable pathological basis. 

Treatment. — There is no evidence that the condition is susceptible to 
any mode of treatment. 

F. M. 11. Walshe. 


EPILEPSY 

Synonym. — Idiopathic Epilepsy. 

Definition. — A condition characterised by suddenly occurring disturb- 
ances of cerebral function, prone to occur over long periods of time or even 
through life. Of the intimate nature of the disturbance all we know with 
certainty is that a series of characteristic changes in the normal electrical 
activity of the cortical nerve cells accompanies it. The clinical forms of the 
disturbance suggest that this involves both loss and release of function in 
various regioixs of the brain. 

iEtiology and Pathology. — Few problems in medicine have been more 
obscure, or more provocative of speculation and of controversy than the 
nature of epilepsy. It has been widely assumed in the past that there is an 
idiopathic epilepsy, a definite and often heritable disease, with an individuality 
and natural history of its own, and one of which the characteristic and often 
the sole expression is the fit. 

On the other hand, it has also long been realised that fits clinically in- 
distinguishable from those of idiopathic epilepsy may occur in the course of 
many and diverse allections of the brain, as, for example, in certain in- 
flammations, degenerations, intoxications and also in association with new 
growths. Such fits have been placed in a category of symptomatic epilepsy, 
the relation of which to the idiopathic variety never admitted of clear formula- 
tion. 

These facts have led some writers to maintain that epilepsy is no more 
than a symptom, one expression of many and diverse ncuro-pathological 
processes, and because of this manifold causation they prefer to speak of 
the epilepsies.” Against this view it may be urged that not one of these 
pathological processes is necessarily, or even commonly, productive of fits and 
may occur without their development. Such processes cannot therefore be 
wholly or even primarily responsible for the tits that may, upon occasion. 
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accompany them. As the late Kinnier Wilson, a strong supporter of the 
purely symptomatic nature of epilepsy pointed out, “ The fit, the fundamental 
symptom of epilepsy, has no histopathology.” In this statement we see that 
the fit has become a symptom of a symptom. Again, he stated, The number 
of epihipsies for which no cause other than that of inherent irritability can , 
be discovered is being steadily reduced.” This pronouncement si)eali:s in I 
favour of a unity ratheiF than of a diversity in epilepsy. ^ 

It is probable, therefore, and the evidence about to be stated supports 
the suggestion, that the fit, and the tendency to its recurrence that we call 
epilepsy, owe their production to some abnormal qualitv of structure* or ol‘ 
function in the brain, and that the many pathological processes that may give 
rise to fits — as incidental but not essential phenomena — are no more than 
secondary and contributory factors capable of fit production in the susceptible 
brain alone. Yet even if there be but a single essential factor common to all 
fits, it still remains practically useful, if not necessary, to speak of an idio- 
pathic and a symptomatic epilepsy. For purposes of diagnosis, prognosis 
and treatment the distinction is clearly important. We must separate the 
two, for example, when wc proceed to generalise as to the heritable qualities 
of epilepsy, aiid the treatment of a case of urjBinia with fits is clearly widely 
different from that of a case of idiopathic epilepsy. This distinction still 
allows ns to suppose that in idiopathic epilepsy the ‘‘ fit threshold ” of brain, 
as Lennox expresses it, is so low that the ordinary activities of life and very 
minor fluctuations in bodily health are suflioient to fire off a fit ; while in what 
we call symptomatic ei)ilepsy, the threshold is higher and is only crossed when 
some gross superadded disturbance of the brain— of wholly independent origin 
— ^is superadded. 

The general point of view thus summarised finds a considerable measure 
of sjipport in the recent researches of Lennox, Gibbs and others upon this 
subject. They have employed an instrument known as the electro-encephalo- 
graph which promises to do for the brain what the string galvanometer of 
Einthoven ha-s done for the heart. It was originally observed by Jlerger (1929) 
that regular oscillations of potentials of a rhythm of 10 per second could be 
detected if electrodes applied to the scalp were led off to a recording instru- 
ment. This work has since been confirmed and very considerably amplified 
by Adrian in this country and many other observers. It is known that these 
oscillations, or, as they are called, brain potentials, are due to the electrical 
activity of cortical nerve cells. The various rhythms, and their sources in 
the cortex, that come within fhe normal range of variations in the healthy 
subject have been studied, and it has subsequently been found that io the 
epileptic subject these rhythms undergo characteristic variations during the 
course of the fit. These observations may be summarised as follows (Lennox) : 
Every fit is accompanied by a disturbance of the normal electrical activity of 
the brain. The three main types of fit have distinct forms of altered rhythm, 
the distinguishiug feature being the frequency of the waves. In the major 
fit the waves arc abnormally fast ; in the minor fit they are alternately fast 
and slow ; while in the so-called psychical fit the waves are slow. The pattern 
for each patient is apt to show individual peculiarities which repeat themselves 
in successive fits. 

The eleotro-encephalograph also records fits which are cliiiioally invisible 
(‘^ subolinical *’) and abnormal variations of rhythms in epileptic subjects may 
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be found during the intervals between fite. These eleetrical changes are 
found alike in “ idiopathic ” and in “ symptomatic ” fits, and afford further 
evidence in favour of a unity in epilepsy rather than of a number of 
“ epilepsies.” 

Lennox suggests that epilepsy may, thereibre, be regarded as expressing 
a defect in the rhythm“regulating juochanisms in the brain, or in other words 
as a “ paroxysmal cerebral dysrhythmia.” He also suggests that the cause 
of epilepsy is never single, that there is a fundamental cause ; namely, an 
inherent instability of the brain, and a secondary or contributing cause. Of 
such there are probably very many, and it is the combination of the two that 
evokes the fit. It should be borne in mind, however, that we can say no more 
with certainty than that these variations in cortical electrical rhythm accom- 
pany the fit. We may not in the present state of knowledge say that they 
c!aus(i it, and the search for the factor or factors ]noductive of the electrical 
disturbance remains for the future. 

Tfiis brings us to a consideration of the many factors that in the past 
have been hold responsible for the production of fits. These do not demand 
or deserve any detailed discussion, for they are predominantly speculative 
and have always lacked confirmation, either pathological or biochemical. 
Disturbances of metabolism, of endocrine function, and pf acid-base equi- 
librium have all been invoked. Yet research has failed to find any constant 
or characteristic disorder of protein, fat or carbohydrate metabolism, or of 
endocrine function of any kind, nor have studies of the blood in respect of 
its ocllular or chemical composition been other than negative. The uncertain 
infiuence of metabolic and endocrine disorders, when these are manifestly 
presejit, in the production of fits tend to strengthen the growing view that 
none of these factors plays any but a secondary and contributory rule in the 
malady. There ai'e, on the other hand, certain well-known clinical features^ 
of epilepsy that have in the past been deemed to point to the importance of 
some metabolic variations in exciting fits ; thus, the increased iiicideuco of 
fits in women at the time of the katamenia, and their common cessation during 
pregnancy have been noted in this connection. 

The features of the lit suggest that the functions of thei affected regions 
of the braiu may be diso^’dered in several ways, by suppression, as, for example, 
in the blunting or loss of consciousness which is probably the most constant 
and invariable ftiature of epileptic fits of all kinds, and by release, as in the 
hallucinations (visual, auditory and gustatory, etc.), the delirium and auto- 
matism that are sometimes seen. The actual convulsive moments of the 
generalised or of the Jacksonian fit can hardly be regarded as release syraptome 
but point from their form and character to direct stimulation of cortical cells. 

Morbid Aimtorny . — As has already been stated epilepsy has no histo- 
pathology, though in the brains of chronic epileptics various minor changes 
have been noted. Much of the material from which information on this 
point has been gathered is useless, since the subjects have been aments or 
dements, and the relation of the changes found to the occurrence of fits during 
life is uncertain. Among the changes thus found are smallness of the brain, 
meningeal thickening, convolutional atrophy and fibrosis of the Pacchionian 
bodies. But none of these is invariably present, and we say that there are 
np certainly essential macyoscopio changes in the epileptic brain. Histological 
examination has proved equally inconclusive. Sclerosis of the cornu Ammonis, 
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consisting of degenerative changes in nerves, cells and gliosis, have long 
since been reported, but of their significance nothing can be said. In short, 
as has been already stated, “ there is no histopathology of the fit.” Examina- 
tion of the endocrine organs has also given no significant results. 

Heredity . — In the past great stress has been laid upon the alleged heritable; 
qualities of idiopathic epilepsy, and they have been made the basis of sweeping 
prohibitions in the matter of the marriage and child-begetting and -bearing\ 
of epileptic subjects. Nevertheless, it seems that direct transmission of \ 
epilepsy from parent to child is exceptional, and this has certainly been the \ 
experience of the present writer in dealing with the abundant material that 
presents itself at the out-patient clinics of such an institution as the National 
Hdspital. Recently Cobb has expressed the view that on so-called eugenic 
grounds as high a proportion as 90 per cent, of epileptics cannot reasonably 
be advised against marriage. Statistical reviews by others (e,g. Muskens, 
Marchand) seem to confirm this view. March and maintains that after the 
exclusion of all those cases of ei)ilepsy in which gross external factors, such 
as syphilis, injury, etc., can be excluded there is nothing that can be called a 
familial epilepsy capable of direct transmission without the intervention of 
adventitious factors. In congenital affections resulting from developmental 
defects of the ecjtodermal layer, epilepsy when it is seen is no more ^an the 
symptom of a cerebral lesion. In support of these views he has been able to 
marshal a great weight of evidence. On the other hand, recent electro- 
graphic observations of Lennox suggest that in the parents (one or both) of 
epileptic subjects abnormally wide fluctuations in the rhythm of the brain 
potentials are unduly frequent, and it may be that while epilepsy as such is 
not inherited, some instability of cortical coll function may be inherited, 
which in combination with other factors (when one or more of these chance to 
be present) lead to the appearance of epilepsy. This is approximately what 
Marchand maintains in more general terms. 

Exciting Causes of the Fit . — In the majority of cases of idiopathic epilepsy 
no cause whatever can be found for the occurrence of the first fit. It may 
follow unpleasant emotional excitement, alcoholic excess, or may occur 
completely unheralded while the subject is in his normal health and environ- 
ment. In the case of frankly symptomatic epilepsy, metabolic disturbances 
in early life, and especially rickets, are potent causes. Acute intoxications 
with absinthe, lead, bismuth and many other poisons may invoke epilepsy, 
as may also the poisons occurring in the specific fevers in childhood, in uraemia, 
cholaemia, hyperpiesia and puerperal eclampsia. And although in these 
intoxications the epileptic phenomena do not usually recur after the cause 
has disappeared, yet there is not one of the above-mentioned conditions 
which has not been follojk^ed by persistently recurring epilepsy. Injury to the 
brain of any nature whatever, whether from violence from without or from 
disease within, may cause epilepsy. Traumatic cases in which the brain 
has been severely wounded are not associated with epilepsy in a greater 
percentage than 5 per cent. Cerebral tumours, agenesia, encephalitis 
meningitis, cerebral syphilis and vascular lesions give a higher percentage, 
which in children has been placed as high as 30 per cent. Another form 
of symptomatic epilepsy that should be borne in mind when a previously 
normal person who has lived abroad, particularly in the tropics, develops 
epilepsy is that due to cysticerosis. The cysticercus or bladder worm stage 
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of T. Solium normally develops in the pig, and infestation of man by the 
adult tapeworm is due to eating pork thus infested. Man may also accident- 
ally eat tapeworm eggs and serve as the intermediate host, the embryos 
showing a tendency to invade the brain. MacArthur, who has drawn atten- 
tion to this factor in the development of fits, records 20 personally observed 
cases of cysticerosis of the brain, 6 of them soldiers invalided from abroad. 
The fits may be Jacksonian in type or generalised. 

Symptoms.— PiioDROMATA. -The circumstances which immediately pre- 
cede the occurrence of an attack are of some importance. Speaking generally, 
it is uncommon for an attack to occur when the attention is fixed, or when 
some act is being performed, and from this it follows that the epileptic is 
relatively or absolutely free from attacks when at work and doing, and only 
in the rarest cases comes to harm or injury from accident. Some patients 
are able, by an effort of will in fixing attention, or by the performance of some 
vigorous action, to arrest attacks which have already begun. 

Sometimes a change in the general condition of the patient may make him 
aware, or may acquaint those around him, that an attack is pending, and 
such signs of altered metabolism may herald an attack for from a couple of 
hours to a week. Headache, irritability, restlessness, euphoria, lethargy, 
somnolence, unusual appetite and a peculiar vacant look may all be met with 
in this connection. 

Not infrequently the attack is preceded by paroxysmal manifestations 
which are in reality minute attacks, such as partial lapses in consciousness, 
a sense of strangeness, “ dreamy state,” jactitations of any of the muscles 
exactly resembling those seen in uroemia, slight auras, giddiness, sneezing and 
yawning. 

Description of the Attacks. — The varieties of the epileptic attack are 
legion, and several types may occur in the same subject — indeed, it is unusual 
for fits to always of the same type in one subject. They tend to vary 
both in degree and nature. They are usually divided into the less spec- 
tacular ‘‘ minor ” attacks, in which spasm is not a prominent feature ; and 
“ major ” attacks, in which spasm is conspicuous. This distinction is purely 
artificial, for most patients have attacks of both varieties, and the two merge 
by insensible gradations the one into the other. Further, the minor attack 
often is the initial manifestation of the major attack. 

The following description will serve to illustrate the more definite mani- 
festation of epileptic attacks : 

1 . Simple jactitation. — Single twitching of individual muscles or groups 
of muscles, occurring, now in one part of the body, now in another, are seen 
in the majority of epileptics at some time or other. They arc conspicuous in 
the convulsions of childhood, where they often constitute the chief clinical 
feature. They are well known as the “ carphology,” or “ subsultus ten- 
dimum,” of urtmnic and eclamptic attacks, and in the “ typhoid state.” 
They may be not infrequently noticed in the epileptic person when he is 
otherwise well, and engaged perhaps in conversation or other occupation. 
Growers emphasised epileptic twitching as a prodroma of an oncoming severe 
attack ; but while in some instances this is undoubtedly true, yet it fre- 
quently occurs when no attack follows. It has been called “ epilej)tic 
myoclonus.” 

2. Simple loss of consciousness.— In this, the commonest of all minor 
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{>heiiomcha, there is a simple break in the continuity of consciousness. The 
train of thought and action is suddenly arrested for a few seconds, and there 
is a sudden stillness of pdsturii and facial expression which attracts thi' 
attention of a witness. Tlie face may show suddeii pallor, a vacant expres- 
sion, and curious fixity of the eyes, with large pupils. The pjitient does not 
fall, or move, or drop anything that he is holding. In a feii^r seconds thd attack i 
is over, hjaving the patient unable to describe what has happened, perhaps 
a little Gonfuscid for some seconds, sometimes emotional and even hysterical. 
More often he continues what he was about as if nothing had happened. 
Such attacks sometimes occur very frequently, even hundreds in a day. 
They are characteristic of pyknolepsy, in which tlie prognosis is absolutely 
godd, and also of a form of epilepsy in which rapid jnental degeneration 
occurs and in which the prognosis is equally bad. Further, they may occur 
in organic disease of the brain. 

3. Sim'^ile Ims of comciousncf^s with falling. —The patient suddcmly falls, 
without warning, in the extended position, and almost always prone, so that 
his head reaches tlie ground first, and his forehead receives the bruise. He 
regains consciousness immediately, and picks himself up as if nothing had 
happened. It is not uncommon to see tne forehead one region of scars, as 
the result of repeated falls ; to prevent these a pneumatic protector' should 
be worn. This form gave rise among the ancieiits to the name “ falling 
sickness,” or morbus caducens.” In another form of this type the head, 
or the head and trunk, alone are affected. The patient does not fall, hut 
simply drops the head forward— “ nodding spasm,” or “ s}')asmus nutans ” ; 
or he drops the head and bends the trunk forward — ' salaam spasm.” 

4. Simple loss of consciousness with slight spasm, — This forms a grada- 
tion from the above types to the definitely convulsive sei^sures. The spasm 
is seen as conjugate deviation of th(i eyes, and perhaps of the head also, or 
it takes the form of laryngeal and respiratory action, giving rise to a groaning 
noise, or may involve any part of the musculatui’e.. 

5. Local fits. — First studied by Hughlings Jackson, those events have 
the name of “ Jacksonian epilepsy,” and this term has unfortunately become 
coupled with common errors that are no part of Jackson’s teachings. These 
are (1) that some local disease invariably underlies the Jacksonian fit, and 
(2) that the Jacksonian fit necessarily consists of local motor convulsion. 
Actually, in many cases naked-eye and microscopic examination may fail 
to reveal any local lesion, and none such may be present. Also, the Jack- 
sonian fit may consist of phenomena involving any possible cortical function, 
ft may be added that local disease of the brain quite commonly evokes 
generalised fits indistinguishable from those of idiopathic epilepsy, iirid 
conversely that the latter form of epilepsy may express itself iu the form 
of Jacksonian fits. 

Psychic Jits. — These may take the form of peculiar mental states, of 
instantaneous onset, remejubered afterwards sometimes in exquisite detail, 
sometimes only in vague character. Emotional conditions of fear or hbrror, 
which inay cause the patient to attempt with violence to escape from his 
surroundings — “ cursive ” epilepsy — may occur. Or, the attacks may 'take 
the form of a sudden feeling of misery, or an intense sense of personal wrong- 
doing, a sense of intense familiarity in surroundings which are unfamiliar, a 
sudden sense of strangeness, as in a patient whose fit was “ suddenly seeming 
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to bti somewhere else,” a sense of euphoria or of intense nle^tal energy, a 
dreamy state, often associated witli smacking of the lips and champing or 
swallowing movements, which often has a pleasurable emotional tone. 
Again, the psychic fit may take the form of a highly complex and detailed 
hallucination. 

Visual Fils . — These may take the form of negative phenomena, such as 
dimness of vision, complete darkness or hemianopia, of of positive effects, 
such as flashes of light, scintillating stars or balls of fire, or of both together 
in the form of blindness with flashes of light. In the last case they may 
closely resemble the visual phenomena of migraine, and are not infrequently 
caused by a local lesion of the occipital region. Complex visual hallucinations 
may occur. 

Auditory fits . — The hallucinations of sound may be of any nature — 
Jiissing, booming and elaborate musical sensations, as of bells, being common. 
There is usually a sense of coiiuadent deafness or “ far away ” hearing, which 
passes ofl: with or soon after fJie sound. 

In one case the fits could always be produced by sounding the hallucina- 
tion note upon the open diapason of an organ. No other note or sound 
produced the fit. (Such directly excited fits, though very rare, are well 
known in connection with olfactory, visual, auditory and common sensory 
stimulation, and have been termed “ reflex epilepsy.”) 

Olfactory and gustatory fits . — These hallucinations are always de- 
scribed as of “ favour,” usually unpleasant. Very often, movements of 
the lips, tongue and jaw, or swallowing movements are present, and the 
dreamy state already referred to may be associated. Erom the location of 
the functions of smell and taste in the cortex of the uncinate gyri, and froni 
the common occurrence of fits of this character in lesions of these convolu- 
tions, this type of fit is often referred to as the “ uncinate fit.” 

Sensory fits . — These hallucinations may have their seat of commence- 
ment in any part of the body. They may remain local, but more cominonl}^ 
they spread from the point of origin in terms of the local representations of 
the body in the cerebral cortex, and usually from the periphery towards the 
trunk and head, but a sensory fit may spread to the eitreme periphery first. 
For example, commencing in the fingers, it may spread up the arm to the 
head, or on reaching the shoulder it may invade trunk and leg before ascend- 
ing to the head. It may be bilateral, confined to the anterior or posterior 
aspect of the body. 

The sensation may be described as “ numbness,” “ tingling,” “ pins and 
needles,” “ vibration,” “ rushing,” “as il' the limb were withering,” much 
more rarely actual pain. Sometimes the sensation is indescribable. The 
sensory attacks have their origin in a local disturbance of the parietal region 
of the cortex, and may indicate the presence of ah Organic lesion in that 
region. They may be accompanied or followed by temporary loss of sensi- 
bility, in the form of astcreognosis, loss of sense of position, or ancesthesia. 

Another grouj) of sensory fits for which it is impossible to give any 
definite cerebral localisation at present, is that of the so-called Visceral auras, 
which are mainly referred to the distribution of the vagus nerve. Such ate 
the very commonly occurring “ epigastric-” sensation, arid sensations of 
choking, dyspnoea, nausea and catdiac sensations. 

it is quite possible that the fehaden feelings of tnalaiSe Ur of faintness 
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which may constitute the main feature of some epileptic attacks are 
expressions of the sudden lowering of blood pressure which is known to 
immediately precede the epileptic attack. 

Disturbances in the realm of the vestibular nerve are common indications 
of epilepsy. Sudden giddiness may be the sole indication of epilepsy, and 
is a common initial event in major attacks. It may be indicative of the i 
sudden fall of blood pressure, or the feeling of rotation may be consequent ^ 
upon early spasm causing conjugate deviation of the eyes. 

It must be carefully borne in mind that all the phenomena which have 
been described above may occur as isolated events and so constitute the 
epileptic attack. Often, however, the disturbance of the cortex spreads 
widely, involving general convulsion and loss of consciousness ; but the 
initial phenomena are remembered by the patient as the “ warning ” of the 
attack and have from ancient times been termed “ auras,” when preceding 
general convulsion. In reality, they constitute the essential part of the 
attack as showing the region of the brain in which the disturbance starts, 
and in every patient who has such “ warnings ” preceding his severe 
attacks, the warnings occur at times by themselves without any such 
sequel. 

Motor Jits {simple paralysis ), — This is the rarest of all forms of the 
epileptic attack. It consists in a sudden inability, relative or complete, to 
use a limb or one side of the body or the whole voluntary musculature, with 
no preceding convulsion. There are the usual signs of cerebral paralysis — at 
first flaccidity with a tendency for the jerks to fail ; a few moments later 
increased jerks, with absent trunk reflexes and extensor plantar reflexes, all 
of which signs soon disappear. It may occur as an isolated phenomenon. 
More often a slight “ minor ” attack or a local sensory attack accompanies 
the onset of the paralysis. Sometimes such an attack may result from local 
disease of ilie brain. Such attacks when involving ilic right liice or right 
side of the body may occasion ajihasia, or the aphasia may oi^cur alone as 
the attack of simple paralysis. Such attacks of simple paralysis without 
convulsion are well known in uraemia, hyperpiesia, metallic poisoning and 
general paralysis of the insane. 

Loced convulsion . — The common foci of onset are the angle of the mouth, 
the thumb and index finger, and the great toe, but the spasm may occasionally 
begin elsewhere. It rarely produces conjugate deviation of the eyes as a 
primary movement, but usually in assocuation with, • and si^condary to, 
deviation of the head. The convulsive movements may remain confined 
to their place of onset throughout the fit, or may spread widely so as to 
involve a whole limb, one-half of the body, or the entire musculature. In 
fits involving the musculature of the right half of the face and tongue, speech 
is usually lost during tffe attack and returns shortly after its cessation. 
Spasm never aifects the muscles of one eyeball alone, but the spasm is in 
terms of conjugate deviation of both eyeballs in one direction. The same 
rule applies when the neck is affected, for the head is then either rotated 
to one side or extended or flexed on the chest. With the other bilaterally 
associated muscles it is different, for the tongue is affected on one side only, 
as is also the face. TJie onset is with tonic spasm, which after a little while 
gives place to broken or clonic spasm, becoming more and more intermittent 
and finally ceasing. In some cases, but by no means in all, the convulsion 
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leaves varying degrees of weakness in the affected muscles — Todd’s paralysis 
or post-epileptic paralysis, with transient signs of loss of function of the 
pyramidal system, such as loss of trunk reflexes, increase of jerks, and 
extensor plantar reflexes. 

Epileptic spasju usually puts the hand in the position of extension at 
the interphalangeal joints, flexion and abduction at the metacarpo-phalangeal 
joints, flexion at wrist and elbow, and adduction at the shoulder. The feet 
are dropped and inturned, with extension at the knee and hip. Usually the 
trunk is in opisthotonos. 

The sequence of tonic spasm at first, followed by clonic spasm, though 
usual in epilepsy, is not invariable. Purely tonic fits may occur with no 
clonic spasm, the tonic spasm remitting suddenly. Such fits are usually of 
sliglit severity and duration, and arc almost always general and very rarely 
local. 

On the other hand, the spasm may be clonic only. The simple jactitation 
already described may be taken as a simple clonic fit. Local fits, especially 
of the face and of the hand, may be purely clonic. Again, some of the most 
severe of all general epileptic convulsions are clonic throughout so far as 
the limb and trunk musculature is concerned, but some tonic conjugate 
deviation of eyes and head is usual. 

Loss of consciousness in local Jits . — This seems to depend upon the 
extent of the cortex involved. With narrowly confined fits there may be no 
impairment at all, as in local convulsion of the face or hand, or as in a patient 
who vividly described to me a slow visual fit as it was occurring. When the 
fit spreads, consciousness is usually impaired, and when lost, it is lost late in 
the fit. For example, it is usual for a convulsion which spreads to one-half 
of the body to cause some impairment, and if it involves both sides generally 
consciousness is always lost. 

General convulsive fils (haul or grand mol ). — There is some reason for 
believing that every major attack has a local commencement in some region 
of the brain, and that it is in reality a local fit which rapidly becomes general. 
When such an attack commences with a local aura there is proof positive of 
local commencement. When it commences with conjugate deviation of 
head and eyes to one side, this is certain indication that the disturbance com- 
mences in the opposite hemisphere. When the spread of the disturbance is 
so rapid as to cause instant loss of consciousness there is no memory to retain 
the initial event of the attack. The seizure may begin with any of the local 
manifestations above described, the epigastric aura and giddiness being two 
of the most frequent. Or the patient may be only aware of his attacks from 
the condition in which he finds himself after their occurrence. The tonic 
spasm commences with conjugate deviation of both eyes to one side, followed 
by rotation of the head to the same side. The blood pressure falls, the 
countenance is for a moment pallid, the eyes widely open, the pupils dilated, 
the corncac insensitive. The march of the tonic spasm usually causes head 
retraction and opisthotonos ; the upper extremities are stiff in flexion and 
adduction, the lower extremities in extension. If standing, the patient falls 
usually backwards, but the conjugate deviation of head and eyes may bring 
his face to the ground first. The respiratory muscles and larynx, going into 
spasm, produce the epileptic “ cry,” and the respiratory movements being 
no longer possible the face darkens with the asphyxia, and the sphincters 
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may relax, with the evacuation of bowel or bladder. The protrusor spasm 
of the tongue and the closing spasm of the jaw may cause the tongue to be 
bitten. After the tonic spasm has lasted some seconds and perhaps has 
produced such a degree of asphyxia as seems hardly compatible with b\it- 
vival, it begins to break into a series of sudden shock-like, jerky movements — i 
the clonic Bjiasm — which continue for some seconds, becoming less regularl 
and occurring at longer intervals until, with a final jerk, the muscles become 
perfectly limp. Meanwhile the relaxation of the respiratory and laryngeal 
spasm have allowed the respiratory movements to return and to churji up 
the saliva, often bloodstained, which escapes at the nose and mouth in the 
fopn of froth. At the end of the attack there is complete and unrousable 
loss of consciousness, the pupils are dilated and insensitive to light, the 
corneal reflexes absent, the knee-jerks absent, and the plantar reflexes 
extensor in type. In a short time the knee-jerks return, the plantar reflexes 
return to the normal, and consciousness returns. Usually the patiemt is 
dazed, feels ill, has marked headache, and if loft to himself soon sleeps heavily 
for some hours. It must be noted that the general convulsive attack almost 
always leaves the patient face downwards, so that ho has drowned in a 
puddle an inch deep and has been asphyxiated by his own pillow. The 
latter event is by very far the commonest way tlie epileptic moots Kis death 
from accident in a fit. 

The epileptic cry . — There are two quite different sounds that may 
occur at the commencement of an epileptic attack. The one is a natural, 
conscious cry of terror at the advent, as in the patient who alternated 
piercing screams with “ It is coming ! It is coming ! ” before the convul- 
sion commenced. It is curious how rarely any memory ol’ such cries or 
utterances remains with the patient. The other is the epileptic cry proper — 
a weird, unearthly, hollow sound, produced by inspiratory spasm drawing 
air over the nearly closed vocal cords. This cry occurs in a minority even 
of severe cases, for the obvious reason that it is determined by a particular 
march of the spasm. If the inspiratory sjjasm occur before the larynx has 
gone into spasm or after it is in spasm, there can be no laryngeal noise, but 
only the commonly witnessed pharyngeal and buccal grunting and gurgling. 
The spasm must be so timed that the inspiratory spasm must occur as the 
larynx is closing, and this only obtains in a minority of the cases. 

Tongue-hiting . — Some patients always bite the tongue, others never, and 
some now and again. The tongue is always bitten at the side and some 
way from the tip, because it is deviated to one side in the spasm and its 
thicker part brought between the molar teeth. The same side is always 
bitten. The tongue cannot be bitten unless protrusor spasm occur either 
before the jaw has gom? into tonic sj)asm or after it has broken into clonic 
spasm. If any other march of spasm occur, the tongue escapes. It is 
remarkable how little scarring occurs even from severe and repeated tongue- 
biting unless a piece is bitten clean out. 

Incontinence . — Though common, incontinence is by no means the rule 
even in severe attacks. More often it is the urine alone that is evacuated, 
much more seldom the bowel alone, still more rarely both. A rare phenomenon 
duxiug an epileptic fit is seminal emission. The occurrence of this has been 
denied, but the present writer has seen it occur. 

Secondary events . — The degree of asphyxia during the attack may 



EPILEPSY 


1085 


be severe, and blood vesaels may give way under the stress, with the j)ro- 
duction of surface eochymoses or deep haemorrhages, including cerebral 
haemorrhage. The spasm is powerful and may give rise to much subsequent 
aching, as if the patient had been beaten all over. It may dislocate joints, 
rupture muscles and even break bones. A dislocation once produced in a 
fit always recurs with subsequent fits. 

Duration of epileptic attacks.— Two minutes may be given as an 
outside time-limit for the duration of an individual attack, from its com- 
mencement to the end of the active phenomena, and in convulsive attacks 
to the end of the spasm. Usually the time is much shorter than this, and 
often is a few seconds only. Sometimes attacks arc described as of much 
longer duration. Whim analysed, such attacks will he found to bo a scries 
of attacks with very short intervals, or slight attacks with post-epileptic 
functional spasm, or hysterical attacks. 

Conditions after attacks, — The epileptic lit may leave no after- 
effects whatever, oven though it be severe, but this is unusual. Qn the 
other hand, even the slightest attacks may cause conspicuous sequels. 
Sleep and headache are very common, especially following convulsive 
attacks, and they may be alternative effects, in that if sleep occur there is 
no headache, but if it be prevented there is severe headache. The post- 
epileptic paralysis of Todd has already been described, and also the aphasia 
which may follow right-sided attacks. The mental state is usually affected 
by the attack, and returns to the normal — sometimes quickly, sometimes 
slowly. Commonly the patient is dull and dazed, speaking at random, 
unreceptive, irritable, and does not fully recognise his surroundings. During 
this state of impaired consciousness he may pass into a condition of mental 
automatism, in which various acts are performed in a conscious manner 
but of which no recollection is afterwards retained. One patient always 
X>repared for bed after her minor attacks, and proceeded to undress in the 
stalls of a theatre. The acts performed during post-epileptic automatism 
may have a true relation to the life and mentality of the patient. He 
may do spiteful and criminal acts to those he dislikes. This fact has an 
important bearing as regards the criminal responsibility of the ejiileptic. In 
other cases a patient after recovering from the epileptic fit passes at once 
into a state of hysterical convulsion. Both these post-epileptic conditions 
occur commonly after minor attacks, but they may also occur after major 
fits ; they seldom occur when convulsion has been severe. 

Vomiting may occur after any type of epileptic fit, but it is most often 
met with after a convulsive attack. As it occurs during the period of un- 
consciousness, there is some danger of the vomited material being drawn 
into the larynx. Though Gowers mentions a case in which this event proved 
fatal, I have not come across any accident from this cause. 

Mental Deteriouation and Aberration in Epilepsy. — Many epileptics, 
especially those who have frequent attacks, show signs of mental dete- 
rioration, which is often progressive, and which may become severe and end 
in chronic insanity ; while others show no such mental troubles, and some 
of these fulfil a long life with the highest staqdard of capacity. 

There seems to be no correlation between the type of epilepsy and mental 
degeneration, though the latter is widely held to be more frequent and 
more severe when many minor attacks ocQur. 



]CM 


DISEASES OF THE NERVOUS SYSTEM 


The tendency to mental failure is greatest in the cases which commence 
in childhood, and lessens as age increases ; while, again, in the epilepsy com- 
mencing in the degenerative period of later life, the incidence again increases. 
In its slighter form there is merely defect of memory, of attention and power 
of acquisition. In more severe degree there is greater imperfection of intel- 
lectual power, weakened capacity for attention, and often defective moral 
control. Mischievous restlessness and irritability may develop to vicious/ 
and criminal tendencies with advancing age. Every grade of intellectual! 
defect may be met with, to actual imbecility. Paroxysmal outbursts of\ 
mental derangement may be met with, sometimes transient and immediately \ 
following a fit, sometimes without a fit, and sometimes lasting for weeks \ 
or months. From what has been written above upon the cause of the 
mental disturbance in metabolic dyacrasia, these events will be easily 
explicable. 

Periodicity. — While some patients may have fits at any time and at all 
times, yet there is a tendency in the majority for the attacks to occur at 
particular epochs and not at others. Epilepsy may be strictly “ nocturnal ” 
or “ diurnal.” It may occur only on rising in the morning, or solely at the 
menstrual epoch. The fits may come in batches of several in one day, at 
intervals of many months, while 7-, 14.- and 28-day periods are common. 

A knowledge of the periodicity when present is of great value in the successful 
treatment of epilepsy. “ Rare ” fits, which occur at very long intervals, are 
apt to prescjit the most severe convulsion ever witnessed. 

Special Varieties of Epilepsy 

Epilepsy from Local Disease of the Brain. — Almost any lesion of 
the cerebral hemispheres may produce symptomatic epilepsy. But not more 
than 5 per cent, of all such lesions do this. The convulsions which may occur 
in cerebral thrombosis, encephalitis and meningitis are examples of epilepsy 
incident with the onset of an acute lesion. Usually the epilepsy is incident 
when the lesion has been present some considerable time. Lesions of the 
brain in childhood seem to be more commonly associated with epilepsy than 
when occurring in adult life. Agenetic states of the brain of prenatal origin 
(cerebral diplegias) are associated with epilepsy in 30 per cent, of the cases, 
and infantile hemiplegia is followed by epilepsy in about the same proportion. 
Increased intracranial pressure alone seems capable of causing fits, as in 
hydrocephalus and subarachnoid heemorrhage, and this niay be a factor in 
the epilepsy of intracranial tumours and meningitis. Abscess seems very 
rarely to produce fits. 

The fits caused by local lesions may be in almost every respect identical 
with and indistinguishable from the usual type of epileptic manifestation, 
from the slightest momentary minor fit, all through the local sensory and 
motor fits, to the severe general convulsion of instantaneous onset and 
immediate loss of consciousness. There are the same auras and the same 
sequels. It may perhaps be said with relative truth that the splanchnic 
auras (epigastric, cardiac, etc.) are uncommon, and that there is a greater 
tendency for consciousness to be lost late. 

The minor attack is the least common fit occurring as the result of a local 
lesion ; the general convulsion by far the most common ; while the local fit 
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holds an intermediate position, and its nature is often indicative of the 
position of the lesion. 

Pyknolepsy. — This is a form occurring in children, so called because of 
the great number of the fits which may occur daily. These are of the slight 
minor type, any sign of spasm being infrequent. It is rare for any major 
fit to occur. There is no mental impairment whatever, no deterioration of 
health, and no result is obtained by any form of treatment. The malady 
invariably ends in spontaneous cure, usually before or at the age of puberty. 
Its separation from minor epilepsy is of uncertain validity. 

Cahdiac EpilePlSY. — This is a convenient term for the epilepsy which 
occurs in Adams-Stokes’ disease, and in paroxysmal tachycardia, and for the 
fits which may occur in congenital heart disease and in some forms of cyanosis. 
They cannot be the equivalents of asphyxial convulsions, for they are not met 
with in severe chronic cyanosis, and, on the other hand, there is usually no 
cyanosis at all when fits occur in Adams-Stokes’ disease. 

Vasovagal Attacks. — Under this misleading title, Gowers described 
a recurrent paroxysmal symptom-complex with some or all the following 
components : a sensation of fullness in the epigastrium ; prsecordial pain or 
discomfort ; difficulty in breathing ; a sense of impending death ; a slowness 
of mental operations but without disturbance of consciousness ; a sense 
of physical fatigue ; and coldness of face and extremities. These symptoms 
wax and then wane gradually, and may be present for as long as 4 hours 
from onset to disappearance. 

Gowers stated that he used the term “ vasovagal as a purely descriptive 
one, but without implying any theory of causation. Unfortunately, those 
who have adopted his terminology have overlooked its lack of foundation. 
Further, the various descriptions of these attacks to be found in the literature 
are based almost wholly upon hearsay, the attacks themselves being but 
rarely observed, and do not provide any evidence of vasovagal involvement. 
Thus, the pulse is said to be accelerated, not decreased or irregular, while 
the facial pallor and coldness might equally be the result of local vaso- 
constriction or of splanchnic dilatation. A further vagueness has been lent 
to the conception by the different senses in which it has been employed. 
Thus, Collier has used the term for attacks in which convulsions and loss of 
consciousness occurred, though Gowers expressly stated that consciousness 
was not disturbed. In short, the term has no precise meaning, no sound 
basis of observation, and no proper place in neurological terminology. 

The alternative term recently suggested for the attacks described by Gowers, 
namely, “ periventricular epilepsy,” must also lack value until we have 
some precise information as to the nature of the attacks themselves. Lewis has 
pointed out that the term “ vasovagal ” may rightly be applied to the common 
fainting or syncopal attacks, and it is bettor to restrict the term to these. 

Myoclonus EriLErsY. — in this group are included : (1) Epilepsy of an 
ordinary type in which there is much simple epileptic jactitation of the 
muscles between the fits ; (2) cases of Unverricht’s myoclonus in which 
epilepsy is coincident. 

Status EpiLEriTcus.— In this condition severe convulsion succeeds 
severe convulsion at short intervals without any return of consciousness 
during these intervals. It is as if convulsion recurred so soon as the body 
recovered sufficiently from the exhaustion produced by the last convulsion. 
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Mcartwhile the temperature rises, and may reach a hyperpyrexia. The 
difficulty iu feeding and watering, the severe muscular exertion and the 
pyrexia add the dangers of acidosis to those of exhaustion, and the patient 
is very apt to succumb. Status epilepticus must not be confused with fre- 
quently recurring fits ih which there is some return to consciousness during 
the intervals, though it frequently develops from such a condition ; for the 
latter are not accompanied by a rising temperature, are more readily subdued, 
and are not of nearly so severe a prognostic import. Tf the convulsions 
cajniot be stopped by treatment, the patient usually dies from sudden collapse, 
or, the fits ceasing, he remains delirious for a while, with rapid heart and high 
temperature, and dies of cardiac failure. Status epilepticus may be met with 
in acute lesions of the brain and in chronic lesions such as general paralysis 
of the insane. It may occur in acute poisoning with hiad, bismuth and 
absinthe. It may develop suddenly in any type of epilepsy whatsoever, 
sometimes without apparent cause, sometimes as the result of over-exertion 
and excitement, sometimes when medicines which have been regularly 
administered and which have kept the fits in check are suddenly cut off. 

Diagnosis. — The recognition of epilepsy requires a working acquaintance 
with the nature of its many manifestations and es])ecially of the slight forms, 
little exteriorised, which may be easily overlooked or misinterpreted. The 
sudden unexpected onset, without cause, the transiency, the recurreiujc, and 
the circumstances of the moment, are useful aids. 

From syncopal attacks (rapid lowering of blood pressure) epilepsy can 
often be distinguished by the slow onset, the gradually increasing pallor or 
greytiess, the distancing of soiind, the nausea and ffatulciK^e, tlui presence of 
an obvious cause, the length and the stilliicvss of a fainting attack. 

The hysterical attack is easily distinguished by tlie fact that only the 
convulsion of epilepsy can possibly be confused : the other manifestations 
of epilepsy are never simulated by hysteria. Hysterical convulsion has not 
the manner nor the jnarch of epileptic sjiasiii. It never begins with conjugate 
deviation of head and eyes to one side, there is not the orderly spread of 
convulsion, and there is never but a poor imitation of the sequence of tonic 
followed by clonic spasms. Tlie movements in the hysterical fit are purposive, 
Spectacular, violent, and are liable to be increased by restraint and are rapidly 
abolished by complete inattention. The functional fit never occurs except 
in the presence of an audience, for it would then be purposeless, and it never 
occurs during sleep, the tongue is never bitten, though other parts of the 
body and other people may be. There is no transient abolition of the tendon 
jerks, nor transient appearance of the Babinski plantar response. The 
sphincters are never relaxed. Intense converging spasm of the eyes is a 
common feature of the functional attack, but this sign is not met with in 
epilepsy. When functional manifestations follow slight and rapidly transient 
epileptic attacks, the disfiuction between these and purely hysterical attacks 
is often difficult and sometimes impossible, except after long observation. 
For the initial epileptic attack may be practically unnoticeablc, and the 
subsequent events may be typical of hysteria and are usually amenable to 
the same line of treatment. Often some point in the circumstances under 
which the attack occurs will settle the diagnosis. Any attack having occurred 
during sleep, of any attack in which the patient has fallen in circumstances 
of U'eiioh'B danger, as amoWg the traffic of a Lbndun street, or any attack 
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occurring when the patient cannot attract tl;e attention of others, establishes 
the diagnosis of epilepsy. The best plan is fq regard every hysterical fit 
us possibly epileptic, and every fit of doubtful type as probably epileptic, 
until time and circumstance brijig definite conviction. 

Migraine may sometiiiics closely simulate ejhlcpsy when sudden paralysis, 
or sensory auras, or visual halhicinations occur without headache. But 
while the sensory phenomena of migraine may last for 5 to 30 minutes, 
those of minor epilepsy have a duration of seconds only. 

Careful search must be ipaade in every case for all the bodily conditions 
with which epilepsy may be associated. Papillcedema, headache and vomit- 
ing may reveal increased intracranial pressure from some lesion of the brain ; 
while local paralysis, sensory loss, visual or other defect may indicate a local 
lesion of the brain, past or present, and this may also be suggested by the 
nature of a local fit. The presence of rickets, infantilism, undue adiposity, 
etc., may indicate the presence of some definite metabolic dyscrasia or 
endocrine disorder. "Renal function and the condition of the blood pressure 
should always be examined, for even in early infancy fits may be ursemic 
and in the recurring epilepsy associated with small white kidney, and with 
cystic renal disease, the causal disease is frequently unrecognised. Where 
syphilis is likely, the reactions in the blood and ccrebro-spinal fluid should be 
examined. Lastly, any evidence of chronic intoxication by metals, alcohol, 
absinthe, etc., should be sought for. 

(/ysticerosis epilepsy should be thought of when the patient has lived 
abroad. Diagnosis depends upo]i the palpation of cysts in the tissues, or 
the shadow in radiograms of calcified cysts in the musch'.s, or withiu the 
skull. 

Prognosis. — The outlook in ejfilcpsy is so variable that it is difficult to 
indicate any but tin', broadest principles in prognosis. Nor pan a definite 
forecast be made in any case until the result of treatment has been watched 
for some time ; for eases apparently favourable may prove rebellious, and 
those most unfavourable may turn out lirilliant successes. Speaking gener- 
ally, a cheerful outlook is justified in all cases except those in which there is 
])rogressive mental deterioration, and in these the outlook is hopeless in 
])roportion to the rapidity of the mental change. Naturally, in those cases 
which are associated with serious bodily disease, such as brain tumour, renal 
disease and hypertension, the prognosis involves that of the exciting con- 
dition. 

The danger to life from the epileptic attack itself, either direptly or ip- 
directly, is not great. However severe the fit, it is extremely rare for death 
to occur, and when this happens it is from turning over and smothering 
with the wetted pillow or from choking with the aspiration of vomited 
material. Injury, burning and dro\^ning may cause death, yet the number of 
epileptics who meet their death in this way is so infinitely small as almpst 
to remove the danger of accident from practical perspective. Ip the rare 
status epilepticus, however, the danger to life may be very great. Spontaneous 
cessation of the attacks occurs in a small proportion of cases. The convulsive 
attacks of infai^cy, which continue for some years after all cause to which 
they can be attributed has passed away, often cease for ever at thp age of 
4 to 6 years. Again, after 20 years of age spontaneous cessatipu is mpt 
and it becomes more frequent as life advances. It is, in my experience, a 



1090 DISEASES OF THE NERVOUS SYSTEM 

much more frequent event than writers upon this subject, with the exception 
of Growers, have been willing to admit. 

The probability of cure, arrest or amelioration by treatment may be 
entertained in all cases where no mental deterioration exists and where no 
insuperable bodily disease determines tlie epilepsy, in proportion as the 
only method of cure- the securing arrest of the attacks for a considerable 
time by drug treatment — can be adequately administered over a long period, j 
It is greater when periodicity in the occurrence of fits allows these to bel 
anticipated by drug administration. It is much greater when the following \ 
out of education, or the continuance of regular employment, allows of a 
fully occupied and satisfying life, and much less when education is stopped, 
pleasures and sports forbidden, and the patient condemned to social in- 
feriority and ostracism, and to a gloomy, narrow life of inanition because 
he has a few fits. It is perhaps smallest when severe attacks occur daily or 
at short intervals and when both major and minor attacks occur in the 
same subject. 

Treatment . — General treatment . — The general principles for the main- 
tenance of health if good, or for its improvement if poor, should be adopted. 
Whenever possible, no change whatever should be made from the regime of 
life of a normal person. In childhood, education, discipline and pleasures 
and school life should be continued upon strictly normal lines, and the adult 
should continue with work and occupation. No advantage has accrued 
from the adoption of special diets, such as the abrogation of meat, the 
exclusion of salt or the use of purin-free foods. The production of a low 
grade of acidosis by a ketogenic diet is occasionally of value in the epilepsy 
of children. Alcohol seems to be an excitant of the epileptic attack and 
should be forbidden. 

The forbidding of such pastimes as may be fraught with danger should 
a fit occur, such as swimming, boating, cycling and car driving, is necessary. 

Marriage and pregnancy . — The subject of epilepsy sometimes seeks — but 
rarely heeds — advice as to the expediency of marriage, both in its effects 
upon himself (or herself) and in respect of any heritable qualities it may 
possess. Marriage has no necessary effect upon the course of epilepsy, and, 
as we have seeji, direct transmission of the disease is rare. Therefore the 
sweej^ing medical j^rohibitions once so frequent in these circumstances are 
not in fact warranted by such knowledge as we possess. Every case must 
be considered on its merits. It has been noted that in the family history 
of the epileptic subject, migraine is a far more common antecedent than 
epilepsy, but no one would venture to advise the migrainous subject against 
marriage or parentage on any so-called eugenic grounds. In respect of 
preg]iancy it is usual, though not constant, for fits to cease in the epileptic 
woman when pregnant, and in any event the occurrence of fits at this time 
constitutes no special danger and is not an indication for the artificial ter- 
mination of pregnancy. 

Institutional treatment . — In cases where there is low mentality, much 
mental degeneration or insanity, and with frequent fits, where no adequate 
care and occupation can be provided at home, there is every advantage in 
a colony, institution or asylum for epileptics. In such patients little or no 
good can be done by medicinal treatment, whereas regular work, discipline 
and interest often mitigate greatly the burden of the malady. 
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Surgical treatment . — There still remains a very widespread impression 
that local fits and fits following upon injury to the skull are likely to be 
benefited by decompression. There is, however, little evidence that such 
procedures benefit epilepsy of any kind. Cases are on record in which a 
cortical scar, or a meningeal adhesion to the cortex, has become an epih 
cptogenic focus the excision of which has been followed by cessation of 
attacks. The presence and situation of such a scar having been previously 
determined by the lumbar insufflation of air and the taking of an encephalo- 
gram. In general the dictum of Pierce Clark is just, that “ all operative 
measures upon the brain in epilepsy are allowable only when they are in- 
dicated by definite physical signs other than the fits.’’ Thus, in a case of 
cerebral tumour producing epilepsy, operation is justifiable for the relief 
of the papilloedema, headache, etc., and with the hope of possible removal 
or of obsolescence of the growth following the decompression. 

Medicinal treatment . — Further than the measures above described, the 
trcatmcTit of epilepsy is purely medicinal. There are two groups of drugs 
which have a remarkable effect in arresting or mitigating the occurrence of 
the attacks in epilepsy. They seem to have much the same effect, and may 
conveniently be combined or alternated in the treatment of any given case. 
Sometimes one group is found to suit an individual patient better than the 
other. No advantage seems to accrue from administering these remedies 
more than twice in the 24 hours, nor from using large doses. Moderate 
doses, such as will cause no deterioration in bodily or mental health, even if 
taken regularly and for years, seem to bring about the best results. The 
first group is that of the compounds of bromine, of which sodium bromide 
seems to have an advantage over the others, both as regards efficacy and 
toleration. The organic compounds of bromine are not so useful. Sodium 
bronudo should not b(! given in larger doses than 25 grains (1*5 U.) to an 
adult, nor should more tlian 60 grains be given in the 24 hours. It is con- 
veniently combined with arsenic (min. 2 to 3) in the form of liquor arsenicalis, 
since this has the effect of checking the occurrence of acne. If it be ad- 
visable to conceal the fact that bromide is being administered, Gelineau’s 
“ dragees,” each of which contains 15 grains of potassium bromide, may 
be prescribed. 

Bromism . — Even in ordinary doses, the bromides may cause some acne 
of the skin, especially in subjects who are prone to acne, but this is the sole 
derogatory effect of this remedy, which is of common occurrence. The true 
bromide rash, which was met with in the early days of bromide treatment 
when huge doses (even an ounce thrice daily) were in vogue, is highly char- 
acteristic. It is hardly ever seen in these days, but I have twice met with it 
from moderate doses of bromides. Mental dulling and conditions of sub- 
coma, which may occur from poisonous doses of the bromides, are rarely met 
with from appropriate medicinal administration, except in elderly subjects. 
The mental deterioration due to the epilejisy in certain cases is often attri- 
buted by the laity to this cause, but this occurs, and sometimes in much 
greater degree, in the absence of bromides. 

The second group is that of the malonyl-urea compounds, of which 
phenobarbitone (luminal) and soluble phenobarbitone are examples. These 
are very powerful drugs, and must be used with care. Phenobarbitone has 
certainly the advantage over soluble phenobarbitone in being more pro- 
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longed in iti action. It is conveniently prescribed in doses of ^ grain to a 
child, and 1 grainy with a maximum dose of 1 J grains, to an adult. In larger 
doses it is a powerful hypnotic, and in patients who have idiosyncrasy it 
may produce a troublesome kind of freilzy. It appears to be a more certain 
means of warding off attacks foi‘ many hours after its adminiLstration than 
is bromide. 

Whatever remedy is chosen, whether it be the bromide or luminal or a I 
combination of the two, it is essential if possible to anticipate the occurrence I 
of the fit by the administration of the drug. Thus, if fits are nocturnal only, \ 
the remedy is given in a single dose at night, or if diurnal only, in a single 
dose in the early morning. Again, if, as often happens, the fits occur soon 
after waking, then the single rdghtly dose should be used. Or, if the fits 
occur or are more frequent at the menstrual epoch, they should be antici- 
pated by increased dosage before and during that epoch. With fits that 
are diurnal and nocturnal, a night and morning dose should be used. As it 
is less important in patients who have employment when fits occur by night, 
and often most disastrous when they occur at work, for with the present 
Workmen’s Compensation Act no company will insure a known epileptic, I 
prefer to give phenobarbitone as the morning remedy and bromide as the 
nightly remedy, since I consider phenobarbitone to be the greater safeguard 
against the occurrence of the attacks. The question at once arises, Why 
should two remedies be used ? The answer is that these drugs are* by no 
means identical in action, and that the nature of th('. cause of epilepsy 
certainly varies in individuals. Some patients do best on phenobarbitone 
alone, others on bromide alone, and others on a combination of the two, and 
the best course can only be determined after trial. 

Recently, Merritt and Putnam in Boston have introduced the use of 
sodium diphenyl hydantoinate (dilantin, ejiauutin) for (q)ilepsy. Favourable 
results are claimed for this in cases that have not responded well to bromide 
or phenobarbitone, and some confirmation of its value is being obtained 
iri this country. Obtainable here under the names of epaiiiitin ami solantoin, 
it is dispensed in capsules containing I J grains. For small children dosage 
is begun with IJ grams twice daily, increased to three or even four times 
daily until optimal results arc obtained. For adults IJ to 3 grains twice or 
thrice daily may be given. Symptoms of intolerance or of overdosage arc 
tremor and unsteadiness, and these call for reduction of dosage. It seems 
safe to say that for adults a dose of 3 to 4 capsules daily is without untowclrd 
consequences, or unpleasant symptoms. 

AVhen the change is being made from some other medication to epanutiii, 
this should be gradual, one of the daily doses of bromide or of phenobarbitone 
being substituted in the first week, a second one in the following week, and 
complete substitution being achieved in the third week. It is perhaps too 
soon to estimate the vajuc of this drug in comparison with its many pre- 
decessors, but in some instances it is certainly more effective in controlling 
fits. Its use is said to be contra-indicated in elderly persons with hyper- 
tension and in debilitated subjects. 

Many other remedies have been advocated in epilepsy ; a few only have 
stood the teat of time and are still in use, both as alternatives and adjuvants to 
the treatment above given. These may be placed in order of merit as bella- 
donna, digitalis and allied drugs, especially adonis vernalis, opium and borax. 
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Belladonna has a sinking effect upon a few isolated cases. It makes 
some cases definitely worse. Digitalis and adonis vernalis are commonly 
used as adjuvants, and 1 think sometimes with benefit. Morphine given in 
careful doses is of groat use in status cpilepticus. Thyroid is often of value 
in the epilepsy associated with cerebral agenesia (cerebral diplegia), mental 
and bodily backwardness and infantilism. It probably acts by rendering 
bodily metabolism more normal and in enhancing development. 

Status Epilepticus. — The treatment of this condition, and that of 
rapidly repeated fits which not infrequently merges into status epilepticus, 
is quite different from that of epilepsy in general, for the remedies useful in 
the latter condition are useless and even do harm in this urgent and dangerous 
state. The first thing to be done is to check the convulsion, and this is best 
achieved by the hypodermic injection of Jth of a grain of morphine. (Gowers 
preferred hyoscine.) Another remedy is paraldehyde, in large doses 
(300 minims), and this has recently been successful at the National Hospital. 
It has the obvious advantage that it is stimulating and not depressant. 
The remedies formerly used such as bromide and chloral by the rectum 
are worse than useless. The next measure is to secure that the patient shall 
be provided with adequate stimulants in the form of food, water and even 
alcohol. To which end a nutritious liquid meal of high stimulating value and 
containing sugar to combat acidosis should be given by means of the nasal 
tube at regular intei'vala. An action of the bowel should be obtained as 
soon as possible, witli a rapidly acting aperient administered with the food, 
and by warm water enemata. The pyrexia should be controlled by sponging 
repeatedly, and if high by continuous immersion, alid this alone will some- 
times liave a dramatic effect in checking convulsion when pyrexia exists. 
When consciousness returns, feeding and stimulation must be carefully 
coutiiiLied, with a gradual resumption of the routine treatment of epilepsy. 

NAKCojUiPSY. — In this remarkable and, as Adie has shown, by no means 
rare condition, two quite different kinds of attack occur. The one is the 
sudden onset of a})parently normal sleep, which comes usually at a moment 
of inattention, several times a day. The sleep lasts from a few seconds to 
a few minutes ; it is rousable, and the patient is wide awake at once and 
knows that he lias slept, and sometimes that he has dreamed and can describe 
the dream. Many of the patients have a warning in the way of a feeling 
of intense fatigue and, thereafter, can so far repel the onset of the attack 
by an effort of will as to be able to get out of harm’s way ; but the attack 
is inevitable, and it is always the more severe the longer it is resisted. The 
second variety of attack is called the “ cataplectic ” attack, and this is 
produced mostly from a sudden emotion, wliich may be of any kind, but is 
usually an emotion which provokes laughter. There is a sudden feeling of 
intense weakness in the limbs, which become flaccid. The patient drops 
anything that he may be bolding and crumbles to the ground, but often 
only into the sitting j)osition. The eyelids drop and the head falls forward 
with the jaw dropped, and there is sometimes twitching of the muscles of 
the face, tongue and neck. There is complete inability to move the bmbs 
and generally inability to speak, but consciousness is completely retained, 
so that the patient is afterwards able to recount every event and repeat 
every word spoken during the attack. In one typical case 0. cataplectic 
access was habitually induced by feelings of amusement or of anger, but 
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surprise was equally effective. Thus, when fly-fishing, a suddenly rising fish 
caused the patient’s rod to droop in his suddenly weakened arm, and when 
shooting his gun drooped helplessly if a bird broke unexpectedly into view 
near him. 

Usually an idiopathic malady, narcolepsy has been recorded in a few 
instances as a sequel of encephalitis lethargica. The malady appears never 
to be familial, and it does not occur before the age of puberty. Once de- 
veloped, it usually continues throughout life, with variable frequency of the 
attacks. In most cases (amphetamine) benzedrine sulphate is specific in its 
action on narcolepsy. An initial dose of 1 tablet (10 mgm.) after breakfast 
and another after luncheon. This may be cautiously increased to 2 or even 
3 tablets after these two meals, with a smaller dose after tea. Symptoms 
of overdosage arc sleeplessness, restlessness and tremulousncss. Less 
efficacious, but yet of distinct value in some cases, is ephcclrine sulphate of 
doses of grain twice daily. 


MIGRAINE 

Synonym. — Paroxysmal headache. 

Definition. — A common malady of which the only essential character- 
istic is recurring intense headaches, which usually develop on waking iil the 
morning, and may be unilateral, frontal, occipital or general. The attacks 
usually date from childhood, but sometimes commence during later life. 
The headaches are often associated with vomiting, which has given rise to 
the designation “ sick headaches ” or “ bilious attacks,” with which is 
associated much vestibular disturbance as in sea sickness, and with peculiar 
disturbances of vision. Less common symptoms of the disease are peculiar 
alow sensory aurae, which occur in no other malady, attacks of hemiplegia 
or monoplegia or of aphasia, and attacks of ophthalmophigia. Some of these 
phenomena may accompany the headaches, but others occur in attacks 
quite apart from the headaches, and may for that reason give rise to difficulty 
in diagnosis. 

-Etiology. — The malady commonly makes its appearance at about the 
age of puberty, and tends to persist, with fluctuations in severity and fre- 
quency of attacks, until middle age, disappearing in women with the meno- 
pause. Its persistence in old age is exceptional. A history of familial in- 
cidence is common, and the subjects arc commonly of an energetic and 
intelligent type. 

Nothing is known with certainty of its essential nature of causation, 
and in consequence hypotheses are rife. Thus, digestive disorders, errors 
of refraction, of metabolism and of endocrine function have all been evoked 
as responsible factors, though without clear evidence in the case of any of 
them. Yet the correction of such errors when they obtain does not suffice 
to cure the malady, and it is probable that they arc never more than pre- 
cipitating factors in susceptible subjects. Spasm of cerebral arteries has 
also been suggested as a cause of the attacks, but again without adequate 
grounds. 

The subjects of migraine are often bad sailors and bad train travellers, 
and mental and bodily fatigue and emotional disturbances are commonly 
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followed by an attack. It is important to remember that tumours of the 
occipital lobe and also intracranial aneurysms may be associated with 
attacks exactly resembling migraine. 

Symptoms. — The subjects of migraine are usually otherwise quite healthy, 
and are often robust and strong. No peculiarities of blood pressure are 
noticeable. Premonitory signs of the attacks are present in some cases, 
and these may take the form of an unusual feeling of well-being and intel- 
lectual acuity, or, on the other hand, of lassitude and depression. The 
attack commences most commonly on waking in the morning, when on 
raising his head from the pillow the patient experiences a sense of vestibular 
disorientation with giddiness, ocular confusion and nausea, such as is com- 
monly felt at the commencement of sea sickness. It is at this stage- of the 
attack, and within a few moments of its commencement, that the visual 
phenomena occur when these are present. Often the patient vomits at 
once from the vestibular disturbance, but sometimes vomiting is delayed for 
hours, and the vomiting may be continued as long as the giddiness persists. 
The visual disturbances last but a short time (from 10 to 20 minutes), but 
leave, as a rule, some confusion of vision and discomfort throughout the 
attack. The headache follows shortly upon these initial symj)tomB. It is 
cumulative, and expansile in character, and often begins constantly in a 
localised spot in the temple, forehead or eyeball, as a shai*}) boring pain 
which gradually spreads, and may involve the neck and arm. The pain 
may be unilateral, frontal, occipital or quite general. As the headache 
increases the face becomes pale and grey, the patient becomes much pro- 
strated and incapable of mental or physical effort, and is unable to take food. 
Light, noise and movement aggravate the pain. After remaining in this 
condition for many hours, he falls into a heavy sleep, and awakes next 
morning shaken by his illness, but otherwise well. The above description 
covers many attacks of migraine, but many variations occur. The attacks 
do not always occur on waking, they may come on at any time of night or 
day. They may be rapidly transient, lasting but a few hours only, or they 
may last for days and even as long as 3 weeks, and give much anxiety in the 
attempts to provide nourishment and sleep for the patient. In some cases 
of long standing, the attacks become less severe towards middle life, and a 
persistent aggravating headache may develop between the attacks. When 
such a persistent headache is complained of alone, it is very important to 
inquire about preceding migraine, for the same treatment is applicable to 
the two conditions. One of the most characteristic features of the headache 
is that when once it is in full swing, no remedies will relieve it except natural 
sleep. 

Visual 'phenomena . — Considering how very common migraine is, it must 
be clearly understood that any visual phenomena except slight confusion of 
vision accompanying the attacks, are rare. These may take the form of 
general mistiness of vision, floating spots, scotomata, bright stars and colours, 
hemianopia, double hemianopia with complete blindness, or psychic hallu- 
cinations of vision. In connection with scotoma and with hemianopia, the 
phenomenon of teichopsia may occur as follows ; Upon the dark back- 
ground of the scotoma or hemiauopic field, a ball of light appears, which 
grows larger and becomes dark in the centre. This ring of light breaks at 
one spot, opens out and takes the form of a series of entering and retreating 
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angles (castellation figurp) wbicli bepome gloriously colourcji (fortification 
spectrum) and which later become fragmented and fade. These visual 
events usually occur at the very beginning of the attack, before the headache 
develops, and they are rapidly evanescent, but they may occur as isolated 
phenomena, when no lujadache occurs. 

Af basic attacks may take the form of confusion of speech, word-blindness, 
or even of loss of speech-acceptance and exteriorisation. They accompany 
the headaches and occur at the commencement of the attacks. They are not 
of common occurrence. 

Hemiplegic and monoplegic attacks usually occur cpiite apart from the 
attacks of headache. They, too, occur on waking, and consist ol‘ a transient 
uselessness and weakness of limbs, which lasts a few hours only. They are 
characterised by their occurrence in young subjects who suffer from ])ro- 
nounced migraine ; they are rapidly transient and are not accompanied by 
01 ‘ganic signs, and almost invariably other members of the family are 
migrainous, and suffer with similar al.tacks of jiaralysis. In Michell Clarke’s 
cases, 11 memb(‘rs of one family in three generations \vere so aifected. 

Sensory aurw . — These arc sonn^what rare events, but thc}'^ are pathogno- 
monic of migraine, and usually occur quite aj^art frojn the headaches. The 
aura commences upon the perijhery of a limb and is likened to that which 
would be produced by a multitude of cold-footed insects (jreeping on the 
skin. It travels very slowly towards the proximii.y, taking half an liour or 
more to reach from the fingers to the head, and is very alarming to* the 
patient. It disappears rapidly without further ev(mt. It is the only aura 
with an exceedingly slow spread. 

Ophifialmoplegia . — This is a very rare but most important event. It occ-urs 
only at the height of the headache, in severe attacks. Iiiclcicd, the ])atients 
usually say that the headache, during which the oplithalmoplegia occurred, 
was the very worst they had ever experienced. It is a pai alysis of the oculo- 
motor nerve trunks, most commonly of the sixth nerve alone, but sometimes 
of the third or fourth nerves, or of a combination of these three. It is gener- 
ally unilateral, but may occur simultaneously on both sides. Severe diplopia 
results. It jiasses off in from a few days to a few weeks. When once it 
has occurred, it is apt to recur with subsequent attacks. Jn one of my 
patients, paralysis of the sixth nerve persisted for 18 months, gradually 
lessening between the attacks, and becoming complete with each fresh attack 
of headache. It disappeared completely, with the c-essatiou of the headaches, 
when adequate treatment was adopted. 

Diagnosis. — This presents little difficulty, if it be borne in mind that long 
installed recurring headaches on waking in the morning are surely migraine. 
The condition of the urine should exclude those renal eases with migrairui- 
like headaches. Each case should be carefully examined for signs of organic 
nervous disease, and especially for persistent hemianopia and papilloedema, 
wliich would indicate an organic lesion of the occipital lobe. Those who 
are not familiar with the full range of sensory symptoms that may precede 
the onset of the headache, and do not realise the severe disturbance of the 
speech function whiph in some cases accompany them, are apt to take an 
unduly grave and erroneous view of the history given by a subject who 
has experienced them. Thus, a diagnosis of petit mal, or of cerebral turnout 
is not rarely made. It should be remembered, therefore, that the disturb- 
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ances which occur in a minor epileptic attack arc momentary in duration 
and never persist, as do the migrainous symptoms in question, for several 
minutes. Again, consciousness is neither lost nor blunted in migraine. 
Although, as has been pointed out, a rare case of migraine ultimately turns 
out to be one of cerebral tumour, the latter diagnosis cannot readily be 
made unless there arc supporting signs of a structural lesion. It is probable 
that the so-called ophthalmoplegic migraine, in many instances at least, 
is a symptom-complex bearing no relation to true migraine but dependent 
upon a gross intracranial lesion, perhaps most often an nnruptured aneurysm 
of the internal carotid artery. 

Treatment, — There arc but few cases of migraine that cannot be materially 
benefited by treatment. Some are completely cured, while in others the 
attacks become milder and occur at much longer intervals. Careful atten- 
tion should be paid to improvement of nutrition and general health, should 
these be defective. The avoidance of undue fatigue and of worrying 
emotions, and of any factors which are known to produce the attacks, is 
important. Errors of refraction should be adjusted if they are important. 
Medicinal treatment is by far the most useful agent. A mixture containing 
min. 1 of liq. trinitrinae, min. 5 of liq. strychninso, min. 10 of tinct. gelsemii, 
and 10 grs. of sodium l3romide, made acid to preserve the stability of the 
nitro-glycerine, and administered thrice daily for many weeks or months, 
was advocated by Gowers ; and truly there are few cases of migraine which do 
not derive great beuelit or complete cure from this treatment. Phonobarbi- 
tone, in doses of 1 grain given every night, is most valuable, and may be 
used in addition to the foregoing prescription. The individual attacks are 
difficult to relieve. Sometimes a full dose of phenazone, acetanilide, phen- 
acetin or aspirin given at the very commencement of the attack will ward 
it off, but these are useless when the headache has fully developed. The 
use of ergotamine tartrate — by mouth or hypodermically — has recently 
been recommended as an effective method of cutting short an attack of 
migraine. In some subjects, though by no means in all, it is useful for this 
purpose. Sometimes a full dose of alcohol has the same effect. It remains 
to keep the patient as comfortable and quiet as possible till sleep occurs. 
Where the attacks last over the 24 hours, and especially when they last for 
days, the only remedies are to induce sleep and to keep the patient nourished, 
the latter object being difficult to attain in long-lasting attacks. To this 
end hypnotics, such as barbitone or carbromal (adaliii) may be used. 

James Collier. 

Revised by F. M. R. Walshe. 


CHOREA 

Synonyms.— St. Vitus’ Dance ; Sydenham’s Chorea ; Rheumatic 
Chorea. 

Definition. — Chorea is an affection of the nervous system caused by 
rheumatic infection, and characterised by the occurrence of spontaneous 
involuntary movements, irregular both in time and in place of occurrence 
and in nature ; by iiico-ordination of voluntary movements ; by muscular 
weakness, and by a variable degree of psychic disturbance. 

54 
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iEtiology. — Chorea is rare among negroes, Indians and coloured races, 
whilst it is especially common in Jewish races. It is much more common 
among the poorer classes than among the well-to-do. Its incidence is upon 
nervous highly-strung subjects rather than upon the phlegmatic, and this is 
probably to be explained by the fact that the rheumatic subject is likely 
to be nervous and highly strung. Chorea is practically unknown during 
the first three years of life, and is very rare before the fifth year has passed. 
Common between the ages of 5 to 10 years, it reaches its maximum incidence 
between 10 and 15 years. After the age of 20 it is rare, except in connection 
with pregnancy ; but a few cases have been reported up to the age of 
60 years which have certainly been examples of rheumatic chorea. Females 
are affected twice as frequently as are males. Heredity concerns the incidence 
of chorea in two ways : firstly, as regards the inheritance of the rheumatic 
tendency, which is the most important cause of chorea ; and secondly, in 
respect of the inheritance of the neuropathic tendency, for it is when these 
two are coincident that chorea is most prone to occur. As early as 1802 
rheumatism was regarded as the cause of chorea, and all subsequent investiga- 
tions have upheld this theory. The family history of a choreic patient gener- 
ally brings to light the occurrence of acute rheumatism, of cardiac disease 
and of other rheumatic manifestations among other members of the family. 
Often the patient has suffered with rheumatic erythema, purpura, rheuipatic’. 
nodules, recurrent sore throat and growing pains before the appearance of 
the chorea ; less often an attack of acute rheumatism or cardiac disease 
has occurred. A large percentage of those patients who have never shown 
any sign of the rheumatic state before or during the attack of chorea sub- 
sequently suffer with rheumatic symptoms. The British Medical Associa- 
tion Collective Investigation Committee found that rheumatism preceded 
the chorea in 26 per cent, of the cases, and that in 46 per cent, of the re- 
mainder rheumatic signs accompanied the chorea, or appeared subsequently. 
If to the total of choreic patients who ]3resent rheumatic signs at some time 
or other, one adds those with no personal history of rheumatism, but with 
a family history of rheumatism, it will be found that there are but few cases 
of chorea in which a personal or family history of rheumatism is absent. 

Psychical disturbances . — Any emotional disturbance, such as fright, 
anxiety, depression or overpressure in school, may sometimes act as immediate 
determining factors, but much more often these events simply aggravate 
symptoms which are already present in slight degree. 

Pregnancy . — The relationship of pregnancy to chorea is very definite. 
It is generally met with in first pregnancies, and before the age of 25 years, 
and in most cases the pregnancy appears to be the only obvious cause for 
the chorea. The onset of the chorea is usually between the first and third 
months of pregnancy. It ^s liable to recur with subsequent pregnancies. 

Pathology. — The complex nature of the involuntary movements in 
chorea, and their association with psychical disorders of greater or lesser 
degree indicate the cerebral cortex as the seat of the pathological process. 
The essential lesion has proved very difficult of detection by microscopical 
investigation, but according to Greenfield and Wolfsohn it consists in a 
diffuse meningo-encephalitis affecting mainly the cerebral cortex, the basal 
ganglia and the pia-arachnoid. 

Symptoms. — The onset is usually gradual, but it is sometimes abrupt, 
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when emotional disturbance has been the determining cause. The appear- 
ance of choreic movements is often preceded by alterations in the mental 
and physical condition of the child. She becomes nervous and more impres- 
sionable than before. She is increasingly unable to apply her attention. 
She becomes clumsy in her movements — and lets fall objects which she is 
holding. Anaemia, apathy and languor and irregularity of appetite are 
commonly present. At this time, careful observation will discover slight 
involuntary movements of the face and fingers which are often unilateral 
ill distribution. From day to day the movements become more marked 
and spread to the limbs and trunk. The face is constantly grimacing, and 
the hands and arms scarcely cease from turning about, and affection of the 
legs makes the walking irregular and clumsy. The child can no longer keep 
still, the respiration movements become irregular and spasmodic, and the 
chorea is fully developed. The characteristic symptoms of a well-marked 
case of chorea are — (1) involuntary movements ; (2) weakness of voluntary 
movements ; (3) ataxy or loss of precision of voluntary movement ; (4) 
emotional instability and other psychic disturbances. 

1. The involuntary movements arc always irregular as regards time 
and as regards the nature of the movement. Similar movements are never 
repeated successively in the same part. Each movement begins rapidly, and 
ends suddenly, and one frequently sees the involuntary movement compli- 
cated by the addition of a voluntary movement to cover the fault. T1 e 
majority of the movements are complicated, involving several muscles and 
often more than one joint. In the face, the more simple movements take 
the form of asymmetrical twitches in the lips, and about the angles of the 
mouth and orbits. In more severe cases, the strangest grimaces may occur. 
The tongue is thrust into one cheek, then projected just in time to escape 
the sudden snap of the open mouth. When asked to show the tongue, the 
child puts it out rapidly and holds it there by closing tlie teeth upon it. 
Smacking of the tongue and palate may often bo heard at a distance. Lateral 
movement of the jaw is common. According to the severity of the case, 
speech may be dilficult, the words being articulated slowly in slurred mono- 
syllables. For the same reason, swallowing may be dilficult or impossible 
in severe cases, and may necessitate nasal feeding. That the ocular muscles 
participate in the involuntary movements only in very severe cases. 

Ill the upper extremities the movements appear first in the hand. The 
thumb is more restless than the fingers, which are spread and pressed to- 
gether, Hexed and extended, alternately ; the wrists twist about irregularly, 
the forearms are constantly agitated with movements of pronation and 
supination, flexion and extension ; while all possible movements of the 
shoulder occur. When the upper extremities are outstretched, the hands 
assume the position of flexion at the wrist and over- extension at all the finger 
joints in so many of the cases as to make this a characteristic feature of chorea. 
The lower extremities are less severely aflected than is the rest of the body, 
and here the movements arc best seen when the child is lying down. The 
gait tends to be clumsy and insecure, and in severe cases walking becomes 
impossible. Alteration of the rhytlim of the respiratory movements is con- 
spicuous and is highly characteristic of chorea. The breath is often taken 
rapidly and held for some time, then let go with a loud sigh. The trunk is 
often involved, and movements of a writhing nature are characteristic. 
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So far as the limbs are concerned, the movements may be confined to 
one side, more commonly the left side, and the condition is then called 
hemichorea ; but the involvement of the face and trunk is always bilateral 
and is generally equal upon the two sides. In hemichorea, the movements 
are always of slight severity. Severe chorea is never confined to one side. 
Choreic movements cease during sleep, and, except in severe cases, can be 
controlled more or less by voluntary effort; the attempt to write, for 
example, will generally cause cessation of the movements in the right arm 
for the time being. They are generally increased by observation, emotion 
and self-consciousness, but in a few cases it will be found they are worse 
when the child is alone and unobserved. The violence of the movements 
of the limbs may cause the skin over the prominences to ulcerate from 
friction against the clothing, and the head and limbs may be badly bruised 
from contact with adjacent objects, and unless the patient be properly 
protected, wounds may occur, which are liable to infection with such grave 
consequences as abscess, erysijielas and pyaemia. 

2. Loss OP PowEii is shown in the mfid cases by incapacity for exertion 
and undue fatigue. More severe degrees of paresis may accompany or 
succeed the appearance of the movements. It may be observed that in one 
limb, or upon one aide of the body, the choreic movements are becoming less 
marked, and that the limbs are becoming progressively weaker. Soon the 
arm hangs loosely by the side, and the log is dragged in walking. The degree 
of choreic paralysis bears no relation to the severity of the movements, for 
the former may be severe, when the latter are slight and vice versa. Choreic 
paresis is apt to return with successive attacks of chorea, but not always 
in the same region. 

Lim'p Chorea (chorea 'niollis ), — This is a more severe degree of choreic 
paralysis affecting the whole musculature. It may be preceded by the 
usual symptoms of chorea. More often the paralysis is the first noticeable 
symptoms, and this develops rapidly in from 24 to 48 hours. The paralysis 
is characterised by complete fiaccidity of the limbs ; the child lies upon its 
back and does not move, and if one of the limbs be raised from the bed and 
then released, it falls Hmp and lifeless. The head is no longer held in a natural 
position, but falls round on to the ear. Careful investigation, however, 
rarely fails to reveal some slight choreic movements, either in the face or 
in the fingers. Paretic chorea and chorea mollis run a benign course, and 
recovery is said to be almost invariable. 

3. Inco-ordination op voluntary movement may be the first symptom 
of chorea to draw attention, and it may precede the appearance of the choreic 
movements. It may be very obvious when the movements are slight, and it 
is most noticeable in those of the hand and forearm, which lack precision, and 
in those of articulatiort, deglutition and respiration. The involuntary move- 
ments that have been described are superimposed upon voluntary move- 
ments which they render inco-ordinate, at times interrupting them abruptly 
and at other times tending to prolong them. 

4. Psychical disturbances are common, some degree of emotional 
instability, failure of attention and depression being present in most cases, 
and, generally, in proportion to the severity of the affection. Delirium may 
occur in acute and grave cases. It is usually violent and loquacious, and 
resembles other forms of toxic delirium, and it is of serious prognostic import. 
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Mania is quite exceptional in children, but it is not an uncommon complica- 
tion in adolescents and adults. The form of the aberration may be acute 
mania, melancholia or delusional insanity. The psychical disorders, slight 
or severe, usually disappear with the chorea, and in all cases the prognosis 
as regards permanent mental recovery is good. 

OcuLAH Phenomena. — The pupils are frequently dilated and may be 
unequal and excentric, and hippus may be present. 

Sensibility is not impaired. The sphincters are not affected. The skin 
reflexes are normal. The deep reflexes are also normal in a large proportion 
of cases, but often the knee-jerk shows an alteration which is peculiar to 
chorea. On tapping the patellar tendon, the resulting contraction of the 
quadricejjs is unduly sustained, and the leg remains in a position of extension 
at the top of its excursion for several tenths of a second. This is not invari- 
ably present even in a series of knee-jerks taken successively from a single 
subject, and the occasional appearance of an apparently sustained jerk is 
due to the coincidence of reflex contraction and choreiform movement. In 
severe cases, the deep reflexes may be diminished and rarely may be absent 
for months. 

Hheumatkj Manifestations. — Cardio-vascular changes are common in 
chorea. In nearly all the cases, careful and repeated examination of the 
heart will reveal slight dilatation and reduplication of the second sound, 
often with reduplication of the first sound, and increased rapidity of the 
pulse. Doubtless these are sigiis of a slight myocardial weakness, resulting 
from the rheumatic infection. Irregularity of the pulse is probably dependent 
upon the altered rhythm of respiration. Systolic murmurs are common, 
and these may be hoemic in nature, or may be the expression of cardiac dilata- 
tion, but in the majority of cases they arc indicative of endocarditis. Endo- 
carditis is present in 90 per cent, of the fatal cases. At least one-half of all 
cases present cardiac murmurs, which are suggestive of the presence of 
endocarditis, while some cases with no cardiac murmur during life are found 
post mortem to have endocarditis. The mitral valve is commonly affected, 
lesions of the aortic valve being quite rare. Pericarditis is a frequent associate 
of endocarditis ; only in rare instances does it occur alone. The valvular 
affections which arc met with in chorea may be the result of antecedent 
rheumatism, or they may develop in the course of the chorea ; or while no 
signs of endocarditis are present during the attack, the patient may shortly 
afterwards present the signs of organic valvular disease. Cutaneous affections 
which occur in rheumatism are met with also in chorea, namely, erythema, 
purpura and subcutaneous nodules. Acute articular rheumatism is com- 
paratively rare, and when it occurs it is usually accompanied by a cessation 
of the choreic movements. When rheumatic phenomena are present and in 
the acute mania of chorea, pyrexia is usually present, but uncomplicated 
chorea is an apyrexial disease. 

Recurrence. — One-third of the subjects of chorea have more than one 
attack. Females are more prone to a recurrence than males in about the 
same proportion as they arc more liable to original attacks. The average 
interval between the attacks is one year. If, therefore, a patient has remained 
well for 2 years, it is improbable that a recurrence will take place. The 
greater the number of choreic attacks, the more likely is the heart to be 
found affected, and, therefore, cardiac complications are more often met with 
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in recurrences. In a recurrence of chorea the symptoms are usually less 
severe and their duration shorter than in the original attack. 

Course and Prognosis. — The disease tends to a spontaneous termina- 
tion after a variable time, which is usually from 6 weeks to 6 months. The 
duration rarely falls short of the earlier period. The average duration of 
cases treated in hospital has been found to be 10 weeks. Cases which last 
for more than 12 months are not rare, and slight cases with remissions mayj 
last several years. The course of the malady is that after a gradual develop-! 
ment of symptoms, there is a stationary period during which symptoms are 
well marked, followed by a period of gradual diminution. In some of the 
more severe cases of chorea where deglutition is difficult the patient is likely 
to be insufficiently fed ; and this constitutes a grave danger, since in the 
coliditioii of semi-starvation so induced, the chorea develops apace. Articu- 
lation and swallowing become impossible, and the movements become 
ceaseless, so that both rest and sleep become impossible ; the patient wastes 
rapidly, and is in danger of death from exhaustion unless prompt measures 
for restoring tlu! depleted nutrition are taken. This is the condition known 
as “ chorea gravis.” 

The proportion of fatal cases occurring in chorea is less than 2 per cent. 
Death is most often met with in first attacks, occurring about the age of 
puberty, and it is very uncommon in young children and in recurrences of 
chorea. 

Diagnosis. — The nature of the involuntary movements of chorea is 
usually so characteristic as to make diagnosis easy, and to avoid any confusion 
with other maladies which present conspicuous involuntary movements. 
Nevertheless, occasionally a case of multiple tics in a child does present 
difficulties, for the movements are not — as is so commonly stated— invari- 
ably repetitive. In chorea the involuntary movements may lead to the 
dropping of objects from the hands. This does not happen in the case of 
tics. Again, when the choreic subject gives the observer a firm and sus- 
tained handclasp, the irregular waxing and waning of the muscular contrac- 
tion may be felt throughout by the observer. In a case of tics, the contraction 
is steadily maintained as in the normal subject. In myoclonus, the 
movements are short and shock-like, while in athetosis they are slow and 
rhythmic. 

Treatment. — It is all-important in the treatment of chorea, from the 
mildest to the most severe cases, that physical and mental tranquillity 
should be secured. It is well to commence treatment in every case with 
several days’ absolute rest in bed, provided that such treatment can be carried 
out without entailing the fretting which enforced imprisonment may produce. 
A bright room, an interesting companion, and varied amusements during 
the period of rest, are desirable, and isolation from other children is advan- 
tageous. It is, however, better to abandon enforced rest than to allow it 
to become irksome to the patient, and result in mental depression and 
emotional upsets — conditions above all things to be avoided. 

When absolute rest is considered inadvisable, or after it has been carried 
out, the ordinary periods of rest should be prolonged. The child should 
be well clad in woollen garments, especially at night, since the spasmodic 
movements are liable to leave her uncovered. Improvement in the condition 
of bodily nutrition is to be aimed at in all cases. Choreic children are mostly 
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ill-nourislied and thin, and the effect of a liberal supply of food and nutritious 
food upon the course of the disease is striking. When swallowing is difficult, 
it is best to resort at once to nasal feeding, which rarely causes as much 
discomfort as the ineffectual and exhausting endeavours to take food with 
the spoon. A china fceding-cup must never be used, since the spout may be 
broken off ; an enamelled metal cup is safe. It has been pointed out above 
that chorea gravis is dependent upon a condition of relative starvation, and 
here nasal feeding should be employed, and the meal should consist of strong 
beef-tea, Benger’s food, lactose and milk ; it should not measure more than 
three-quarters of a pint for a child of 8 years old. Severe cases, in which 
the movements are violent, call for skilled attention, and a trained nurse 
is required night and day. The patient should lie upon a water mattress, 
placed upon a large guarded bed, the sides of which are everywhere protected 
by pillows, which must be fixed. When a cot is used, it is easy to pad all 
the ironwork with cotton-wool, over which bandages are wound. If the 
limbs are injured, they should be wrapped in cotton-wool applied with a 
light bandage, 

When the patient is improving, measures calculated to enhance control 
of the limbs, such as exercises under supervision and simple drill, are very 
useful in liastening the disappearance of the movements. Warm and tepid 
baths and douches applied regularly and in such a way as to be grateful to 
the patient, and to produce no fright, are very useful adjuncts. The com- 
pounds of salicylic acid arc of great value, and of these aspirin is the most 
useful. It should be given thrice daily after meals in doses of 10 grains for 
a child between the ages of 6 and 14 years, and 15 grains for an adult, and 
it should be continued until convalescence is complete. It is well borne' 
and has no deleterious effect, and even more frequent doses may be given. 
A larger dose given at night is the best remedy for sleeplessness. In very 
severe cases, the administration of hyoscine is sometimes very useful. It 
should be given in doses of tJofli grain thrice daily. The administration is 
followed immediately by wide dilatation of the pupil and slight flushing, and 
by peaceful sleep. The bromides have little or no value as sedatives. In 
addition to the above remedies, tonics such as iron, glycerophosphates, hypo- 
jihosphites, strychnine, cod-livcr oil and malt are often valuable, especially 
during convalescence. 


Huntington’s Chorea 
Synonym. — Hereditary chorea of adults. 

This is a somewhat rare disease, in which symptoms almost identical 
with those of rheumatic chorea, namely, involuntary spontaneous move- 
ments, ataxy, paresis and slow and slurring articulation, gradually appear 
in adult life, and usually about the age of 40 years, and are accompanied 
by progressive mental failure, with delusions and suicidal tendency. The 
choreic movements are never severe, but the inco-ordination may be well 
marked. Maniacal outbursts are not uncommon. The disease always 
progresses slowly to a fatal termination in from 5 to 30 years, and treatment 
is entirely unavailing. It is a familial disease, and the transmission is direct 
from parent to child ; but if a generation escape the malady, it seems not to 
reappear subsequently. Sporadic cases, in which no heredity can be traced, 
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dOt however, occur. The sexes are equally afEected. Further than the 
heredity no causal factors are known. The morbid anatomy consists in a 
slow progressive degeneration of the nerve-cells of the cerebral cortex and 
basal ganglia, with consecutive atrophy of the convolution, neuroglial over- 
growth and meningeal thickening. 

Senile Chore a 

A malady in which typical choreic movements constitute the chief feature 
is met with in elderly people, and is possibly due to a progressive neuronic 
degeneration in that region allected in the other forms of chorea. It differs 
from Huntington’s chorea in the late onset, the absence of heredity, and in 
the absence of mental changes. 


MYOCLONUS 

Synonym . — Paramyoclonus multiplex. 

The characteristic symptom of this condition is the occurrence of sudden 
shock-like contractions of the muscles, which may vary in intensity from 
simple fibrillary twitching to contraction which causes a violent movement 
of a limb. The movements are often symmetrical, and are especially 
incident in the proximal muscles of the limbs. 

./Etiology. — The malady appears in children usually between the ages of 
5 and 16 years, while in adults it commences between the ages of 25 and 
40 years. Both sexes are liable to the affection. Many instances, in which 
several children of the same parents have been affected, have been recorded, 
and in a few the malady has been transmitted through several generations. 
Nothing further is known as to the causation. 

It is probable that the seat of the morbid process is in the cells of the 
cerebral hemispheres, since myoclonus is further associated with epilepsy 
and with progressive mental failure. 

Symptoms. — The movements of myoclonus are simple sudden move- 
ments, and may exactly resemble the movement resulting from a single 
faradic stimulus. Each movement commonly involves a single muscle only, 
and it may concern no more than a few fibres, resembling then the fibrillary 
twitching common in progressive muscular atrophy. Im-other eases, many 
muscles may be implicated in the shock-like spasms, which may be of so 
violent a nature as to throw the patient to the ground. The distribution 
of the contraction is never determined by that of the nerve supply, nor do 
the muscles contract according to their synergic association. Myoclonic 
movements are irreguiar as regards rhythm and range of successive move- 
ments. The upper limbs are more affected than the lower, and the proximal 
parts more than the distal, while the periphery, the hand and foot, often 
escape. Voluntary muscular effort usually checks the myoclonic movements, 
but in rare instances it excites or augments the spasm. The electrical 
excitability of the muscles is unaltered, and there is no muscular wasting, 
but the mechanical cxcitabibty of the muscles is increased, and percussion 
of a muscle may evoke the spasms. The sphincters are unaffected. The 
reflexes, both superficial and deep, are normal. Sensory phenomena are 
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absent. Spcecli may be seriously interfered with when the muscles of jaw, 
tongue, palate and larynx are implicated, and spontaneous laryngeal and 
pharyngeal noises may occur. The ocular muscles seem never to be the 
seat of the movements. Epileptiform convulsions are present in some cases, 
and for these the term “ epileptic myoclonus ” has been used. 

Diagnosis. — This is not difficult since the simple shock-like movements 
in symmetrical muscles, without any resemblance to volitional movements 
and entirely destitute of rhythm, occur in this disease alone. 

Course, Duration and Prognosis. — ^Myoclonus, as a rule, is a slowly 
progressive affection up to a certain stage, and wlicn this is reached it may 
remain stationary for years, having little tendency to shorten life, death 
ultimately occurring from some other disease, without any period of freedom 
from the spasms. Rarely the disease has ended fatally within a few months 
of tile onset, with progressive mental failure and coma. 

Recovery may take jilace spontaneously, or as a result of treatment, but 
the affection is very prone to reemr. 

Treatment. — Every available measure should be used to improve the 
general bodily condition so as to bring about a more stable condition of the 
nervous elements, by improving their nutrition. The only drug which 
influences the disease is arsenic. It must be borne in mind that the malady 
is an intractable one in proportion to the time the symptoms have persisted, 
and that some cases recover spontaneously. 


SPASMODIC TORTICOLLIS 

Definition. — A disease of the nervous system, characterised by tonic 
and clonic contraction of the superficial and deep muscles of the neck, causing 
the head to assume either a position in which it is turned to one side and 
Liji wards, or a jiosition of marked retraction (retrocollic spasm). It is more 
correctly to be regarded as a disturbance of movements than of muscles, 
and perhaps, physiologically considered, it may be spoken of as a disorder in 
the carriage of the head. This carriage is a more complex and highly co- 
ordinated function in the erect posture than in the quadrupedal posture ; 
it is a function peculiar to man, and in this sense is of recent evolutionary 
development. We may perhaps see in this a factor determining its frequent 
derangement, as in spasmodic torticollis. 

iEtiology. — The disease is most frequently met with in nuddle-aged 
adults, but it may occur at any age from puberty onwards. It is twice as 
frequent in females as in males. The causation is most obscure. Not 
infrequently neuropathic heredity, such as epilepsy and insanity, exists, 
and the patients arc often of highly-strung, nervous, irritable dispositions. 
Nervous shock, prolonged anxiety, and general ill-health have frequently 
preceded the onset of symptoms. Less often local strain, or injury and 
exposure to cold, have been the presumably exciting causes. In a few 
cases it appears to develop from an occupation neurosis ; it developed, for 
instance, in a tailor who in drawing each stitch had the habit of making a 
short jerking movement of the head to one side. It occasionally occurs as 
a symptom of hysteria ; but such cases should be carefully separated irom 
those in which there is no hysterical manifestation, as being more susceptible 
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to treatment and having no tendency to recur when once cured. A torti- 
collic movement may occur as a variety of tic. In one case under our care 
typical torticollis was the end-result of lethargic encephalitis. 

Pathology. — No morbid anatomical changes have been found. On 
account of the involvement of several muscles, effecting special movements, 
in this disease (as is well instanced by the over*action of the frontalis in 
retro collie spasm, for retraction of the head is always normally associated 
with raising of the eyebrows in the act of looking up), it is probable that', 
torticollis is due to disorder of those centres which direct such associated) 
movements of the affected muscles. 

Symptoms. — The onset is usually insidious, but in rare cases may be 
quite sudden, as in the case of a man aged 10 years, who, when walking along 
a London street, suddenly turned his head at the sound of an accident which 
shocked him severely ; he was unable to turn his head back without using 
his hands to do so, and he subsequently developed the most severe torti- 
collis. The initial symptom is always spasm, which may be either tonic or 
clonic, and frequently both forms of spasm are combined in the same case. 
In the tonic form, the head is retracted and the face turned to one side, 
usually the left, and owing to the retraction of the head the face is turned 
upwards. The shoulder on the side to which the head is inclined is usually 
raised. In severe cases all the muscles of the upper extremity, the scaleni 
and the face muscles, may become involved. The spasm, except in the 
earliest stages, always involved muscles of both sides of the neck. Where 
the bilateral involvement is general and equal, the rotation of the head 
does not occur, but it becomes strongly retracted, and the condition is then 
known as retrocollic spasm. Such retrocollic spasm is always accompanied 
by marked over-action of the frontales, the skin of the forehead being thrown 
into transverse wrinkles. In the clonic variety there is jerking movement 
of the same muscles, usually associated with some degree of tonic spasm. 
The eyes do not follow the movements of the head in the jerkings. The 
muscle primarily involved is the sterno-mastoid, the action of which is to 
incline the head forwards and towards the shoulder of the same side, and 
rotate the face to the opposite side. The next muscle involved is the splenius 
of the opposite side, which inclines the head backwards and rotates the face 
towards its own side, its rotatory action thus coinciding with that of the 
opj)Osite steriio-mastoid. When the splenii of both sides act together, the 
head is strongly retracted. Nojt to be affected are the. upper part of the 
trapezii, the trachclo-mastoids and other deep neck muscles, and with further 
spread of the spasm, any neighbouring muscles of the shoulder and upper 
extremity may be affected. Sleep causes cessation of the clonic spasm, 
but not always of the tonic spasm when the case is severe. The spasm is 
always increased by fatigue and excitement. There is no wasting of the 
muscles involved, but on the other hand, they may be even hypertrophied 
if the spasm has existed for long, and their electrical excitability may be 
increased. The amount of pain associated with the spasm varies greatly. 
There may be a slight feeling of cramp only, but usually there is a great 
deal of aching pain, which may radiate down the arm and into the side of 
the head, and make life unbearable to the patient. More rarely, sharp 
neuralgic pains are present. 

The course of the disease, which has no tendency to shorten life, is chronic 
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exacerbations and remissions under treatment being common, and recurrence, 
after temporary cure, frequent. 

Diagnosis. — This is usually quite simple. Fixed positions of the head 
associated with spasm occur in disease of the cervical spine, especially in 
spinal caries, and are also associated with enlarged lymphatic glands in the 
neck. The local signs of these conditions, however, arc characteristic. 

Treatment. — Spasmodic torticollis is a most intractable condition, and 
in many cases temporary alleviation is all that can be secured. It is usually 
best to begin treatment by rest in bed, the patient lying supine with the 
head low and between sandbags or pillows. The regular administration of 
phenobarbitone, of chlorbutol, or of chloral and bromide may then be tried. 
Many years ago Bastian claimed good and permanent results from a con- 
tinuous narcosis lasting 3 weeks and induced by chloral hydrate. Probably 
a combination of rest as above described, together with massage and resistance 
exercises is the most useful line of treatment. In some cases the application of 
a plaster mould, fixing head and shoulders, and worn for one or more months, 
or a more easily removed and lighter metal splint will give complete respite 
from muscular spasm while it is worn, and very occasionally permanent 
respite after removal. In severe and disabling cases this is well worth trial. 
Surgical measures (tenotomy, excision of the sternomastoid, posterior root 
section) have all proved disappointing and are not to be recommended. 

There is a corigenital form of torticollis which is of a very difEeient nature. 
The disease is prenatal and analogous to congenital talipes, the stemo- 
mastoid alone is afiected, and nearly always that of the right side. Such a 
muscle is frequently ruptured during birth, and this has given rise to the 
opinion that the birth injury and subsequent hasmatoma of the muscle were 
responsible for the torticollis. In many of these cases there is marked facial 
asymmetry, the face being smaller on the side of the afiected sterno-mastoid. 
This association points strongly to some defect in the nerve centres of the 
medulla. 

Treatment. — This consists in tenotomy of the contracted muscle. 


THE TICS 


Synonym. — Habit spasm. 

Definition. — A group of maladies characterised by the occurrence of 
either — (I) sudden, rapid, twitch-like, involuntary co-ordinated movements, 
always of the same nature and in the same region ; or of (2) sudden psychical 
phenomena, imperative ideas and explosive utterances ; or (3) of a train 
of deliberate highly co-ordinated actions produced by an imperative idea. 
Any combination of these phenomena may occur. 

The tics are both setiologically and clinically related to spasmodic torti- 
collis, into which some of the motor tics gradate. A torticollic movement 
may occur as a tic, and it may in rare cases pass over into an established 
torticollis. 

The tics may be conveniently divided for clinical purposes into the follow- 
ing groups, between which any combinations may occur : 

I. The clinical picture is made up by the occurrence of sudden twitch-like 
co-ordinated movements, which resemble reflex or defence movements. The 
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movement is always of the same nature and occurs in the same region, though 
several different tics may occur in the same patient. The usual region affected 
is the face, with the pharynx and larynx, the neck and upper extremity. 
This form occurs chiefly in children, and usually runs a favourable course — 
Simple Tic. 

2. The spasms are more severe and complicated than in simple tic, andj 

imperative ideas and explosive utterances are common and important 
symptoms. The condition is met with soon after puberty, and more comA 
monly in males — Convulsive Tic. ] 

3. There is no spasm or other motor manifestation, but the psychic tic 
is expressed by uncontrollable imperative ideas, explosive utterances, arith- 
rdomania, etc. — Psychical Tic. 

4 . Under conditions of mental stress and embarrassment, and in 
conditions of boredom, the patient performs some highly complicated and 
co-ordinated act which relieves his nervous tension and fascinates him — 
Co-ordinated Tic. 

The tics are expressions of unrest and of physiological embarrassment in 
consciousness in a nervous system which is highly sensitive and not too 
stable. There is always the desire to relieve the embarrassment by the 
occurrence of the tic, and a feeling of relief when it has occurred, coupled often 
with disappointment at the failure of its suppression. 

While the more simple forms of motor tic from their pattern suggest 
strongly that they are caused by some peripheral irritation from the con- 
junctiva in the case of a blinking tic, from the nose in a case of snuffling tic, 
and from the larynx in a case of laryngeal tic, and that constant irritation 
from these regions has set up a habit, yet it cannot be too strongly pointed out 
that no such peripheral irritation precedes the onset of tic, for the irritation 
and cause come from within the nervous system. Severe peripheral irritation 
does not cause tic, nor does the correction of errors of refraction, the removal 
of tonsils and adenoids and of teeth, or circumcision aid in the cure of the 
malady, though it is only too common to see cases in which these procedures 
have been inflicted upon the tiqueur one after the other, to the detriment of 
his tic and of his general health. 


1. SIMPLK TIC 

Synonym. — Habit spasm. 

This is a common disorder of late childhood, the majority of the cases 
occurring between the fifth and the tenth year. Either sex is prone to the 
disease. The onset may be preceded by deterioration of health from any 
cause, and sometimeE^f right and emotion bring on the tic. Often the malady 
arises in perfectly healthy children without assignable cause. The children 
are usually highly strung and intelligent. It is a rare event' to see a dull 
and backward child with a tic. 

Symptoms. — The recurring tic appears somewhat suddenly, and may 
reach its height in a few days. The movements are of the nature of a simple 
aot. They occur suddenly and without warning, and are executed rapidly. 
Usu^ly the movement is of one kind only ; but sometimes several movements 
coexist. The common site of the spasm is the head, face and neck. Blink- 
ing, winking, alternate elevation and depression of the eyebrows, side to 
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aide movements of the month, tossing the chin in the air, sudden movements 
of the tongue, palate or larynx, accompanied by an unpleasant fidgeting 
sound, are of frequent occurrence, while any movement of the head upon the 
shoulder, torticollic movements, shrugging of the shoulder, and any move- 
ments of the arm may be met with. Respiratory rnovemonts are often 
associated with those occurring in the tongue and larynx. Tic affecting the 
legs is much less common. The movements cease during sleep. Generally 
a variable time of some length separates the individual movements, but in 
severe cases these may follow one another almost unceasingly. They are 
increased by excitement and by observation, and can usually be controlled 
by the will, but only for a limited time. 

Diagnosis. — The movement of tic is so peculiar that it cannot be 
confused with any other spontaneous, involuntary movement. It is the 
same movement, rejjeated with very rapid execution, in the same place. 
It is short and sharp, like a twitch. In chorea the movements are slow 
compared with those of tic, and are irregular in nature, in time and in place. 

Prognosis. — Most cases of simple tic recover, whether they are treated or 
not. They recover much more quickly under treatment, and two or three 
months suffices in most cases to see the end of them. The longer a tic lasts, 
the more difficult it is to cure. In the rarest cases only does a tic of this 
nature persist or merge into one of the more severe forms. 

Treatment. — A scrutiny of the general health should be made, and any 
defects attended to. Matters of hygiene, diet, education, exercise and 
pleasure should be correct and normal. Observation and remarks upon the 
child’s defects, and anything tending to increase sclf-consciousness should be 
avoided. The confidence of the child should be gained if possible, and any 
source of mental worry, or grief, or annoyance should be ascertained and 
comforted. Restraint and discipline should be kindly taught, and an orderly 
life followed in which the child is happy, and in which his time is fully and 
congenially employed. In severe cases only is it necessary to interdict all 
physical and mental exertion and excitement, and enjoin rest in bed, and 
these measures should only be employed for a short time. Aspirin in 10- 
grain doses 3 times a day is a most valuable remedy, hardly to be dispensed 
with in any case. Tonics are often useful. 

2. CONVULSIVE I^IC 

In this malady, which was first described by Gilles de la Tourette, and 
which bears his name, the same movements as are met with in simple tic 
occur ; but these are more severe and more widely spread, and they may 
involve the whole body in spasm at one time. In addition, there are 
psychic tics, which cause irresistible impulses, among which are explosive 
utterances, repetition of words, sounds and gestures, and also imperative 
ideas. 

etiology. — The stigmata of physical and mental degeneracy are rarely 
absent, neuropathic and sometimes direct heredity is often present. The 
malady is said to be more common in males, and is met with more often in 
France than in England — where it is a rare disease. The symptoms appear 
usually between the ages of 10 and 15 years, and commonly follow physical 
or mental shocks or acute illness of any kind. 
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Symptoms. — The spasmodic movements resemble at first those of simple 
tic in their nature and rapidity, and favour the same sites ; but they are not 
restricted to the repetition of the same movement, but successive movements 
may vary widely in position and extent and sometimes involve the whole 
musculature of the body. The great variety of facial grimaces, head jerking, 
grotesque attitudes and ridiculous pantomime which may occur in this affec- 
tion lead commonly to the belief that the patient is shamming. The tic 
is not continual as in the simple form. It occurs in the form of bouts in 
which the same pantomime is reproduced. These are often excited by observa- 
tion and emotion. They can often be controlled, but with much fatiguing 
effort on the part of the patient, who becomes so worn out with half success- 
ful efforts to control them that he ceases to make the attempt. Between the 
attacks the patient seems quite normal. The psychic phenomena are the 
same as in psychical tic, about to be described, and the treatment of the two 
conditions is identical. 


3. PSYCHICAL TIC 

In this condition there is no muscular spasm ; but the sudden event takes 
the form of explosive utterances, imperative ideas and impulsive acts. This 
condition often occurs as a part of convulsive tic. The exclamatory tic 
consists of some sound or word or group of either, which is habitually uttered, 
with complete irrelevancy of time, place or sense. Sometimes the words 
are of an obscene nature and cause the greatest distress to the patient, who, 
often of innocent mind, is never safe from putting himself to shame. The 
utterances may be single, or may be repeated over and over in rapid succes- 
sion. Echolalia, which is an uncontrollable impulse to repeat sounds heard, 
or to repeat words which the patient or others have just spoken, may be 
met with. The great characteristic of the condition is that though the 
patient desires above all other things to prevent their occurrence he cannot 
do so by any effort of will. Other symptoms that are commonly met with 
in this condition are imperative ideas and impulsive acts of all sorts, and in 
addition insanity of doubt, agoraphobia, acrophobia, mysophobia, etc., and 
arithmomania. In severe cases grave signs of mental deterioration slowly 
supervene, judgment and memory fail, will power and attention are lost, 
and the patient becomes incoherent and insane. 

Diagnosis. — Both in the convulsive and psychical tics the diagnosis is 
placed beyond doubt, both by the nature of the movements and by the 
peculiarity of the psychic disturbance. 

Prognosis. — Permanent recovery has occurred from both these condi- 
tions ; but such an event is rare. Most of the cases follow a downward course 
despite treatment, and many end in suicide or insanity. 

Treatment. — Generj\l tonic treatment, with change of circumstance and 
kindly moral and })hysical discipline, with healthy pursuits and congenial 
intellectual and physical occupation are the most likely to benefit. When 
fixed and imperative ideas arc present the patient must be guarded, as one 
of unsound mind. 


4. CO-ORDINATED TIC 

In this condition complicated co-ordinated movements are habitually 
repeated without apparent cause or purpose — especially in conditions of 



CRAFT PALSY 1711 

hiental stress. It can be best illustrated by the account of an individual 
case under our care : A brilliant scholar at a public school was noticed to 
absent himself for no apparent reason, and when sought for, on the occasions 
on which he could be found, was always discovered in some secluded place 
rapidly revolving the two index fingers round the inside of a loop of string. 
He explained to me that this act had always given him relief from mental 
stress and anxiety, and that he was ashamed of it, and did his best to over- 
come it, and often succeeded, but that sometimes the desire for relief from 
stress overcame him. He was treated, and had no return of the tic for some 
years. He had become head boy of the school and captain of the football 
team, and on the occasion of the match of the year with another gr(‘at school 
with much anxiety and responsibility upon his shoulders, at the moment 
of the commencement of the match the captain was not to be found. He 
was recovered from the act of revolving his index fingers round the inside 
of a loop of string in a secluded place, in time to perform brilliantly and win 
for his side. 


CRAFT PALSY 

Synonyms. — Occupation Palsy ; Occupation Cramp. 

Definition. — A peculiar malady determined by the habitual use of one 
set of muscles for the constant repetition of an act of short range, to the 
exclusion of acts of wider range and acts involving a different set of muscles. 
The symptoms are: (!) local pain in the muscles concerned; (2) local 
spasm of the muscles ; (3) loss of volitional control of the range and nature 
of the movements ; and (4) weakness of the movements. These symptoms 
may occur separately or together. 

iEtiology. — This disease may be occasioned by any occupation which 
requires the constant repetition of movements of small range, and which 
necessitates the holding of the bmb rigidly for the fine co-ordination, to the 
exclusion of free and wide range movements. Consequently it is almost 
(jonfined to those employments involving finely co-ordinated movements of 
the fingers, hand and upper limb. As far as is known, a neuropathic inherit- 
ance is neither an essential nor a common factor in the production of this 
disability. Yet at the same time, the fact that young persons are apt to break 
down while in training, while others follow the occupation of scrivener or 
telegraphist for years with impunity, it has been suggested that some inherent 
weakness in the nervous system may underlie the development of the cramp. 
But, however, it is not necessary to invoke these obseme factors, when faulty 
motor habits are known to play an important role and are adequate to account 
for the disability. 

In the case of writing there are two motor components, pen holding and 
pen moving. The former is of no importance in the production of writer’s 
cramp, but defects in the latter are of primary importance. The pen may be 
moved solely by the muscles which hold it, the hand being fixed and the 
digits alone moving. Less faulty is the habit when writing is done largely 
by movement at the wrist. Best is the method in which writing is a fr(Ui 
movement involving all the limb muscles. Of note in this connection is the 
fact that subjects of writer’s cramp may be able when standing to write on 
a blackboard. It is those who confine the muscular action most rigidly to 
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the small hand muscles and the flexors of the index and middle fingers who 
are most likely to develop cramp. In the use of the Morse key such restric- 
tion of activity to small muscles groups is more or less inevitable, but the 
more modern machines which do not involve this, and have come into greater 
use, have not this fault and thus telegraphist’s cramp is loss common now 
than formerly. , 

It has been reported that focal lesions in the subthalamic region have 
resulted in a disability resembling writer’s cramp, but the observation is 
not necessarily relevant to the ordinary example of this condition. \ 

The following is a list of some of the occupations in order of frequency 
in which this malady occurs : writers with the pen, telegraphists, seam-\ 
stresses, violinists, machinists, cigar and cigarette rollers, dairy milkers,' 
pianists and typists. It has been said that shorthand writers never suffer 
from this complaint. In most instances the disability in the use of the hand 
is confined to the particular movement which first gave rise to it, but in some 
severe cases other movements may ultimately come to be difTicult : e.ff. 
shaving, sewing, knitting. It should be borne in mind, however, that when 
at an early stage of what seems to be writer’s or telegraphist’s cramp other 
movements become deranged the presence of some organic nervous affection 
should be suspected. This point is further dealt with under the heading of 
diagnosis. The very general use of the typewriting machine, with its free 
and multitudinous movements required for its manipulation, has made 
writer’s cramp a very rare disease compared with years ago ; but it must 
be borne in mind that when the malady is once installed it is likely to follow 
the sufferer from one occupation to another. As an example, a telegraphist 
developed cramp in manipulating the Baudot instrument. He was rested 
and transferred to lighter duties involving the use of the Morse instrument, 
where he after a time failed. He was then transferred to counter duties, 
involving the use of the pen, and becjame incapacitated with writer’s cramp. 
He was then used to close envelopes, and developed cramp over that act, 
and ended his service as a messenger. Several of the occupations above 
mentioned are scheduled in an Act of Parliament as dangerous trades, owing 
to the liability to cramp, and the employer is bound to compensate for such 
disability arising in his employ. 

Symptoms. — These are of two orders, namely : subjective, consisting 
of discomfort, pain and the sense of fatigue ; and objective, comprising 
muscular spasm and the abnormalities of movejnomt arising from it and from 
the effort to avoid both xiain and spasm. In some subjects pain, in others 
spasm predominates. 

The onset is gradual, the movements of the pen become inexplicably 
difficult and tend to be irregular, the strokes extending too high or too low. 
The subject then fiffds himself grasping the pen with excessive force, and 
the correct adjustment of the finger ends becomes hard and apt to fail, 
the index slipping off the penholder. This he tries to correct by a still firmer 
grasp. The hand then begins to ache, and feels heavy and tired. With 
the passage of time all these symptoms increase, and the writing becomes 
more irregular and the nib is driven more firmly into the paper which it 
penetrates, the ink spluttering over the sheet. Some tremor may develop 
in the limb. As the condition grows worse, the cramp appears more and. 
more readily when writing is started, so that even taking the pen in the hand/ 
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may evoke cramp. At the same time, other fine and repetitive movements 
of the hand may be performed with normal ease and facility. The pain 
which in varying degree accompanies the cramp tends as the affection grows 
worse to spread from the small hand muscles up the limb until the whole 
arm and shoulder ache. 


TELEGRArmsT’s Cramp 

There are four instruments commonly used for sending. The Morse instru- 
ment is a hard contact key provided with a spring and knob, and the manipula- 
tion is performed by making the contact against the spring pressure with the 
knob held loosely in the palm of the hand. The movements involved are 
Ilexion and extension of the wrist only. The arm is supported from the 
shoulder only. ThiLS is a bad cramp-producing instrument, but it has the 
advantage that it can he manipulated with either hand. If telegraphists 
are taught to be ambidextrous from the first the incidence of cramp falls 
to a very low level. 

The Baudot instrument consists of a piano-board with five keys, which 
are manipulated by three fingers of one hand and two fingers of the other, 
and with the permutations and combinations of these five keys all the signals 
are made. The movements have to be synchronised to the beats of the com- 
mutator. The forearms and wrists rest upon the table. This is the worst 
cramp-producing instrument that ingenuity could devise, for the movement 
is of the fingers only, and it is utterly restricted both in space and in time. 
The Hughes instrument is a piano keyboard with many more keys, and its 
use is not often productive of cramp. The Cell instrument is a typewriter 
keyboard, and the movements are free. It is the best instrument in so far 
as it is not a producer of cramp. Tw^o points of interest stand out, especially 
in connection with cramp in telegraphy. The one is that, notwithstanding 
the discomfort, spasm and obvious disability, the subject is rarely reported 
for faulty sending, so great is his aptitude for dodging his disability. The 
second point is that so many subjects will work for years, and often to the 
end of their service, with very obvious cramp, which never proceeds to 
incapacity. On the whole, the incidence of telograjihist’s cramp is new small. 

Diagnosis. — From what has been said of the character of the symptoms 
in these forms of cramp, of the mode of their production by a particular 
movement-complex, and of their occurrence in the absence of signs of organic 
nervous disease, it seems reasouablc to state that errors of diagnosis should 
not occur. 

Nevertheless, errors are not infrequent and consist in the diagnosing of 
writer’s or of telegraphist’s cramp when in fact some organic affection is 
present. Paralysis agitans, with little or no tremor, and post-encephalitic 
Parkinsonism provide fruitful sources of error. In the clinical picture thus 
presented, the initial symptoms may involve the right arm and hand, and 
at first consist in a difficulty in the normally rapid and free performance 
of fine movements. Not unnaturally the handwriting may be affected early. 
It becomes slow in performance, spidery and progressively smaller, and the 
effort to continue writing may be irksome and even painful. The total 
clinical picture in such a case is made up of such small deviations from the 
normal that the inexperienced or careless observer may miss them and may 
note no more than the patient himself has noted ; namely, that it has become 
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difficult and uncomfortaLle to write. Amongst other organic conditions 
which may be encountered under the erroneous diagnosis of writer's or 
telegraphist’s cramp may be included cervical rib, any organic nervous 
affection which impairs find hand movements, arthritis, and painful affec- 
tions of muscles. The general principle which underlies accuracy of diagnosis 
here as elsewhere is careful and systematic clinical examination. 

Course and Prognosis. — In a young subject, who shows signs of the 
malady during training or soon thereafter, the outlook is hopeless with regard 
to continuance of the occupation, and the progress is from bad to worse. In 
older subjects the course varies greatly. Some cases recover completely 
and permanently, even though they continue with the occupation. In 
others — and this class is much larger than is usually suiiposed — the condition 
of cramp becomes stationary, and persists though not in disabling fashion. 
In a third and numerous group it progresses to incapacity, and tends to 
reappear with every change of occupation. In a few cases the patients 
become incapacitated for all the finer movements of both hands. The prog- 
nosis is usually serious ; but a correct forecast can only be made from the 
history and progress of each individual case. 

Treatment. — The responsibility and costliness which the Compensation 
Act entails upon employers are slowly enough but surely leading to the aban- 
donment of those instruments, the manipulation of which may producer cramp. 
Good teaching of unconstrained methods of manipulation and encourage- 
ment of ambidexterity in all the occupations concerned are important 
prophylactic measures. Long hours and the speeding-up of work should 
be avoided. After long absence from work, the work should be gradually 
resumed and not recommenced at full pressure. When the malady appears, 
rest and change of work afterwards are absolutely essential. Long-continued 
rest, be it remembered, cuts both ways for, as has been pointed out above, 
resumption after long rest is actually a cause of cramp, for long unemploy- 
ment decreases the stability and the aptitude of the mechanism. General 
hygienic and tonic treatment are important. It is doubtful whether local 
treatment, in the way of massage, electricity, etc., can do any good, except 
to satisfy the patient. Sporting exercise of any and every kind is most 
useful. The Post Office authorities adopt the very admirable plan of re- 
t^raining cramp subjects by daily practice with the instruments for a few 
minutes, the time of practice being gradually lengthened as capacity increases. 

Craft Atrophies 

Under this title are described a medley of conditions in which local 
atrophy of muscles, pain, numbness and sensory loss occur in connection 
with regions which are iiabitually over-exerted. These conditions have been 
met with in platers, filers, file-makers, locksmiths, rowers, glassworkers, etc., 
and seem to be really examples of local traumatic fibrositis, involving the 
nerves, and produced in some cases by the continued pressure of the tools. 

Many of the cases recover with rest and treatment appropriate for a 
local interstitial neuritis. 

James Collier. 

W. J. Adie. 

Revised by F. M. R. Walshe. 
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COMPRESSION OF THE SPINAL CORD 

In compression the lumen of the spinal canal is reduced in a small part of 
its vertical extent, and the spinal cord is injured at this point, either directly 
by pressure, or indirectly by interference with its vascular supply. With 
the exception of acute inflammation of the membranes, all the extramedullary 
lesions of the spinal cord come under this heading. The characteristic 
clinical feature of compression is the combination of two sets of phenomena : 
local or root symptoms in those regions supplied by the roots arising from 
the cord at the level of the lesion, and remote or cord symptoms due to 
interruption of the conducting paths in the white matter. It is convenient 
to divide this subject into two parts — slow compression and compression of 
rapid onset. 


1. SLOW COMPRESSION 

The commonest causes are tuberculous spinal caries, vertebral tumours, 
meningeal tumours and cysts ; rarer causes are aneurysm, gumma, leuk- 
aunia, Hodgkin’s disease, Paget’s disease, syphilitic caries, spondylitis 
deformans, and other chronic inflammations of the bones and joints of the 
spine. 

.etiology and Pathology. — 1. Tvherculous spinal caries (Pott's disease). 
— Spinal caries is the most frequent cause of slow compression. It occurs 
most often in children, but is common in adults, and may begin late in 
life. Signs of injury to the cord develop in about 1 case in 20, and are 
usually preceded by obvious deformity of the spine ; but in many cases they 
appear before disease of the bone is suspected. Rarely paralysis comes on 
for the first time in an adult who has had a curvature since childhood. 

The cord may be damaged by direct pressure of displaced bone, or by an 
abscess beneath the periosteum of the diseased vertebrae ; but in almost 
all cases the injury is indirect, and results from oedema of the cord, arising 
from interference with its blood supply by tuberculous granulation tissue, 
which forms on the outer surface of the dura mater and fills the epidural 
space (pachymeningitis externa). The functions of the cord may be tem- 
porarily deranged for long periods by this oedema, without permanent 
damage to the nervous tissues ; hence, when the disease is cured, the oedema 
subsides and the cord recovers. In cases of greater severity necrosis of the 
nervous structures follow thrombosis of the vessels, or prolonged pressure 
causes atrophy of nerve roots, and cojnplete recovery is impossible. 

2. Tumours of the vertebral column. — Vertebral tumours are about twice 
as common as all the other forms of extramedullary tumours together, and 
almost all of them are malignant. Carcinoma is always secondary, and is a 
frequent and distressing complication of cancer elsewhere. A very small 
primary carcinoma, e.g, of the breast, thyroid or prostate, may produce exten- 
sive disease of the vertebrae, and signs of compression may appear before the 
existence of the primary growth is suspected. On the other hand, they may 
appear several years after complete removal of the primary growth, and may 
be the first evidence of a recurrence. Sarcoma, the commonest form of 
primary growth, begins in the bone or periosteum of the bodies or laminae, 
often in several at once, or simultaneously at different levels. Secondary 
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sarcoma arises by metastasis from sarcoma elsewhere, or by direct extension 
from a growth in neighbouring soft parts, e.g. of tumours in the mediastinal 
and retro-peritoneal spaces. 

The growth of vertebral tumours is usually rapid, and extensive portions 
of the spinal column may be completely destroyed. The cord is compressed 
by the growth itself, by displaced bone, or by a process of the growth which^ 
invades the spinal canal through an intervertebral foramen. As a rule, thel 
dura mater sets bounds to its inward extension. Benign tiirnours of tlm 
spine are rare. They usually grow forwards, but occasionally an osteoma, \ 
a chondroma, or an exostosis produces signs of compression. 

3. Meningeal tumours . — These are divided into two groups — intradural 
.and extradural. The first are twice as common as the latter, and more than 
half of them are simple, encapsuled, and easily removable. Myxoma, fibroma, 
sarcoma, endothelioma, and psammoma are common. Other forms are 
rare. In most cases they lie posterior or postero-lateral to the cord, and 
are seen when the cord is exposed by laminectomy ; but in a few cases they 
lie in front and may escape detection. 

Sarcoma is the commonest extradural tumour. It is sometimes en- 
capsuled, but more often it is a diffuse growth difficult to remove. 

These tumours usually grow very slowly, and several years may elapse 
between the onset of the first symptom and tlie time when an* accurate 
diagnosis can be made. They do not invade the substance of the cord, nor 
penetrate the dura, nor give rise to metastases. 

4. Cysts. — Cysts, parasitic and non-parasitic, may compress the cord 
and produce symptoms indistinguishable from those of solid tumours. In 
some countries hydatid cysts form a high proportion of all spinal tumours. 
They may invade the spinal canal from adjacent soft parts or from the verte- 
brae, or arise primarily in the membranes. They are often multiple, and 
are nearly always extradural. Cysticercus cysts, which are very rare, are 
usually single and intradural. Non-parasitic cysts arc collections of fluid 
contained within slightly thickened adherent membranes. They are among 
the most frequent of spinal tumours. They are most likely a result of 
circumscribed inflammation of the pia-arachnoid, and have been known to 
follow an injury ; but their aetiology is obscure. The cyst is often opened 
inadvertently during operation, and the only evidence of its former presence 
is flattening of the cord and atrophy of the nerve roots at the point where a 
solid tumour was expected. Sometimes the position of the cyst can be 
inferred at operation, from the absence of normal pulsation below it. On 
puncturing the membranes in this position fluid escapes under pressure, and 
the pulsations reappear. The name meningitis serosa circumscripta is applied 
to this condition. 

5. Aneurysm of tTle aorta is a rare but well-known cause of spinal com- 
pression. The dorsal region is most often affected, three or four vertebral 
bodies being slowly eroded until the dura mater is exposed. Kupture into 
the spinal canal has been observed. Berry aneurysms upon the surface 
vessels of the cord occurring in connection with occult coarctation of the 
aorta have been many times recorded. The pathognomonic sign of this cause 
of compression paraplegia is the high arterial blood pressure in the arm as 
contrasted with the low pressure in the leg. 

6. Syphilitic caHes . — Gummata and caseous masses of syphilitic origin 
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in the bones of the spine may cause a condition not unlike that of tuberculous 
caries. It is very rare, and usually occurs in the cervical region where the 
cord may be compressed. 


Extkadural Compression 

Symptoms . — Local or root symptoms . — ^Pain in parts supplied by the 
sensory roots arising from the cord at the level of the lesion is often the 
first symptom. It may be a dull ache, a feeling of constriction, a sharp 
cutting pain, or pain so severe as to be almost unbearable. It is often brought 
oji or greatly increased by movement of the spine or by coughing. The skin 
in the painful area is sometimes hyj^erseiisitive at first, but very soon its 
sensibility is diminished, while the pains persist (anaesthesia dolorosa). The 
nerve trunks are not tender as in ordinary neuralgia. Severe pains are rarely 
absent in cases of vertebral tumour. In spinal caries they are usually absent 
or slight. Injury to the motor cells or anterior roots leads to weakness, 
wasting and loss of tone in the corresponding muscles. In some cases root 
symptoms are absent throughout the course of the disease, and the first 
effects of compression are referable to interruption of the conducting paths 
in the cord. 

Remote or cord symptoms . — ^Although all the tracts are submitted to 
the same degree of compression, their functions are not impaired at the same 
time. While variations are common, the symptoms usually arise in the 
following order : first weakness and spasticity in the lower limbs, then im- 
pairment of sensation, position and passive movement, temperature, pain 
and touch being affected in this order. Defective sphincter control often 
precedes and sometimes follows sensory loss. 

Motor symptoms . — Interruption of the pyramidal tracts produces spastic 
paraplegia in parts below the lesion. The clinical features are — (I) diminu- 
tion of voluntary power ; (2) alterations in the amount and distribution of 
muscle tone and in the attitude of the limbs ; (3) changes in the tendon and 
skin reflexes ; (4) the occurrence of certain involuntary and reflex movements. 

The phenomena of spastic paraplegia have been analysed by Walshe as 
follows : — It is essential to remember that the muscles of the lower limb 
are divided into two distinct groups — -the flexors and the extensors — and 
that the muscles which dorsiflex the foot and toes are physiologically flexors, 
while the corresponding plantar flexors are extensors. In all that follows 
these important muscles will be grouped according to this nomenclature. 

1. Loss of voluntary power varies from slight weakness of one group of 
muscles to complete paralysis of both limbs, and depends on the degree of 
damage to the pyramidal tracts. It usually begins in the distal segments 
of the limb, and is greater in the flexors than in the extensors. Dorsiflexion 
is the earliest and remains the most severely impaired movement. 

2. The tone in all the muscles increases early, and is greatest in the ex- 
tensors. Hence an early symptom is generally stiffness of the limbs, especially 
a difficulty in flexing them. If the limbs are handled passively, the resistance 
to flexion is found to be greater than to extension. As power diminishes 
spasticity increases, until at length the limbs are held constantly in an 
attitude of complete extension. This combination of weakness and spasticity 
with extended lower limbs is known as “ paraplegia in extension.” 
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3. Exaggeration of the tendon reflexes is a constant early sign. The 
abdominal reflexes below the level of the lesion and the cremasteric reflexes 
are lost early. The normal plantar reflex is also lost, and is replaced by a 
different kind of reflex— Babinski’s sign, the “ extensor ” plantar response. 

As the damage to the cord increases, and when certain extra-pyramidal 
motor tracts arc affected, the extensor muscles gradually lose their tone, 
for which connections with the brain-stem through these extra-pyramidal 
tracts are essential, while the tone in the flexor muscles, which depends on 
a reflex arc which is purely spinal, is retained. The result is that the knee- 
and ankle-jerks, which indicate tone in extensor muscles, are lost while the 
refl^^xes from flexor muscles (hamstring-jerks) persist. At the same time, 
in some cases, the limbs are gradually drawn up by the unopposed action of 
the flexors. This combination of weakness and spasticity with flexed lower 
limbs is known as ‘‘ paraplegia in flexion.” At first the flexed position is 
occasional — flexor spasms — ^later it becomes constant, but is still due entirely 
to excess of tone in the flexors. Finally, contractures occur in the muscles, 
and the deformity becomes permanent. In many cases of compression 
the stage of paraplegia in extension gradually merges into one of complete 
llaccidity of all the muscles, without the occurrence of paraplegia in flexion, 
and all the tendon reflexes are lost. « 

4. While the limbs are still rigid in extension, the commonest involuntary 
movement is a spontaneous clonus of the extensor muschis, in which the 
whole limb trembles as it does when ankle clonus is elicited in a case with 
marked spasticity. In the later stages, where the extensor muscles are 
beginning to lose their tone, a new kind of movement appears, in which the 
limbs are drawn up suddenly from time to time by an involuntary contraction 
of the flexor muscles — flexor spasms. Further, by appropriate stimulation 
may reflex movements can be produced in the paralysed limbs. The most 
important of these is the ‘‘ flexor reflex of the lower limb.” It is elicited 
most easily by stimulating the outer border of the sole by firm pressure or a 
pin-prick, and in its complete form consists in flexion of the hip and knee, 
dorsifiexion of the foot, and an upward movement — so-called extension but 
physiological flexion — of the great toe. When the damage to the motor 
tracts is slight, when the limbs are rigid in extension and the movement of 
flexion is prevented by the hypertonus of the extensors, or when almost 
all reflex activity has disappeared, the reflex appears in its minimal form. 
A part of this minimal response is an “ extension ” of the great toe. The 
normal plantar response is obtained from the sole alone. The pathological 
reflex, of which the “ extensor ” response is a part, may be obtained not only 
from the sole, but when well developed by stimulating the skin and deeper 
structures on any part,of the lower limb. In the light of this the nature of 
many reflexes which have been described as isolated signs of pyramidal 
tract disease, e.g. the “ extensor ” plantar response, Oppenheim’s and 
Gordon’s signs, and many others, becomes clear. In all of them a stimulus 
is applied to some part of the lower limb, and the response is a flexion reflex, 
whose most obvious component is “ extension ” of the great toe. It is 
unfortunate that the term “ extensor response ” is commonly used to describe 
a movement which is physiologically one of flexion. 

Sensory symptoms , — Sensory loss may appear first in the area supplied 
by the roots arising from the cord at the level of the lesion, or in parts below, 
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As a rule motor disturbance is severe before any remote sensory loss is found. 
In some cases, especially of spinal caries, the limbs are completely paralysed 
before sensation is affected. The reverse condition, severe sensory loss with 
slight motor disturbance, does not occur in compression. Remote sensory 
loss appears first in one of two positions. In most cases the soles first become 
less sensitive, then the legs, and later the thighs. In a smaller number the 
loss appears first over the lower sacral segments, and extends upwards in 
segmental progression. When both sides arc equally compressed all forms 
of sensation may suffer equally ; but in most cases position and passive 
movement, temperature, pain and touch are impaired in this order. 

If one side of the cord is more affected than the other the signs are those 
of a modified Brown-Sequard syndrome with the superficial sensory loss 
greatest in the limb in which most power is retained, and loss of position 
and passive movement greatest in the weaker limb. Ultimately, whatever 
the order of loss at the beginning, as the compression increases, sensation 
of all kinds is diminished or lost in all parts below the lesion. In exceptional 
cases the slcin in the distribution of the lowest sacral segments retains its 
sensibility when the loss in all other parts below the lesion is severe. Such 
a distribution of sensory loss suggests a lesion damaging the more mesial 
fibres of the sensory path. Occasionally the onset of symptoms in extra- 
medullary compression is rapid, and severe paraplegia develops in a few days. 
This is seen most often in cases of sarcoma of the mediastinal or retro-peri- 
toneal spaces where the growth, which has infiltrated one or more vertebral 
bodies, surrounds the dura and produces oedema of the cord. In cases of 
rapid onset the limbs are flaccid from the beginning, and the tendon jerks 
are diminished or lost. 


Ijmthadijeal Compression 

When the pressure is equal on both sides of the cord, the symptoms are 
the same as in extradural compression. If one side is affected before the 
other, as by tumours growing from a nerve root, the symptoms arc at first 
unilateral, and in many cases spasticity and weakness are confined for a long 
time to tlie lower limb on the same side as the tumour. Occasionally altera- 
tions in subjective sensation (parsesthesise) in the limb of the opposite side 
precede motor symptoms by a considerable interval, and form the grounds 
for the patient’s first complaint. 

At a later stage the following characteristic syndrome appears : 

1. A band of sensory loss, on the side of the tumour in an area corre- 
sponding to the distribution of the sensory roots arising from the cord at the 
level of the lesion, often with root pains in the same area. 

2. Weakness and spasticity confined to or greatest in the limb on the 
same side (pressure on the pyramidal tract). 

3. Diminished sensibility to temperature, pain, and touch on the opposite 
side (pressure on the crossed sensory tracts). 

4. Impairment of the sense of position and passive movement in the 
weaker limb (pressure on uncrossed sensory tracts in the posterior columns). 

As the compression increases both lijnbs become weak, spastic, and in- 
sensitive, and the symptoms progress as in extradural compression. Examina- 
tion of the cerebro-spinal fluid often reveals a condition which is practically 
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pathognomonic of compression — the hculation syndrome of Froin. This 
consists, in its complete form, in an increase in the amount of albumin with 
absence of or slight increase in the number of cells, and a yellow colour 
(xanthochromia) in the fluid. The normal amount of albumin is about 
0-025 per cent. In compression it is often increased a hundredfold or more, 
and readings above ] per cent, are very common. A low cell count and 
0*1 per cent, of albumin are very strong evidences of compression, and as the 
amount increases the diagnosis becomes more certain. Xanthochromia is 
common ; but it occurs in other conditions, and its value as a sign is slight. 
These changes are found in the fluid only below the sit(‘. of compression. 

Diagnosis. — A complete diagnosis establishes : (1) the existence of 
compression ; (2) its situation ; (3) its pathological nature. 

1. When signs of injury to the cord or nerve roots are found associated 
with disease of the spine at a cojnpatible level the diagnosis is obvious. 
What root pains are the only symptom the diagnosis is difiicult. They are 
often falsely interpreted as referred pains, or as indications of disease in the 
painful part itself. Thus angina pectoris, gall-stones, pleurisy, renal colic, 
hip-joint disease and other painful conditions have been diagnosed, and 
unnecessary operations have been performed. Pain of root distribution 
should always arouse suspicion, and jirovokc. a careful examination* of the 
spine and of the nervous system. 

If the signs are those of spastic paraplegia, spinal syphilis, disseminated 
sclerosis, syringomyelia and amyotrophic lateral sclerosis must be excluded. 
In many cases this ca/n he done by examination of the cerebrospinal fluid. 
Patients with removable spinal tumours are still allowed to devidop incurable 
paralysis because this examination is not made. Such an omission in a case 
of paraplegia of doubtful origin amounts to neglect. The loculation syndrome 
in the fluid is almost pathognomonic. It is never absent in chronic cases, 
and is never found in any of the focal or system diseases, lor which cojn- 
jiression might be mistaken. 

Spinal syphilis is detected by exaiiiination of the blood and cerebro- 
spinal fluid. Valuable titne. may be lost, however, or an irretrievable error 
njade, when the blood of a patient with a removable tumour haj^pens to react 
positively to Wassermaun’s test. In a series of cases operated upon by 
Sargent at the National Hospital, the reaction was positive in four patients 
from whom a non-syphilitic tumour was removed. 

Disseminated sclerosis may present the pictm'c of progressive spastic 
paraplegia with considerable sensory loss, and confusion between it and 
compression by slowly growing tumours is common, each disease being 
mistaken for the other. The more serious error is to mistake the curable 
for the incurable disease* It is advisable to feel dissatisfied with the diagnosis 
of disseminated sclerosis, so long as the symptoms are purely spinal, and 
to re-examine the patient at intervals in the hope of finding evidence of a 
simple tumour. The transient naturci of the early symptoms and the presence 
of signs of cranial nerve troubles serve to distinguish disseminated sclerosis 
in most cases. Slight nystagmus must not be accepted as decisive evidence 
against tumour, as it may be present in compression, especially of the cervical 
region. 

Amyotrophic lateral sclerosis simulates comj)ression in the cervical 
region, in that wasting in the muscles of the hands and arms is associated with 
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signs of spastic paraplegia im tlie lower limbs ; but is distinguished by ex- 
aggeration of the tendon reftexes in the wasted arms, by fibrillary tremors 
in the muscles, and by the absence of objective sensory disturbances. 

Syringomyelia is easily recognised by the (diaracteristic sensory changes. 
Dissociation of sensation to tlic degree whi(-h is common in this disease is 
never seen in extra-medullary lesions. 

2. Skgmental Diagnosts.^ — As the motor sensory and reflex functions of 
each segment of the cord are known, the level of the lesion can be deduced 
by noting the highest point at which these functions are impaired. 

Motor localisation — Eacli segment of the cord contains nuclei for several 
mus(;les, and most muscles receive nerve fibres from more than one root ; 
but as each muscle seems to liave one main root of supply, the weakness, 
wasting and loss of tone vary in distribution with the segment affected. 
The muscles which suffer most when the corresponding segment is damaged 
are named hereunder : 

C'4. Supraspinatus, infraspinatus. CV,- Biceps, deltoid, brachialis anticus, sup- 
inator longue. (>*. Pronators of forearm. Cy. Triceps, extensors of wrist 
and fingers. Flexors of wrist and fingers. D^. SmaU muscles of the 
hand, X^b-iq. Intercostal muscles. Muscles of abdominal wall. 

Ilio-pBoas (mainly Xj). X*. Adductors of thigh. X4. Abductors of thigh, 
extensors of knee. Xjj. Hamstrings. Si- Glutei — calf muscles. Anterior 

tibial muscles- peronei — small muscles of foot. 

Wasting of the muscles in an intercostal space is a valuable guide, as the 
muscles of each space are innervated from one segment alone. If the lesion 
is at the level of the nijith dorsal segment the rectus abdominis is paralysed 
below a point about an inch above the umbilicus. In such a case, when an 
attenpt is made to raise the head against the resistance of a hand placed on 
the forehead when in the supine position, the upper part contracts and the 
umbilicus is drawn upwards (excursion of the umbilicus). If the lesion is at 
the twelfth dorsal segment the entire rectus contracts, but the iliac regions 
bulge, owing to paralysis of the lower part of the oblique muscles. 

Localisation hy changes in the rejlexes . — -Above the lesion the reflexes are 
normal, at its level they are diminished or lost, below it the skin reflexes are 
diminished or lost, and the tendon refiex(‘.s are exaggerated. The segments on 
which important reflexes depend are : 

Ck. Biceps- and supinator- jerks. C^. Pronator-jerks. C^. Triceps- jerks. 

Abdominal reflexes. X*. Cremaster reflexes. Xj. Knee-jerks, Ankle- 
jerks. Sy Plantar reflexes. 

In lesions involving the fifth cervical segment of the cord, such as may 
be found in syringomyelia and in injuries associated with dislocation of the 
cervical spine, Babinski has recorded that the supinator jerk may be abolished 
and replaced by finger flexion when the lower end of the radius is tapped. 
This is known as “ inversion of the radial reflex,” and is a useful localising 
sign in lesions of the segment in question. 

Sensory localisation . — The sensory areas supplied by each segment of the 
cord are shown in the diagram on the opposite page. Root pains in the dis- 
tribution of one or more of these areas form a sure guide to the affected seg- 
ment. When they are absent, the level of the lesion is determined by ascer- 
taining the highest point at which sensation is impaired. Very often when 
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the two sides of the cord are compressed unequally the anaesthesia is confined 
to one side, or extends higher on one side than on the other. In these cases, 
when the segmental diagnosis is made from the sensory signs alone, the lesion, 
a tumour for example, is found several segments higher than the point in- 
dicated by the signs. The uppermost limit of sensory loss in these circum- 
stances is a result of interruption of the sensory paths in the cord, and the 
discrepancy in the signs is due to the oblique course taken by the sensory 
fibres in crossing the cord. In the mid-dorsal region the decussation for pain 
and temperature is complete one segment above the point of entry of the 
root conveying these impressions to the cord, that for touch in two segments. 
At higher levels, crossing takes place more slowly, until in the upper cervical 
region impulses which enter together in one root ascend on the same side 
of the cord for five or six segments before all of them reach the opposite 
side. At all levels pain crosses soonest, then cold, then heat, and touch 
slowest of all. 

It follows that in unilateral lesions the upper level of the anassthesia 
on the opposite side of the body, caused by injury to sensory paths in the 
cord, is below the segmental level of the injury. Also that the level is higher 
for one form than another. The fibres which cross slowly escape by ascend- 
ing beyond the lesion on the uninjured side before they cross, whi^e those 
which cross quickly are caught after crossing. Hence the level of sensory 
loss is highest for pain and lowest for touch, with temperature intermediate. 
Occasionally the tumour is found below the level predicted. In these cases 
the functions of the segments above the lesion are impaired by oedema. 

Surface anatomy . — If the cord is to be exposed at the level of the affected 
segments their relation to the spinous processes of the vertebrae must be 
known. This is obtained as follows : In the cervical region to the number 
of the spine add 1 — the fifth cervical spine lies over the sixth cervical seg- 
ment ; to the number of the upper five dorsal spines add 2 — the fourth dorsal 
spine lies over the sixth dorsal segment ; down to the tenth dorsal spine add 
3 — the tenth dorsal spine covers the first lumbar segment. The eleventh 
dorsal spine corresponds to the third lumbar segment, and the twelfth to the 
first sacral. The cord terminates just above the level of the first lumbar 
spine. 

Intrathecal injection of lipiodol . — The upper level of a lesion which narrows 
or obliterates the lumen of the spinal canal, or simply blocks the spinal sub- 
arachnoid space, can be ascertained by injecting lipiodol through the occipito- 
atlaiitoid ligament into the subarachnoid space, the lipiodol falls rapidly 
to the point of constriction, where it is arrested and can be seen clearly by 
X-rays. If there is no constriction it falls to the bottom of the thecal space, 
where it remains indcfjmtely and does no harm. This procedure is of great 
practical value when the existence of a compressive lesion or its exact site 
is in doubt. 

3. Diagnosis of the Cause of Compression. — When spastic parajdegia 
develops in a patient who is known to suffer from spinal caries, the cause is 
obvious ; but when it precedes the appearance of signs of bone disease the 
diagnosis is difficult. In all cases of compression the spine must be examined 
repeatedly for deformity, tenderness and limitation of movement. 1 f tender- 
ness is found constantly in the same place, and the nervous symptoms are 
compatible with disease of the underlying segments, disease of the bones is 
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almost certain. In young persons disease of the spine is usually caries, and in 
adults caries is also the commonest cause ; but tumours of the spine and 
aneurysm must be excluded. Severe root pains are rare in caries but are 
the rule in vertebral new-growths. An aneurysm would present other signs. 



Fm. 99. — Diagram of cutaiicoiiB areas of posterior nerve roots (after Collier and 
Piirves Stewart). 


An X-ray pio1>ure will usually dcunoiistral.e 1b e presence and nature of the 
bone disease. 

Vertebral iumoars . — When root pains oct;ur iir a patient with malignant 
disease, or from whom a malignant growth has been removed, the diagnosis is 
clear. Mistakes are easily made when pains are the first symptom, as their 
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root origin is not recognised. Diminished sensibility in the painful area 
indicates the nature of the pain, and this directs attention to the spine, where 
tenderness or deformity is discovered. As most vertebral tumours are 
secondary, the next step is to examine the parts where carcinoma is common, 
remembering that a small primary growth, e.g. in the breast, th3rroid or 
prostate, may give rise to widesjircad metastases in the bones. In the 
absence of a history or signs of new-growth in other parts, the diagnosis is 
founded on the combination of local tenderness or deformity and rigidity of 
the spine with root or cord symptoms. The severity of the root pains, 
and their great aggravation by movement, are characteristic. 

Meningeal tumours . — Severe pain of root distribution is present in many 
cases, and when this is followed after some time by spastic paralysis of slow 
onset and steady uninterrupted progress, affecting first one leg and then the 
other, the combination and especially the course of the symptoms arc almost 
pathognomonic. In caries the root pains are rarely severe, signs of bone 
disease are rarely absent, the paralysis is usually bilateral from the beginning, 
and is severe before any sensory loss is found. The distinction from vertebral 
new-growth may be impossible when the latter occurs without bone symptoms 
or X-ray signs. Practically the diagnosis between meningeal and intra- 
medullary tumours is impossible. If the signs and symptoms in any case are 
those of compression, and an approximate indication of the level of tlie lesion 
can be given to guide the surgeon, then, if other obvious causes such as caries, 
aneurysm and vertebral tumour have been excluded, an operation must be 
performed. Until the lesion can be seen the diagnosis is in doubt. 

Course and Prognosis . — Sjdnal caries . — The course of the bone disease 
does not always run parallel with the paralysis, and either may alter in 
severity independently ; but if the caries undergoes cure the paralysis usually 
diminishes. Considering the severity of the paralysis, the prognosis is favour- 
able and astonishing recoveries occur. The outlook is best in young people 
with disease in the dorsal region. Many recover completely, but more 
often, especially in adults, recovery, though considerable, is partial. So long 
as the lower limbs remain spastic in the extended position with exaggerated 
tendon reflexes the prognosis for complete recovery of power is good ; but if 
the limbs become flexed, if they become flaccid, if the knee- and ankle- jerks 
are lost, if sensory loss is severe, or if there is wasting in the limbs following 
damage to lower motor neurones, the outlook is very bad. Many patients 
live for years with severe paralysis ; but life is constantly endangered by 
sepsis from bed-sores, ascending infections of the urinary tract, chest com- 
plications, and tuberculous disease in other parts. 

Vertebral tumours . — When sarcoma or carcinoma spreads to the verte- 
brae from surrounding parts the duration of the disease is measured in weeks 
or months, and death is due to the primary condition. In primary sarcoma, 
and in some cases of carcinoma of the vertebrae, life may be prolonged for a 
year or two, and death is due rather to complications of the cord disease — 
bedsores, cystitis, etc. 

The course of tumours of the meninges is often extremely slow. Root 
symptoms may precede paralysis by months or even years, and the weakness 
may increase gradually for several years before walking becomes impossible. 
Malignant growths are fatal, and simple growths equally so, if not removed. 
Most patients with simple tumours come to operation during the second 
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year after the onset of the first symptom. The mortality after operation 
for the removal of simple tumours is very low in skilled hands. The pro- 
gnosis for recovery of power depends in part on the duration of the weakness 
in the lower limbs. Complete recovery may bo expected if it lias not lasted 
more than a year, and if sphincter control has not been lost. When the 
paralysis is of longer duration recovery, though gratifying, is rarely complete. 
Nevertheless, full return of power has been seen after three years of severe 
paralysis. 

Treatment . — Spinal caries . — This is to be directed to curing the bone 
disease in the hope that cure of the paralysis will follow. Complete rest on 
the back and fixation of the spine for many months is the routine treatment. 
The general condition of the patient is to be improved by fresh air, a liberal 
diet and cod-livcr oil, iron and arsenic, and great care is to be taken to prevent 
bedsores, cystitis and deformities of the limbs. For adults, especially if 
they arc bread-winners, a more rapid cure is desirable. This is provided by 
surgery in Albee’s operation, or a modification thereof, in which a bone graft 
from the tibia is wired into a cleft made in the spines of the affected region. 
In this way fixation is effected, further deformit}" is prevented, and the time 
lost is reduced from a year or more to a few months. Adults sometimes 
recover after a short rest in bed, if a suitable jacket is worn to immobilise 
the spine. 

Operation must be considered — (1) when a sudden increase of deformity 
or severe root pains and great increase of paralysis come on together, and 
suggest pressure by displaced bone ; (2) when an abscess forms ; (3) when 
paralysis persists long after the bone disease is cured, or when in an adult 
there is no improvement after 6 months’ rest ; (4) when life is endangered 
by respiratory paralysis. 

Vertebral tumours . — In slowly growing primary growths of the vertebrae 
Jaminectomy is indicated to relieve pressure, or to prevent pain by cutting 
sensory roots or dividing the autero-latcral columns of the cord. The opera- 
tion is merely palliative, but is often followed by considerable temporary 
recovery. 

Meningeal tumours. —If the symptoms suggest an intraspinal tumour, 
and a segmental diagnosis has been made, an exploratory laminectomy 
should be done in the hope of finding a removable tumour. 

2. COMPRESSION OF RAPID ONSET 

iStiology. — The commonest causes of rapid compression are fracture or 
dislocation of the spine. 

Dislocations occur most often between the atlas and axis, or between the 
fifth and sixth cervical vertebree. They are sometimes incomplete, and thus 
may cause compression of slow onset. More often they are complete, and 
the cord is compressed between the laminae of the dislocated vertebra, which 
is displaced forwards, and the body of the underlying vertebra. Fractures 
are commonest in the lower dorsal and upper lumbar regions, and follow 
most often a fall from a height on to the feet or buttocks. They also occur 
apparently spontaneously in spinal caries and in vertebral tumours. A blow 
on the back may fracture the vertebral arches, and cause compression of the 
cord. The degree of damage to the cord varies greatly. 
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Symptoms. — Sudden severe compression produces a complete interruption 
of conduction through the damaged segments ; that is, a physiological tran- 
section of tlic cord. There is total flaccid paralysis, total sensory loss, abolition 
of tendon reflexes, and retention of urine. For a few days there may be no 
plantar response, but a Babinski response then makes its appearance. Bed- 
sores often develop with great rapidity, and many patients succumb within [ 
a few weeks. But in those that survive, retention of urine gives place tol 
overflow incontinence, the tendon jerks may return, and the condition de-\ 
scribed above (p. 1718) as “ paraplegia-in-flexion ” may ensue. In this case, 
any stimulus applied below the level of the lesion produces violent flexion 
spasms in the legs, contraction of the abdominal wall, and the expulsion from 
the bladder of some — but not of all — ^its contents. Head and Riddoch have 
applied the term “ mass reflex ” to this phenomena. 

Dislocations between the fifth and sixth cervical vertebrse may produce 
severe damage to the cord as described above, with the addition that the 
arms are paralysed also, the sympathetic pathways in the cord are interrupted, 
and there is narrowing of the palpebral fissures, and sometimes priapism. 
Less well-recognized are the various clinical pictures of minor injury to the 
cord as the result of vertebral injury. These include slight weakness, with 
ensuing wasting of the hands and forearms, slight spastic paresis of J;he legs, 
with the corresponding changes in the reflexes, narrowing of one or both 
palpebral fissures, and inversion of the radial reflex on one or both sides. 
There may be no sensory loss after the first two or three weeks. The slow 
progress of the wasting in the arms for some time after the injury may lead 
to a diagnosis of amyotrophic lateral sclerosis, but care in examination and 
history-taking should prevent this error. 

Prognosis. — The prognosis is always extremely grave in severe cases, 
death resulting in high cervical lesions from paralysis of all the muscles of 
respiration, in lesions at lower levels from sepsis following bedsores, or from 
iofection of the urinary tract. 

Treatment. — ^When the signs are those of complete division of the cord, 
treatment by operation is directly contra-indicated. If some voluntary 
power is retained, or if sensory loss is not absolute, operation may be con- 
sidered, especially if the compression is caused by fracture of the vertebral 
arches. The cord should be exposed in every case where the level of the 
fracture points to injury of the cauda equina. These roots being peripheral 
nerves have a chance of regenerating, and this may be enhanced by freeing 
them from compression by displaced fragments of bone. With skilled 
nursing, patients with complete division of the cord may survive and live 
for many years. 

General Manage]\jent of Paraplegia. — In all cases of severe paraplegia 
from spinal cord lesion where sensory and sphincter functions are also 
impaired or lost, whatever the nature of the lesion, there are certain general 
principles of treatment. The patient should be nursed on a fracture bed 
with an air, water, or rubber mattress. The back should be attended to 
four hourly, first washed with soap and water, then carefully dried, rubbed 
with surgical spirit or eau-de-Cologne, and powdered. These measures 
harden the skin and make it less likely to break down under the constant 
pressure of the body weight. The patient’s position should be changed from 
time to time to prevent the development of sacral bedsore. As far as possible 
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care should be taken to prevent the skin from becoming wet and sodden 
when there is incontinence of urine, and the toilet of the anus after dehecatiou 
should be careful and thorough. There are various remedies for the sacral 
or trochanter bedsore when it develops. Separation may be hastened by 
wet dressings of eusol, sometimes by fomentations— though tlic latter 
should be used with caution. The ulcer is packed with eusol gauze, or with 
an ointment of zinc oxide and castor oil. When it is clean and healing begins, 
it may sometimes be hastened by dressings of gauze soaked in red lotion. 
The heels should also bo carefully watched for the appearance of the 
haemorrhagic blisters which herald the development of a sore. Rings for 
the heels may avert them, and air rings for the sacrum may also be needed. 


SYRINGOMYELIA 

Synonym. — Slatus Dysraphicus. 

Definition.-— Syringomyelia is a very chronic and irregularly progressive 
disease of th(i spinal cord and brain stem, dependent upon a peculiar lesion 
of tlie grey matter, glial increase and the formation ot‘ irregular cavities 
being the most conspicuous features of this lesion. Clinically, the malady is 
characterised by a deep loss of sensibility to pain and to temperature, other 
forms of sensibility remaining relatively unaltered, and by muscular atrophy 
and weakness of varying distribution in the upper extreunitiea, and further 
by spastic weakness of the lower extremities, owing to involvement of the 
pyramidal tracts at the level of the lesion. 

^Etiology. — Both sexes may be affected, and males are more prone to 
suffer than females. Heredity plays no part in its causation. Age is most 
important, in that this disease appears either to be congenitally installed, 
or to commence during the period of growth. It has been diagnosed with 
accuracy as early as the sixth year of childhood, and rarely if ever do the 
symptoms commence later than the age of 30 years. 

Pathology. — The primary lesions of syringomyelia are always found in 
that region of the spinal cord which was originally occupied by the central 
canal, or in close connection with the ventricular system of the brain stem ; 
and it is certain, therefore, that syringomyelia is referable to a pathological 
process affecting the central canal and its surrounding glia, and that this 
pathological process, in many cases at least, is installed before the completion 
of the development of the central canal of the nervous system. Two essential 
lesions and four other commonly occurring lesions make up the morbid 
process of this disease : 

Esse^itial lesions. — (1) Cavitation of the posterior part of the grey matter ; 
(2) gliosis, with liquefactive degeneration of the abundant glia,- other lesions 
commonly hut not invariably present ; (3) degeneration of lower motor and 
vasomotor neurones ; (4) degeneration of lower sensory neurones ; (5) dis- 
tension of cavities producing pressure effects ; (6) secondary ascending and 
descending degenerations. 

The seat of commencement of the disease is invariably in the dorsal grey 
matter of the lower half of the brain stem and upper half of the spinal cord, 
and most commonly of all, in the lower three cervical and upper three dorsal 
segments. The cavitation occurs primarily always in that part of the grey 
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matter which held the original central canal, namely, the region of the 
posterior commissure, posterior median septum and posterior horns. 

Degeneration of the lower motor neurones occurs in at least half the cases. 
Tt is most marked in the cervical and upper dorsal regions of the cord, and 
may be very local or extensive, li, is commonly explained as caused by 
the extension of the gliosis and cavitation into the anterior horns of the grejy 
matter, and by the distension of the cavities exerting pressure upon tliem-i 
regions, and causing atrophy of the cells. To the pressure exerted by such 
distended cavities are also attributed the ascending and descending dcgenera\ 
tions which are commonly found in the pyramidal tracts below the level or 
the lesion, and in the posterior columns above. 

Tumour formation is not uncommon in cases of syringomyelia. Massive 
growth may be found in the pons and in the spinal cord. 

Symptoms . — Disturbances of sensibility . — By far the most constant and 
characteristic feature of syringomyelia is a sensory loss of a peculiar Icind 
which was named by Charcot “ the dissociated sensory loss,^' This is a 
loss of sensibility to painful impressions and to thermal stimuli, while sensi- 
bility to touch, to vibration, to position, to passive movement and to the 
appreciation of location upon the skin, remain relatively or entirely intact. 
In other words, those forms of sensibility wliich travel by a path crossing 
in the commissures of the spinal cord are lost, because the lesion of syringo- 
myelia destroys especially the region of the commissures, while these forms 
of sensibility whicli travel by paths which are uncrossed in the spinal cord 
and do not traverse the region especially affected by syringomyelia, but are 
conducted by the posterior columns, are not affected. Further, the lateral 
region of the dorsal reticular formation of the medulla, mesial to the restiform 
body and ascending root of the fifth nerve, and a little ventral to these struc- 
tures, is especially prone to the lesion of syringomyelia, and it is this region 
which contains the whole path for pain and temperature sensibility from the 
opposite half of the body, and a lesion in this sitnation will produce homian- 
algesia and hemithermanaestliesia, while the paths for other forms of sensi- 
bility, situated mesially on either side of the rapli6 of the medulla, escape. 
Again, the lesion excavating the ventral horn in any part of the cervical 
region may extend so as to interrupt the spinothalamic tract which li(‘.s 
immediately dorso-lateral to the ventral horn, and so cause loss of pain and 
temperature sense on the opposite side everywhere below the level of the 
lesion. 

The destruction of the commissures in the lower cervical and upper dorsal 
regions produces the dissociated seiisory loss symmetrically over the thorax, 
upper extremities, neck and face, the distribution varying with the extent of 
the lesion. The sensory loss over the face is explained in that the sensory 
root of the trigeminal nerve has its ending in the upper three segments of the 
cervical spinal coi d, and the pain and temperature sensibility of the face is 
interfered with if the posterior grey commissure in the region of these segments 
is damaged. Only rarely does the symmetrical sensory loss extend below the 
thorax, for the reason that the spinal lesion docs not often extend below the 
mid-dorsal region. The sensory loss will vary in depth, extent and symmetry 
of distribution according to the completeness, extent and symmetry of the 
lesion. Thus, in early and slight cases, the sensory disturbance may not 
amount to more than a relative loss of pain and temperature confined to the 
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hands and ulnar borders of the forearms, while in an advanced case there is 
usually complete inability to appreciate painful and thermal stimuli over an 
area which would be covered by a sleeved jacket, and this area often extends 
over the neck and the face. Combinations of the “ sleeved jacket ** sensory 
loss with hemianalgesia and hemithermanfiesthesia often occur in cases where 
both the spinal lesion and the medullary lesion are present. The dissociated 
sensory loss makes its advent insidiously, and is often unnoticed by the 
patient and discovered for the first time on medical examination. Or it may 
appeal to the patient, who on bathing finds that he appreciates heat and 
cold upon some parts of the skin and not on others. Not infrequently he 
finds that he injures himself or burns himself without noticing it at the time. 

Subjective sensibility is not often affected, and for the most syringo- 
myelia may be described as a painless disease ; but there are very notable 
exceptions. Sensations of heat and cold, dull fixed pains, lasting neuralgic 
pains, and lightning pains in no way differing from those of tabes, may 
occur. These pains are confined to the regions which are the seat of the other 
symptoms. Especially important in this connection are those cases in 
which the distension of the cervical spinal cord is so great as to cause that 
structure to press upon the bones of the spinal canal. Here constant and 
often intolerable aching pain in the neck, upper extremities and thorax may 
result, with rigidity of the neck, and this may render life so insupportable as 
to necessitate surgical interference for the relief of the pressure. 

Muscular atrophy . — This common clinical feature of S5rriDgomyelia is 
met with in considerably more than half the cases. As may be gathered 
from the nature of the lesions, though usually bilateral, it is often not sym- 
metrical, and may be entirely confined to one side. The intrinsic muscles 
of the hands and the muscles of the ulnar side of the forearms are first and 
most affected in the ordinary run of cases. The atrophy is often here con- 
fined, but it may extend up the arm ; but it is unusual for the whole upper 
limb to be affected. Sometimes the shoulder muscles are first affected, and 
again the scapulo-thoracic and humero-thoracic muscles may be early in- 
volved. The upper intercostals, and that section of the muscles which 
supports the spine, supplied from the upper six dorsal segments suffer, but the 
scalenes seem generally to escape. The muscular atrophy is strictly limited, 
and is apt to become complete in the muscles affected. The lesions of the 
medulla may involve the motor nuclei of the cranial nerves. Atrophic 
paralysis of the muscles supplied by the vago-accessory nerve is far from 
uncommon, and the discovery of this paralysis in a young subject should 
always arouse suspicions of the presence of syringomyelia. The paralysis 
is unilateral and involves palate, pharynx and all the muscles of the larynx 
upon the affected side. Similarly but in much rarer cases, atrophic paralysis 
of the face, of the trigeminal muscles, of the sternomastoid and trapezius or 
of the hypoglossal muscles may occur from a unilateral involvement of the 
corresponding motor nuclei. Fibrillation in the affected muscles is said by 
most writers to be of common occurrence. It has been conspicuous by its 
absence in most of the large number of cases which have come under our 
observation. One would expect it to be confined in syringomyelia to such 
times as the muscular atrophy is progressing. 

Contractures resulting from the muscular atrophy are commonly seen in 
the hands, and the deformity resulting tends towards the “ griffin’s paw ” 
55 
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type, but hardly reaches the degree seen in ulnar nerve paralysis, and is 
often much modified by trophic and vasomotor changes, and by the results 
of injuries and whitlows. 

The lower extremities escape so far as atrophy of muscles is concerned. 
Spinal curvature is present in many cases. It consists essentially in a kyphosis 
or kypho-scoliosis of the upper dorsal region, with a compensatory lorddsis 
and lateral curve in the lumbar region. The upper convexity is to the left 
from the major use of the right hand. It is dependent upon paralysis of ^he 
trunk muscles, from involvement of the anterior horns in the upper dorsal 
region, and, in addition, dystrophic changes in the bones may be factors in 
its production. It is more marked the earlier it commences during the perio^ 
of growth, and where heavy manual occupation has been followed. 

Trophic and vasomotor disturbances . — Thickening of the bones or a condi- 
tion of osteoporosis and brittleness may be met with. More often Charcot’s 
arthropathy occurs. It differs in no way from the similar condition in tabes 
dorsalis, and is confined to the joints of the analgesic region, and affects the 
joints of the lower extremity only when there is a hemianalgesia from a lesion 
of the spinothalamic tract either in the cord or in the medulla. In syringo- 
myelia Charcot’s joints are seen chiefly in workmen who are engaged in 
occupations which constantly expose the analgesic joints to jarring and 
bruising. 

The most characteristic of the trophic changes consists in thickening of the 
subcutaneous tissue and of the skin itself, which is seen in the hands. The 
fingers become thick and swollen and lose their natural outline, the tips 
become blunted, and the knuckle-folds thick and coarse, and some vaso- 
motor paralysis renders them unduly red, or even blue. They have been 
termed “ sausage-like ” fingers, and often stand out in contrast to the wasting 
of the intrinsic muscles of the hand. A similar condition affecting the whole 
hand is common, and was termed by Charcot the “ fleshy hand ” or “ main 
succulente.” The analgesic condition of the hands and the thermanaesthesia 
present expose them unduly to injuries and, since these injuries are likely 
to be unnoticed or disregarded, septic infection arises easily, and the results 
of injuries, burns and whitlows are frequently seen, giving rise to further 
deformity from scars, loss of the terminal phalanges, from whitlows and con- 
tractures, and from sepsis extending to the tendons. 

The lower extremities usually present a slight spasticity, with the signs of 
involvement of the crossed pyramidal tracts. This does not often produce 
much disability in the use of the lower limbs. In cases, however, where the 
lesions involve the lateral regions of the cord, either by direct extension or by 
the pressure of distended cavities, severe spastic paraplegia may result. 
And again, in very rare cases, such pressure may lead to total evascularisa- 
tion and total transverse lesion of the spinal cord with the appearance of a 
complete flaccid paraplegia with incontinence, total sensory loss and absent 
deep reflexes. 

Sphincter trouble is usually absent, or slight and occasional ; but in cases 
where paraplegia is severe any degree may occur. 

The skin reflexes of the trunk are diminished or absent, and the plantar 
reflexes are of the extensor type, according to the degree of pyramidal involve- 
ment. Some degree of pes cavus is often present. The knee-jerks and ankle- 
jerks are increased, and foot-clonus, etc., is present. 
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Considering that the efferent neurones of the cervical sympathetic system 
have their origin in the brain stem, and their exit from the spinal cord in the 
lower cervical and upper dorsal segments, thus traversing the whole of the 
region usually affected by the lesion of syringomyelia, the frequency with 
which paralysis of the cervical sympathetic occurs is easily understood. It 
may be complete or incomplete, unilateral or bilateral, and is recognised by 
smallness of the pupil, narrowing of the palpebral aperture (sympathetic 
ptosis), and a peculiar flatness of expression on the side of the face affected, 
with decrease or loss of sweating. These signs are much more obvious when 
unilateral than when bilateral, for, in the absence of the contrast which a 
normal side of the face gives, they are often overlooked when bilateral. 

Ophthalmoplegia is very rare, but it may occur, since the syringomyelia 
lesion may be found as high as the region of the third nucleus. Nystagmus 
is an almost constant feature of syringomyelia, as it is also of most lesions of 
the cervical spinal cord. 

Morvan’s Disease. — This variety of syringomyelia is so peculiar in its 
clinical aspect as to need especial description. In addition to the lesion of 
the spinal cord characteristic of syringomyelia, there are intense changes in 
the periphery of the nerve trunks of the limbs. Instead of the usual loss of 
pain and temperature sensibility, distributed in jacket form upon the upper 
limbs and trunk, there is absolute loss of all forms of sensibility in the hands, 
wrist high, and in many cases also in the feet, ankle high. Progressive 
atrophy of the intrinsic muscles of the hands and feet occurs. Severe vaso- 
motor paralysis brings about permanent cyanosis of the hands and feet, 
with much thickening of the skin and subcutaneous tissues, to which are added 
the effects of injury and septic processes in insentient regions, in the form of 
whitlows, necrosis and loss of digits. Another peculiarity of this malady 
is that the extremities are exceedingly painful in the early stages and until 
the sensory loss becomes deep. Morvan’s disease resembles Raynaud’s 
disease in the cyanosis and tendency to necrosis of the fingers and toes, but 
it is easily distinguished by the complete absence of intermitting vascular 
spasm and by the peculiar loss of sensibility. Ansesthetic leprosy may be 
distinguished from Morvan’s disease by the characteristic skin lesions in 
other parts of the body, by the palpable thickening of the nerve trunks, and 
by the less definitely limited areas of sensory loss. Every transition between 
typical syringomyelia and Morvan’s disease has been described. 

Course and Duration. — The malady, commencing insidiously, progresses 
very slowly, and often ceases to progress for periods which may amount to 
many years. The tendency to the destruction of life is not great ; but when 
rapid extension of the physical signs, and especially of paralysis and muscular 
atrophy of the upper extremities and respiratory muscles, occurs, the end is 
likely to come quickly. Signs of great distension of the cavities, such as pain 
and rigidity of the neck, and also severe and increasing paraplegia, with sensory 
loss of aU forms of sensibility below the level of the lesion, point to a rapidly 
fatal termination. 

It is not unusual to meet with well-marked cases in which the signs 
develop and increase during late childhood and early adult life, and then 
remain more or less in a stationary condition, allowing an occupation to be 
followed until well after middle life has been reached ; but with the advent 
of the degenerative period of life, from the age of 4:5 years onwards, there is 
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always a slow increase of the disability which puts an end to useful capacity. 
Many of the cases become incapacitated in early life, after which the disease 
becomes arrested, and the patients live on for many years, sometimes in a 
bedridden condition. Few reach the age of 60 years. Rapid extension of 
the physical signs leads to death from involvement of respiratory muscles. 
Otherwise the patients succumb to intercurrent disease. Sudden and un- 
expected death sometimes occurs, and it is especially to be remembered thjat 
this is likely to occur after the administration of ansesthetics, and as a resitlt 
of surgical procedures. \ 

Diagnosis. — Syringomyelia has to be differentiated, in its early stage^ 
from those diseases which cause slowly progressive muscular atrophy in the 
upper extremities, and, in its later stages, from other lesions of the central 
region of the spinal cord. Those cases in which the lesions are chiefly in the 
ponto-medullary region must be distinguished from other slowly oncoming 
lesions of the brain stem. 

The age of onset, during the later years of childhood and the earlier years 
of adult life, is important, and during this period slowly developing paralysis, 
with or without muscular atrophy and with sensory loss, should always 
suggest the possibility of syringomyelia. Other causes, which may produce 
this symptom group, and which may be confused with syringomyelia, are 
local lesions of the peripheral nerves, local lesions of the brachial plexus, and, 
especially, the lesion produced by the presence of cervical ribs, rt)ot lesions, 
lesions of the central grey matter of the spinal cord, especially central tumours 
of the spinal cord, hsematomyelia, and lastly certain general diseases of 
the nervous system, progressive muscular atrophy, peroneal atrophy and 
myotonia atrophica. That the sensory changes of syringomyelia of 
peculiar nature are usually the first signs of that disease is important ; 
but unfortunately is not without many exceptions, both as to the nature 
of the sensory changes and as to their time of appearance. 

Local lesions of the peripheral nerves produce signs which are confined 
to the distribution of the nerve involved ; the sensory loss is to all forms of 
sensibility, and the condition is commonly unilateral. In syringomyelia, 
however, the lesion in the early stages may be confined to one side of the 
cord, and to one posterior horn so far as the production of sensory loss is 
concerned, and the muscular atrophy may be so narrowly confined to the 
distribution of the ulnar nerve as to cause close resemblance between the 
two conditions. Any sensory loss over the trunk, or signs outside the dis- 
tribution of the peripheral nerve, will, if present, clearly divide the two 
conditions. 

Cervical ribs may produce slowly progressive atrophy of muscles, pains 
and sensory loss, very difficult to distinguish from those resulting from 
syringomyelia. The diagnosis in these cases is beset with peculiar diffi- 
culties, for so frequently do cervical ribs produce no nervous symptoms at 
all that their presence, when demonstrated, does not argue that they are 
the cause of the symptoms. Again, cervical ribs are among the commonest 
of the developmental peculiarities which are so frequently seen in the subjects 
of syringomyelia. Slow muscular atrophy and slowly oncoming sensory loss 
and perhaps pain characterise both syringomyelia and cervical rib paralysis, 
and the distribution may be unilateral or bilateral in either condition ; but 
it is only when the signs and symptoms arc strictly confined to the upper 
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extremities and neck that difficulty arises. The slightest definite physical 
sign outside of this region at once turns the diagnosis in favour of syringo- 
myelia, and of these signs cervical sympathetic paralysis, sensory loss on the 
trunk, and alteration of the abdominal and plantar reflexes are most important. 
A very careful search must be made for any such signs, and the patient 
observed over a considerable time before a certain diagnosis is made. 

Lesions of the nerve roots, cither from inflammatory conditions, bone 
disease, pachymeningitis or neoplasms give rise to more severe pain than does 
syringomyelia, and the development of the symptoms is much more rapid. 
Lesions of the central grey matter of the spinal cord may produce a symptom 
complex, closely resembling that of syringomyelia. Central tumours of the 
spinal cord, when of slow growth, are hardly distinguishable, inasmuch as the 
lesion of syringomyelia is in reality a central tumour of the cord. The 
majority of central tumours, however, are of more rapid development, and 
speedily produce severe paraplegia. The presence of Froin’s syndrome 
(hyperalbumin osis in the cerebro-spinal fluid) is much in favour of tumour. 

Progressive muscular atrophy in its early stages may cause difficulty in 
diagnosis, since the muscular atrophy in syringomyelia may in rare cases 
precede the appearance of any sensory loss or may be well marked when the 
sensory loss is slight. In this connection widely distributed fibrillation is of 
great importance in indicating a diagnosis of progressive muscular atrophy, 
particularly if it be seen in muscles not conspicuously wasted. In peroneal 
atrophy the atrophy of the intrinsic hand muscles is always preceded by a 
more extensive atrophy of the muscles below the knee, which are never 
atrophied in syringomyelia. 

Syringomyelia of the brain stem may be distinguished from other lesions 
of this region by its insidious onset and the special tendency to the involve- 
ment of the lateral region of the medulla containing the vago-accessory 
nucleus and the central pain and temperature path, so giving rise to a uni- 
lateral paralysis of palate, pharynx and larynx with hemianalgesia and 
hemithermansesthesia on the opposite half of the body. Often some signs 
of cervical syringomyelia coexist ; but the medullary lesion may exist alone, 
and it cannot be too prominently borne in mind that any very slowly pro- 
gressive lesion of the brain stem of insidious onset may be of the nature 
of syringomyelia. 

Prognosis. — Recovery never occurs ; but arrest of the disease for long 
periods is frequent. Those disabilities, which are the result of pressure or 
distension, may abate spontaneously or as the result of treatnient, 
and in arrested cases training may bring about lessening of the disability. 
Increasing symptoms, especially if the increase be rapid, are always a cause 
for anxiety, and increasing involvement of the respiratory muscles is the 
gravest of events. 

Treatment. — Some authorities believe that mercury and iodide of 
potassium have a definite effect in benefiting the disease when the symptoms 
are progressing. Application of deep X-rays to the cervical and upper 
dorsal regions of the spinal cord has been followed by arrest of the progress 
of the disease and, rarely, improvement of symptoms. Pains are to be 
relieved with the common analgesics. Massage, exercises and training are 
all likely to make some improvement in the disability in arrested cases. 
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H^MATOMYELIA 

etiology and Pathology. — ^Hsematomyelia, or haemorrhage into the 
spinal cord, has in the past figured in neurological literature to a much 
greater extent than its frequency warrants. It has been commonly supposed, 
for example, to be an almost invariable consequence of serious local injuries 
of the cord, whereas in fact in these circumstances haemorrhage plays a 
very minor role. G. Jefferson has in fact expressed the view that it is doubtful 
whether such a state as haematomyelia actually exists. It is true that small 
punctate haemorrhages may be seen in the damaged areas, but as Holmes, 
from his study of the spinal injuries of warfare, has pointed out, the essential 
lesion in these circumstances is oedema, followed by degenerative changes 
in the cells of the grey matter, and in severe cases by central necrosis. Large 
central haemorrhages are not found. Similarly, certain inflammatory affec- 
tions of the cord, such for example as acute poliomyelitis, may show minute 
haemorrhages, but here again nothing occurs to which the term haemato- 
myelia can reasonably be applied. In short, haematomyelia is an exceedingly 
rare form of spinal cord lesion. 

A recent study by C. Richardson made on material at the National 
Hospital, Queen Square, has lent a necessary sense of proportion to bur 
views on this matter. By the term haematomyelia is now usually meant 
a large central haemorrhage, with a tendency to spread longitudinally over 
several segments. The central region of the cord and the dorsal horns are 
the situations in which this haemorrhage is commonly observed in the rare 
instances in which it is to be foimd. If we agree that traumatic haemato- 
myelia is an extremely rare condition, we are left with what has been called 
“ spontaneous haematomyelia ” and with secondary haematomyelia. 

Spontaneous Haematomyelia. — This rare condition appears to arise 
only when there is some abnormality of the spinal vessels. Such abnor- 
malities are angioma and other malformations, and — excessively rarely — 
syphilitic and arterio-sclerotic disease of spinal arteries ; in other words, 
the so-called spontaneous hasmatomyelia is really secondary haematomyelia. 

Symptoms , — ^From what has been said it is apparent that the clinical 
picture usually given of haematomyelia is that of local trauma of the cord, 
and since such local crushing is commonly associated with fracture, fracture- 
dislocation, or transient dislocation of the cervical spine between the fifth 
and sixth vertebras, this picture is that of a quadriplegia of sudden onset 
with slow recovery of variable degree. True haematomyelia may indeed 
occur in the cervical region of the cord, when it is apt to prove fatal. Richard- 
son’s analysis indicates th^t the characteristic clinical picture is that of a 
sudden paraplegia, accompanied by pain and sensory changes, subjective 
and objective. It appears that all forms of sensation are lost at first. 

In the non-fatal cases a variable degree of recovery is possible. In a 
few reported cases, it appears that a syringomyelic type of dissociation of 
sensation may ensue. 

Diagnosis. — The diagnosis of primary heematomyelia rests upon the 
sudden onset, the rapid development of synmtoms which soon come to a 
standstill, and the physical signs of a central lesion of the spinal cord. The 
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distinction has to be made from acute myelitis. Acute myelitis, though 
rapid in onset, does not show the sudden development of symptoms seen 
in haematomyelia. Prodromata often precede the onset. 

Treatment. — The general treatment is that of any severe spinal cord 
lesion with paraplegia. When there is evidence that a syphilitic lesion of 
the spinal arteries is in question, the treatment is that of spinal syphilis. 
Angioma and other malformations of the spinal vessels are not amenable to 
surgical intervention. 


MYELOMALACIA 

Synonym. — Softening of the Spinal Cord. 

The term “ myelomalacia,*’ which implies softening of the Spinal Cord, has 
been applied by some authors to those conditions of local destruction of the 
spinal cord consequent upon the cessation of blood supply, and especially 
upon thrombosis of its blood vessels, as apart from the extensive local 
destructions which may result from inflammatory conditions. Such a 
distinction does not rest upon any logical, pathological or clinical basis, for 
thrombosis and ischaemia make up a part of the pathological process of all 
traumatic, inflammatory and pressure lesions of the 8j)inal cord, and may 
occur as terminal events in certain diseases of the spinal cord where vascular 
lesions are otherwise conspicuous by their absence. Therefore, since soften- 
ing of the spinal cord may be the result of widely different pathological 
processes, and since it does not constitute a definite clinical entity, it will 
suffice here to refer to those maladies in which it is chiefly observed. 

Teaumatic Conditions. — As a result of high explosives bursting in the 
neighbourhood of the spinal column, even without signs of external injury 
or signs of damage to the bones, the spinal cord may be found to be completely 
difl9.uent over several segments. The same result may be met with from the 
passage of a high velocity bullet through the spinal canal, whether the spinal 
cord be touched by the bullet or not ; and again, the same condition occurs 
from the vibration of an impact when a missile hits and lodges in the sur- 
rounding bone, without directly involving the spinal canal or cord. A 
slighter degree of the same condition may be seen in fracture dislocation. 
When, as the result of injury to the spinal column, the spinal cord is torn 
across, the distal segment may soften completely. 

Peessure Lesions. — Pressure upon the spinal cord abrogates function 
chiefly by producing ischaemia and, if the pressure be prolonged or severe, 
necrotic softening occurs, and the more readily, if there be strangling of the 
segmental vessels which supply the cord and accompany each nerve root. 

Inflammatory Conditions. — ^In acute spreading myelitis, in which the 
spinal cord is infected with micro-organisms secondarily to a general blood 
infection, as may occur in small-pox, gonorrhoea, dysentery, etc., the cord 
softens and may become diffluent. In acute transverse myelitis, softening 
depends upon the severity of the initial oedema and its duration, the degree of 
obliterative arteritis, and the consequent thrombosis that may occur. It 
may be largely avoided by the energetic and early application of anti- 
syphilitic treatment. 

Senile Paraplegia. — This condition, which is not very rare, and in which 
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spasticity of the lower extreiniticB with weakness comes on gradually in 
later life, and does not, as a rule, reach a severe degree, has been attributed to 
ischiemia and even to softening of the spinal cord from arterial disease and 
the failing circulation of old age, by Moxon, who first described it. The 
pathology of these cases seems by no means certain, and there are few records 
of the anatomy. It seems certain that no appreciable softening can occur, 
on account of the slightness of the paraplegia and the absence of any sensory 
loss. Gowers doubted whether they were spinal in origin at all, and attributed 
some to the occurrence of cortical changes in the brain, while others he placed 
in the category of paralysis agitans. From the occurrence of definite mental 
failure in some of the cases, a cerebral site for the lesion is likely. Dr. Green- 
field has recently examined for us a very typical case and found no changes 
in the spinal cord, but extensive degeneration of the pyramidal cells of the 
motor cortex. 


SUBACUTE COMBINED DEGENERATION 

Synonym. — The Anaemic Spinal Disease. 

Definition. — Subacute combined degeneration is a disease most common 
in the second half of adult life, of which the onset is usually insidious and the 
course progressive. The lesions in the nervous system consist of a primary 
demyelination, commencing in the centre of the white columns and affecting 
the long fibres first and most, and the short intersegmental fibres which 
lie close to the grey matter last and least. Neuroglial condensation follows 
very slowly upon the demyelination. The posterior and lateral columns 
of the spinal cord are early affected, and it is to the affection of both these 
columns that the term “ combined degeneration ” alludes. The clinical 
features are usually strikingly distinct, in that subjective sensations, such as 
tingling, numbness and burning, occurring usually at the periphery of the 
limbs, are early, obtrusive and persistent, and are accompanied or followed 
by the development of a paraplegia which may be of a spastic, or a flaccid 
and ataxic, or of a mixed type, according to the degree of affection of the 
lateral and of the posterior columns in each case, and the degree of involve- 
ment of the peripheral nerves. We owe to Risien Russell, Batten and Collier 
the first complete pathological and clinical account of this disease. 

In the late stages of the malady, the paraplegia tends to become complete 
and of the flaccid type, with loss of the deep reflexes. Ansemia accompanied 
by a peculiar “ buscuit-like ” discoloration of the skin is present in all cases 
at some period of the disease, with the exception of some few of the cases of 
short duration. This anaemia tends in every case, if life is prolonged, to 
develop into a pernicious anaemia which is typical, both clinically and patho- 
logically. , 

Etiology. — First met with in the third decade of life, the malady becomes 
increasingly frequent until a maximum incidence occurs in the sixth decade, 
while cases commencing in the seventh decade are not uncommon. The 
sexes are equally affected. Familial incidence in this disease, as also in 
pernicious anaemia, has been recorded by Hurst, Piney and others. 

Pathology. — The essential lesion is demyelination of the axis cylinders, 
and subsequent degeneration of the latter, in the posterior and lateral columns 
of the cord. It has also long been known that some degeneration of peri- 
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pheral nerves occurs in this disease, and recently Carmichael and Greenfield 
have confirmed that the same process of demyelination seen in the cord is 
to be found in the peripheral nerves. At first the myelin sheath swells and 
later disintegrates. This change first occurs in the lower dorsal region of the 
cord, and is first seen in the centre of both posterior columns, and soon after 
wards in the centre of either lateral column, as small areas of a darker and 
more translucent appearance than the normal white matter. It is only at 
an early stage of the disease that the anatomical picture is strictly one of 
postero-lateral degenerations, for soon after, spots of degeneration appear 
on either side of the anterior median fissure and in other parts of the antero- 
lateral columns. The degenerated areas increase in size ccutrifugally, coalesce 
with one another, reach the surface of the cord and eventually involve the 
whole of the white matter of the cord as seen in transverse section, with the 
exception of the narrow zone of short interuuncial fibres which everywhere 
clothe the grey matter. This “ annular or ferrule-likc ” degeneration in the 
lower dorsal region is highly characteristic, and occurs in no other disease. 

From its starting-point in the lower dorsal region the degeneration spreads 
upwards and downwards in the white columns of the spinal cord, and for this 
reason the term “ funicular myelitis was applied to it by Ilenncberg. This 
extension depends upon the occurrence of small isolated spots of degenera- 
tion in the posterior, lateral and antero-latcral columns, which increase in size 
and thus join the area previously degenerated. The degeneration tends to 
extend upwards indefinitely, and in severe and advanced cases has been 
found as high as the internal capsule in the pyramidal tract. 

The lesions of the white columns entail the usual secondary degenera- 
tions, both ascending and descending ; but these occur late, and are often 
much less obvious than might be expected from the severity of the local 
lesions. The destruction of the axons by the local lesions also causes a series 
of retrograde changes in the corresponding nerve-cells, and tigrolysis, vaouola- 
tion, shrinking and neurophagy may be conspicuous, especially in the cells 
of Clarke’s column and in the cells of Betz, which gave origin to the pyramidal 
fibres. Occasionally the disease is entirely confined to the posterior columns 
of the spinal cord. The muscles are conspicuously wasted in the later stages, 
and the muscle fibres show great diminution in size and poor striation. There 
is not any considerable increase of the muscle nuclei, and little or no fibrosis 
occurs. 

Blood . — In a few instances, anaemia has been absent throughout, the 
hsemoglobin content and the cytology being normal ; this has occurred o^efly 
in cases which have run an acute and fatal course in a few months. Usually 
the blood shows an ansomia of varying severity ; the hsemoglobin ranges from 
35 to 75 per cent., the lower of these figures being common ; the colour index 
is usually above the normal, and may be as high as 1-6. Macrocytosis is 
present. Anisocytosis, poikilocytosis and polychromatophiha are common. 
Normoblasts are often numerous and megaloblasts may be found in numbers. 
A relative lymphocytosis is almost always present, and may reach as much as 
66 per cent. This change occurs early, and is helpful in the confirmation of 
the diagnosis of the nervous disease. 

A careful investigation of the blood-changes at various stages of the disease 
and of the post-mortem findings in a large series of cases has proved beyond 
any possible doubt that the blood-changes in every case are identical with 
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those met with in the various stages of pernicious anaemia, and that a typical 
post-mortem picture of pernicious anaemia occurs frequently in subacute 
combined degeneration. The cerebro-spinal fluid presents no abnormalities 
either as regards albumin, sugar or cells. 

The early writers believed that the anaemia was the essential part of the 
disease, and that the degenerations in the nervous system were the result of 
vascular changes consequent upon the anaemia. This view is negatived by 
the facts that some cases progress to a fatal issue without any evidence of 
anaemia, and that in others the nervous manifestations may become severe 
long before any anaemia is evident ; and, most importantly, no case has been 
recorded in the literature, nor has one occurred in the very large series 
examined by the writers, in which the nervous manifestations developed in a 
patient already under observation for anaemia. 

The experimental evidence and the clinical and pathological features of 
the disease suggest, therefore, that the anaemia and cachexia and the degenera- 
tion of the nervous system are not dependent the one upon the other, but that 
they are the concomitant but not necessarily synchronous results of one and 
the same cause, which is deprivation from a product of gastric digestion in 
the presence of hydrochloric acid which is subsequently stored in the liver, 
and which is essential to the normal formation of the erythrocytes. Hurst 
and others have shown that achlorhydria is present in nearly all the casfes. 

Symptoms. — In a large majority of instances the symptoms appear in- 
sidiously and without any exciting cause. Sometimes the onset is more rapid, 
and may be preceded by severe gastro-intestinal symptoms such as vomiting, 
diarrhoea, jaundice, malaise and pyrexia. In a few cases the onset has been 
so rapid as to suggest the diagnosis of acute myelitis, and in one of these 
which was under our observation and pathologically verified, two attacks 
of temporary paraplegia has preceded the onset by 8 and by 4 months 
respectively. 

The cardinal signs may be summarised as follows ; peripheral subjective 
sensations, which occur early and are remarkably obtrusive, are complained 
of in the periphery of the limbs in most cases, but may occur in the perineum, 
neck and back of the head and in the tongue. Sensory loss is found, which 
commences upon the limbs with peripheral “ stocking and glove ” distribu- 
tion, and reaching on to the trunk ascends in segmental distribution. Astereo- 
gnosis occurs in the upper extremities. Paraplegia may be (a) flaccid from 
the first, with loss of deep reflexes ; (h) spastic, remaining spastic throughout 
(rare) ; (c) spastic, changing to flaccid paralysis with loss of the deep reflexes. 

first of these three clinical types is the commonest, and it provides almost 
a\\ — ^ not aifi — caaea wfiicfi roapond favourably to treatment. Both 
forms of paraple^ria arc accompanied by marked ataxia. Girdle sensations, 
ligitiung paina, fixed piins, gastric crises, exaggeration of superficial reflexes, 
are all encountered, bphmcter paralysis is late. Loss of sexual power is 
early. .There are muscular wasting and lowering of electrical excitability of 
general distribution in the paraplegia region. Aniemia, which may be absent 
throughout or may become apparent at any period in the course of the 
disease, is coMpicuous at the time of the onset of the nervous symptoms in 
about one-balf of all cases. ^ 

Peripheral subjective sensations are so constantly the earliest symptom, 
y^oomfortmg to the patient and so persistent, as to form a most dwtinctive 
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feature of the disease. These sensations are variously described, but tingling 
and numbness are the most common. Creeping sensations, smarting, burn- 
ing, icy coldness, tightness and pain are all common. They are usually felt 
first upon the tips of the fingers and toes, and subsequently spread up the 
limbs. A girdle sensation is the rule, and it is sometimes painful. 

Sensory loss first appears at the periphery, and spreads up the limbs 
like the sensory changes of a polyneuritis, waning in severity as the base of 
the limb is approached. In time it reaches the abdominal wall, but rarely 
extends as high as the thorax. Earliest to diminish, and first to disappear, 
are the postural modes of sensibility and vibration sense ; tactile sensibility 
miy also be severely affected ; but thermal and cutaneous pain sense are 
usually least affected. A marked and almost constant feature of the disease 
is the tenderness of the calf and plantar muscles to pressure. Such tender- 
ness is not usually found in association with a spinal cord lesion, and its 
presence is one of the reasons for regarding the peripheral nerve changes 
already referred to as of importance in determining the symptomatology. 

In the common, flaccid type of paraplegia, weakness and unsteadiness of 
gait are commonly preceded by the parsesthesiac and sensory changes de- 
scribed above. There is at first a ready fatigue on exertion, a dragging of 
the feet and an ataxy of gait when tired, and also aching pains in the muscles 
of the legs. Examination reveals some weakness, especially of flexion and 
dorsiflexion in the legs, the tenderness already mentioned, and diminution 
or loss of the knee-jerks, and loss of the ankle-jerks. Sooner or later an 
extensor plantar response betrays the development of lesions in the lateral 
columns of the cord ; but at first the plantar response may be of the flexor 
type, and when this is the case, the nervous clinical picture is not readily 
distinguishable from that of polyneuritis. In some cases it is doubtful if the 
distinction could be made were it not for the accompanying abnormalities in 
the blood and gastric secretions. 

In this clinical type, of course, some of the signs may be the expression 
of a posterior column lesion, and it is known that in a few cases the spinal 
cord lesion is confined to this column. In the less frequently seen spastic type^ 
the clinical picture is one of a predominating lateral column lesion in the cord. 
The case may pass through the stage of paraplcgia-in-extension to the final 
one of paraplegia-in-flexion, with extremely painful flexion spasms, loss of 
sphincter control, and the development of bedsores. In some such cases, 
the limbs may become flaccid, and the tendon- jerks disappear before con- 
tracture ensues. But whether this change from spasticity to flaccidity occur 
or not the clinical type is one which progresses ruthlessly and does not respond 
to treatment. 

Sudden exacerbations of the symptoms may occur at any time, and 
these are commonly associated with malaise, pyrexia, vomiting or other signs 
of gastro-intestinal disturbance and by an increase in the anaemia, as if there 
had been a sudden increase in the condition, which is responsible both for 
the ana)mia and for the spinal degeneration. As the disease advances, the 
paraplegia involves more and more of the trunk, progressing upwards. In 
some cases the upper extremities are affected early, and may even be the 
first regions to show signs of the disease. In the course of time the paraplegia 
becomes complete, with great wasting of the muscles and reduction of their 
faradic excitability. 
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The paraplegia does not, as a rule, reach the upper limits of the region 
supplied by the cervical enlargement of the spinal cord, and even in the most 
severe cases the condition of the upper extremities is one of partial paralysis, 
most marked in the periphery and associated with considerable wasting of 
the muscles of the hands and forearms. In addition to the muscular wasting, 
there is usually conspicuous wasting of the subcutaneous fat. In late stages 
of the disease the general bodily wasting becomes extreme. 

Dysuria generally appears “when the paraplegia becomes pronounced. It 
does not often occur in the early stages of the malady, and sometimes its 
appearance is delayed until remarkably late. When once established, it 
does not show any tendency to improve with treatment. Finally, the control 
of the, rectum and bladder becomes completely lost. 

Soft translucent oedema of the extremities and trunk is frequent, especially 
when the anaemia is severe, and is dependent upon the anjumia and upon the 
impaired innervation of the paraplegic region. 

General mental deterioration, mild delirium, drowsiness and torpor 
frequently occur at any stage of the disease, and are referable to the anaemia 
and the metabolic disturbance, and possibly also to widely spread cell changes 
in the cerebrum. General convulsions have been reported in a few 
cases. 

Dimness of vision is common when anaemia and debility arc severe. Papill- 
oedema of slight degree is sometimes met with, and doubtless in relation to the 
anaemia. Optic atrophy Las been reported in a good many cases. Small 
retinal haemorrhages are not uncommon. A minor degree of nystagmus is 
the rule, and may depend upon the involvement of the cervical spinal cord, 
all lesions of which seem to be regularly associated with nystagmus, or this 
may be attributed to affection of the cerebellum, for changes in the Purkinje 
cells of this organ have been repeatedly found. Herpes is not infrequent. 
It may occur anywhere, and has several times affected the distribution of 
the trigeminal nerve. A haemorrhagic lesion of the sensory ganglion has 
been found. 

Although anaemia is one of the most characteristic features of subacute 
combined degeneration, since it occurs in every case of long duration at some 
time or other, and since it is sufficiently striking as at once to suggest the 
diagnosis in at least two-thirds of all the patients when they first come under 
observation for nervous symptoms, yet it may be absent throughout the course 
of the disease in a rapid case, and its appearance may be delayed until several 
years after the disease of the nervous system is manifest. The anaemia 
in almost every case is identical in every respect with pernicious anaemia. 
Of those cases in which the blood picture is not typical, nearly all show 
megalocytosis, with a relative lymphocytosis and a high haemoglobin index, 
as do early cases of pernicious anaemia, and it may be said with certainty 
that the longer the patient survives, the greater the likelihood of typical 
pernicious anaemia developing. The spleen has been enlarged in many cases, 
and the marrow of the bones is typical of pernicious anaemia, as may be also 
the iron reaction in the liver and the changes in the myocardium and other 
muscles. As in pernicious anaemia, the tongue is clean, and this occurs so 
regularly that any appearance of furring of the tongue may justly be said 
to exclude the diagnosis of this disease. Fractional test meals show an 
absolute achlorhydria, or a relative achlorhydria, in the same proportions 
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as do cases of pernicious anaemia. The colour of the skin is often peculiar 
and striking, even when anaemia is not severe, and is best described as 
biscuit-coloured.” A bright malar flush upon this yellowish biscuit- 
coloured background gives a characteristic and vivid facial aspect in the 
earlier stages of many of the cases. The symptoms and signs common to 
aU anaemic states, breathlessness, headache, cardiac and venous murmurs 
and oedema, are commonly present, but haemorrhages are uncommon. 
S3mcopal attacks may occur. Irregular pyrexia is almost invariably present 
at some period in the course of the disease, and this quite apart from fever- 
producing complications, such as cystitis and bedsores. In the later stages 
progressive emaciation is constant, and if life be prolonged it becomes 
extreme. 

Diagnosis. — In the earliest stage, and before the appearance of any definite 
sign of organic spinal disease, there may be such disability as to suggest the 
diagnosis ,of functional paraplegia. When organic signs appear, it is especially 
from disseminated sclerosis, spinal tumour and tabes dorsalis that the diag- 
nosis has to be made. The preponderance of the peripheral subjective sensa- 
tions, and the presence of a florid complexion with anaemia, should always 
suggest the diagnosis. Slight spastic ataxy is the common clinical picture 
of subacute combined degeneration, of disseminated sclerosis and of spinal 
tumour. Peripheral sensations and peripheral numbness are not features of 
disseminated sclerosis, and the presence of peripheral sensory loss should 
always challenge that diagnosis, whereas diplopia, nystagmus, transient 
amblyopia and intention tremor are not early symptoms of subacute com- 
bined degeneration. Spinal tumour is especially distinguished by a sharp 
line of sensory loss, transverse to the axis of the body, which does not spread 
up from below in slow fashion. 

When subacute combined degeneration commences with flaccid ataxy 
and loss of the deep reflexes, the distinction must be made from tabes dorsalis. 
The extensor plantar reflex, which is almost always present in the former 
disease and which is rare in early tabes, the entirely different distribution of 
the sensory loss in the two diseases, the loss of power in subacute combined 
degeneration, and the results of the examination of the blood and cerebro- 
spinal fluid for syphilitic reactions and of the latter fluid for lymphocytosis, 
are important aids in the diflCerential diagnosis. 

In the well-developed stages of the disease, its recognition presents no 
great dififi-culty. Attention is quickly attracted by the conspicuous aninmia 
and biscuit-coloured skin. Following a period of slight paraplegia, often 
lengthy, the steadily increasing paralysis of the lower extremities, with per- 
haps sudden exacerbations, producing complete and lasting helplessness, the 
characteristic distribution of the sensory loss which spreads upwards towards 
the cervical region, the severe lightning pains, the irregular pyrexia, the 
anaimia and the relatively late onset of sphincter trouble serve to separate 
this disease from other forms of paraplegia. The change from the spastic 
to the flaccid type of paraplegia with loss of the deep reflexes and persistence 
of the extensor response, which occurs in some of the cases in the late stages, 
is highly characteristic. 

It is also necessary to bear in mind the strikingly close resemblance which 
the disease we are considering may bear to polyneuritis. The differentiation 
may in the early stages depend chiefly, if not wholly, upon the examination 
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of the blood and the result of a fractional test meal. But, sooner or later, 
the appearance of an extensor plantar response will indicate the presence of 
a cord lesion. On the other hand, in the spastic type, the presence of muscular 
tenderness in the legs is a strong indication in favour of subacute combined 
degeneration. 

Course and Prognosis. — The duration of the disease varies within wide 
limits, but the rapid downhill progress, ending in death within a few weeks 
or months which was formerly common, is now exceptional. Conflicting 
claims are made as to the possibility of cure, and it is probable that some 
at least of the difference of opinion depends upon a failure to appreciate that 
in the common flaccid type of the £sease some at least of the signs and 
disability may bo due to a peripheral nerve lesion and not to degeneration 
within the cord. This is certainly the clinical type which responds most 
favourably to Uver, stomach, iron and thyroid therapy ; while all but the 
very slightest cases of the spastic type — ^in which the important lesion is 
plainly in the lateral columns of the cord — ^fail to respond to the most intensive 
therapy. 

In the flaccid type, appropriate treatment — if given early enough — will 
effect considerable restoration of muscular power, of co-ordination and of 
sensation. Usually, however, paraesthesise in the legs and feet, and sometimes 
in the fingers, remain. The restoration of lost knee-jerks is rare, and^that of 
lost ankle-jerks still rarer. Vibration sense may be partially restored, and 
very occasionally an extensor plantar response may disappear. It is yet too 
early to say how enduring these improvements may be. It is clear that for 
most sufferers, the prognosis of subacute combined degeneration is far better 
now than it was formerly, but the enthusiasm that would speak of cure as 
within reach, or prevention of nervous lesions in cases of pernicious anaemia 
when treated sufficiently early, as certainly possible, has still to justify itself. 
It is not shared by the neurologist. 

Treatment. — Whatever the degree of anaemia present, intensive liver 
treatment is essential. Daily parenteral injections of the chosen preparation 
is necessary until the red cell count reaches the five million figure, or as near 
it as possible. Even this may be insufl&cient to secure improvement in the 
nervous symptoms. Indeed these require more and longer continued liver 
treatment than does the anaemia. The spastic type of case responds badly, 
but the more numerous flaccid cases may make remarkable recoveries if 
taken in hand before the malady is too advanced. Previous to the intro- 
duction of liver feeding we found that thyroid extract had a remarkable effect 
in removing the anaemia, and that it could be tolerated by patients suffering 
from subacute combined degeneration in very large doses, even as much as 
sixty grains a day. The more advanced the stage of the disease is, the less 
result may be expecte^ from any form of treatment. Any suppurative 
condition of the body should be energetically treated. Every care should be 
taken to delay the advent of bedsores and cystitis. When present, these 
are often amenable to treatment in the early stages of the disease and in less 
acute cases, but in the more acute cases and in the later stages they are inevit- 
able and the bodily vitality is too low for any reparative process to take 
place. Lightning pains and other pains are relieved by such analgesics as 
aspirin, acetanilide, amidopyrine, phenazone, etc. Reflexor spasms are 
among the most troublesome of the symptoms, since their frequent occurrence 
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denies sleep to the patient, and they are most important factors in the occur- 
rence of bedsores. The remedy which seems to have most effect in checking 
these spasms is barbitone. 


MOTOR NEURONE DISEASE 

Synonyms. — Progressive Muscular Atrophy ; Amyotrophic Lateral 
Sclerosis ; Chronic Bulbar Palsy. 

Definition. — A disease of gradual onset which may develop at any ago 
from puberty onwards, and in which the anatomical findings consist invari- 
ably, whatever be the clinical picture, of three orders — (1) a progressive 
degeneration, shrinkage and disappearance, cell by cell, of the upper motor 
neurones or cells of Betz in the ascending frontal convolution, with conse- 
quent degeneration of the corresponding fibres in the pyramidal tracts ; (2) a 
similar atrophy, cell by cell, in the lower motor neurones with corresponding 
degeneration of motor fibres in the peripheral nerves and atrophic degenera- 
tion of the muscles innervated by the affected cells ; (3) a diffuse atrophy of 
the white matter of the spinal cord, the posterior columns conspicuously 
excepted. 

A most mysterious feature of the disease is the non-correspondence between 
the anatomical findings and the symptomatology. In the first place, though 
the upper motor neurone lesion is constant, many cases run their course 
without the slightest external evidence that the pyramidal system is involved. 

The clinical picture is one of gradually oncoming weakness and disability, 
due either to atrophy of the muscles from the lower motor neurone lesion, in 
which case the paralysis is flaccid and atrophic, or to spastic paralysis of the 
muscles from the upper motor neurone lesion, in which case the paralysis is 
spastic without atrophy, or to the combined lesion of both upper and lower 
motor neurones, in which case the paralysis is both spastic and atrophic, 
and the muscular atrophy never becomes complete. Fibrillary twitchings of 
the muscles are always present, and form an important diagnostic feature. 
Any of the skeletal muscles may be affected from the ocular muscles to those 
of the feet. 

The clinical aspect varies greatly according as the incidence of the palsy 
is upon the muscles supplied by the brain stem, or upon the muscles of the 
trunk and limbs, and again, according as the atrophic element or the spastic 
element is present alone, or as both coexist in the same region or in dinerent 
regions of the body. 

The following are the usual clinical types, but it must be borne in mind 
that every transition between these types may be met with : 

(A) With incidence upon the muscles supplied from the brain stem ; 
Progressive bulbar paralysis : 1. Pure atrophic bulbar paralysis. 2. Spastic 
atrophic bulbar paralysis. 3. Pure spastic bulbar paralysis. 

(B) With incidence upon the muscles of trunk and limbs : 1. Pure 
atrophic type — (a) local and slowly progressive ; (6) general and rapidly 
progressive. 2. Spastic atrophic type ; amyotrophic lateral sclerosis — (a) 
the spasticity and atrophy are coincident in the same muscles ; (6) the 
atrophy affects the upper limb and the spasticity the lower limb, 3, Pure 
spastic type. This is more commonly seen as an early stage of amyotrophic 
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lateral sclerosis, where the spasticity of the lower extremities precedes the 
atrophy of the upper extremities by some months or years. 

(C) Mixed bulbar and spinal forms. 

etiology. — The earliest age incidence has been at 12 years, and several 
cases have been recorded which developed the disease at that age. As age 
advances the incidence of the malady becomes more frequent, until it , 
attains a maximum between the ages of 30 and fO years, after which there is j 
a slow decline. It does not commonly commence in advanced age, but one y 
ease has come under the writers’ observation which commenced at the age of \ 
77 years. Males are affected three times as frequently as females, but in the 
cases occurring before the age of 25 years, the females predominate. Heredity 
only rarely influences the disease. The question of the relation of trauma 
to ihe causation of this disease admits of no decisive answer. In any given 
case it is impossible to establish a relationship, but some observers have 
recorded examples of a close sequence of injury and onset of the disease, 
and they regard the two as in the relation of cause and effect. We know of 
no pathological process by which a peripheral injury may set up within the 
central nervous system a selective neurone degeneration. If such there be, 
it has yet to be discovered. A series of cases of injury to the cervical spine 
associated with the signs of relatively minor injury to the fourth and fifth 
segments of the cervical cord which have been recorded by Walshe airdRoss, 
raise the possibility that some cases of so-called progressive muscular atrophy 
are traumatic in origin, but are not at the outset or in their subsequent 
development genuine cases of motor neurone disease (cf. p. 1725, Section 
on Compression of Kapid Onset). Syphilis seems to be in definite causal 
relation with some of the cases. A positive Wassermann reaction, both in the 
blood and in the cerebro-spinal fluid, is found in a much larger proportion of 
the cases than give any history of syphilitic infection. Further, quite a 
number of instances of the supervention of a typical progressive muscular 
atrophy in cases of tabes has been observed and recorded at the National 
Hospital, London. It has been freely stated that progressive muscular atrophy 
of syphilitic origin differs from the non-syphilitic forms in its lack of symmetry 
and m its course ; but this certainly does not hold good for very many of 
the cases which show a positive Wassermann reaction. In a large majority 
of all cases of progessive muscular atrophy, no causal factors whatever can 
be discovered. 

Pathology. — To the naked eye, a cross-section of the spinal cord may show 
some diminution in size of the ventral horns. The essential lesion is a primary 
degeneration of the cells of the ventral horns of the spinal cord and in the 
homologous motor nuclei of the brain stem, namely, the hypoglossal, facial, 
trigeminal and oculo-motor nuclei. Coupled with the degeneration of the 
lower motor neurone, a degeneration of the upper motor neurones of the 
pyramidal system. In the ventral horn cells the degeneration is evidenced 
by a gradual shrinking in size of the cells, which lose their dendrites and 
become oval or spherical in shape. The Nissl bodies slowly disappear, and 
only in rare and rapid cases is definite chromatolysis seen. The nuclei dwindle 
and become irregular and distorted. 

The dorsal and lateral horns are almost invariably intact, but degenerative 
changes are sometimes seen in the cells of Clarke’s column. The affection of 
the motor nuclei of the brain stem in the bulbar cases is in every way similar 
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to that of the ventral horns. The degeneration of the motor nerves which 
take origin from the degenerate ventral horn cells, often proceeds pari passu 
with the degeneration of the cells. But in some cases this is conspicuously 
and very mysteriously not the case. 

The affected muscles are soft and toneless, and the muscle fibres are found 
irregularly degenerated, bundles of normal and of degenerating fibres, until 
the atrophy is complete, being found aide by side. The characteristic change 
is shrinkage of the affected fibre to a calibre much less than normal. As is 
usual in all slow tissue degenerations, fibrosis and local arterial disease accom- 
pany the atrophy of the muscle fibres. 

The pyramidal neurones (cells of Betz), which characterise the precentral 
cortex, undergo a degeneration very similar to that of the ventral horn cells, 
but with this difference, that the earliest structural changes are found in 
the moat distal part of the pyramidal fibres, and that subsequently these 
fibres die back towards their cells of origin in the cerebral cortex. The 
degeneration of the upper motor neurones never proceeds to the complete 
destruction of anything like all the pyramidal fibres. 

The pathological nature, thcretorc, of progri'Rsive muscular atrophy is a 
widely scattered degcneraticin of nervous elements not even confined to tlu* 
motor systems, though these are in the main affected, since the afferent 
spino-cerebellar tracts are constantly found degenerated, from some unknown 
cause. 

Symptoms. — The following description of the clinical features is based 
upon an analysis of 500 cases which have come under observation at the 
National Hospital, London. The onset is in most cases very gradual, but 
it may be more rapid, and severe incapacity may result in tlic course of a 
few months. In rarer cases, a severe degree of paralysis may develo]) in the 
course of a few days, and in such cases it is not uncommon to see the most 
remarkable temporary improvement. The nature of the onset, as a rule, 
indicates the course which the malady will pursue. A very slow onset is 
followed by a very Blowly-advancing disease, often iiitorrui)tecl by long 
stationary periods, whereas the more rapid the commencement, the quicker 
will be the advance and the sooner will a fatal issue occur. Accompanying 
and sometimes preceding the onset, and not infrequently consjjicuous during 
the early states of the disease, are certain sensory symptoms which, from the 
confusion in diagnosis they may cause and from the scant attention which has 
been paid them in descriptions of the malady hitherto, deserve emphasis. 
These symptoms are confined to the regions where the wasting first appears, 
and consist in a subjective feeling of stiffness and uselessness, much increased 
when the limb or the body is cold. Or there may be dull aching i)ams, 
intermittent neuralgic pains which may be severe, or a sensation of coldness 
or numbness which may be intense. Painful cramp in the muscles which are 
about to be affected is comparatively common. 

The muscular wasting, which constitutes the most characteristic feature 
of the disease, may commence in any group of the skeletal muscles whatso- 
ever. It may be first manifest in such rare situations as the facial muscles, 
intercostal muscles, muscles of the back and abdominal muscles. The 
commonest situation is in the muscles of the upper limb, where the distal 
(intrinsio muscles of the hand) or the proximal muscles (deltoids, spinati, etc.) 
axe first affected in about an equal number of cases. In the hand, the muscles 
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of the thenar eminence are the first to waste, and this is followed by atrophy 
of the hypotheoars, of the lumbricals and of the interossei with the usual 
flattening of the palm, exposure of the flexor tendons in the palm from loss of 
the bulk of the lumbricals, hollowing of the interosseal spaces and a tendency 
to the “ griffin’s paw ” attitude of the hand. The main en griff e is never so 
marked in this disease as in paralysis of the ulnar nerve, syringomyelia, etc., 
because the wasting soon affects the long flexors of the fingers, and further 
contractures of the affected muscles are not well marked in progressive 
muscular atrophy. As the wasting spreads to the muscles of the forearm, 
the flexors are usually affected before the extensors. 

When the upper arm is primarily affected the wasting is first seen most 
oftcni in the deltoids, whence it spreads upwards, involving the spinati and 
the muscles attaching arm to scapula, and arm and scapula to trunk. Among 
these muscles some tend to escape the atrophy relatively, or to be affected 
much later than others, and these are the triceps, the latissimus dorsi, the 
lower half of the pectoralis major, the levator anguli scapula) and especially 
the upper half of the trapezius, which for this reason was called “ ultimum 
moriens ” by Duchenne. In the limbs the wasting always commences in one 
limb, but soon spreads to the corresponding limb of the opposite side and 
tends ultimately to become symmetrical. The attention of the patient may 
be first drawn to his malady by the altered appearance produced by the 
atrophy, and this is more common when the commencement is in the hands, 
where the subcutaneous tissue is thin and the region constantly in view. 
Or the disability consequent upon the weakness may be noticed first, and 
this is always the case where the commencement is in the bulbar muscles, 
and usually also where the muscles of the legs, proximal muscles of the arms 
and trunk muscles are first involved. Lastly, the fibrillation may be so 
marked as first to attract notice. 

The loss of 'power y which accompanies the muscular wasting, is, as a rule, 
commensurate with the wasting, and does not become absolute until the 
atrophy is complete. To this rule, however, there are two very important 
exceptions. In the first place, when the affected muscles are both tonic 
from the upper motor neurone lesion and atrophic from the ventral horn-cell 
lesion — the tonic atrophy of Gowers — the loss of power is always much 
greater than can be accounted for by the degree of wasting present. It is a 
remarkable and entirely unexplained fact that when this tonic atrophy is 
present the muscles never completely waste, whereas in flaccid atrophy they 
waste completely, if the patient survives sufficiently long. When the disease 
commences with initial flaccid paralysis without wasting, it is usually rapid 
in its course, any temporary improvements notwithstanding. This initial 
flaccid paralysis without wasting, especially if it improves temporarily, may 
give rise to great difficulty in diagnosis, for it generally occurs in one limb only, 
and its rapid development, and in some cases a conspicuous improvement, 
may give rise to the impression of a gross organic lesion of the ventral horn or 
ventral roots, and to hopes of recovery which are falsified later. 

The disability which progressive muscular atrophy produces in the limbs 
is always much more marked when the limbs arc cold, and conversely. There 
may be an appearance of vasomotor paralysis, redness, blueness and some 
swelling of the periphery, but this seems to occur much more as the res^t 
of the continual pendent position of the hands, when the muscles, which 
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flex the elbow and which raise the shoulder, are affected, than as the result 
of any definite vasomotor palsy. In the regions where the muscular atrophy 
is apparent, the fat and subcutaneous tissues also waste slowly and pro- 
gressively, and in all but the rapidly progressive cases this wasting is 
conspicuous. 

Next in order of frequency to initial wasting in the upper extremities 
comes the incidence of the disease upon the muscles concerned in facial 
expression, articulation, mastication and deglutition, and in lesser degree 
upon the muscles of phonation ; and the disease may be confined to these 
muscles throughout the whole of its course. From the widely different 
clinical picture resulting, and from the fact that all these muscles are supplied 
from the brain stem and upper two segments of the spinal cord, this form 
of the disease has borne the name of “ progressive bulbar paralysis,'’ or 
labio-glosso-pharyngeal paralysis.” Here the wasting commences in the 
intrinsic muscles of the tongue and spreads thence to the orbicularis oris, 
to the extrinsic muoles of the tongue, pharynx and larynx, to the muscles 
of mastication and, eventually, but in less degree, to the facial muscles 
generally ; but only in rare cases are the oculo-motor muscles affected. 

The intrinsic muscles of the palate, the constrictors of the pharynx, the 
intrinsic muscles of the larynx, and the muscle of the oesophagus are little 
affected. This seems at first an anomalous and astonishing fact, considering 
how great and important are the troubles with deglutition in bulbar paralysis. 
But the anomaly disappears at once when one considers that the muscles 
which are concerned with buccal deglutition are the muscles of the tongue, 
those forming the floor of the mouth, including the mylohyoid and the 
digastric, the muscles which raise and lower the jaw, and those of the lips. 
Further, the muscles which are most important in pharyngeal deglutition 
are those which raise and lower the hyoid bone and larynx as a whole, and 
these are the stylohyoid and stylopharyngeus, the palatoglossus and palato- 
pharyngeus, the geniohyoid, thjrrohyoid, sternohyoid, sternothyroid and 
omohyoid. All these muscles are early and severely affected in bulbar 
paralysis ; and when they fail, the intrinsic muscles of the palate are unable 
to shut off the naso-pharynx, the constrictors of the pharynx are entirely 
unable to perform the act of delutition, and the intrinsic muscles of the 
larynx — though phonation is never lost — are unable, since the larynx is 
unfixed by the extrinsic muscles, to modulate the tone of the voice. The very 
active pharyngeal reflex and the well-known great difficulty in using the 
lar5mgoscope on account of spasm of the pharjmx in the subjects of this 
disease, are very good clinical evidence that the pharyngeal constrictors 
are not affected. 

The earliest physical sign of bulbar paralysis is the loss of the finer move- 
ments which are essential for correct articulation, and consequently a 
slurring dysarthria develops and increases, and the consonants become less 
and less distinct until they are inaudible. The failure of the palate to close 
upon the posterior pharyngeal wall begets a nasal element in the voice. 
Later, the patient becomes unable to interrupt his blast at any of the stop 
positions, and his utterance becomes a long, moaning, monotonous, in- 
articulate sound. His phonation remaios, but he cannot alter its pitch nor 
divide it into parts of speech, except by taking a fresh breath. The orbicu- 
laris oris is early affected, and the lips lose their firmness and become thin, 
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and as they weaken, the unopposed retractors of the angles produce a wide, 
straight mouth, both at rest and in emotional action. Whistling and pursing 
up the lips become impossible, and ultimately there is much dribbling of 
saliva, for this can neither be retained by the Ups nor swallowed. The 
tongue shows fine fibrillation, and as it wastes it loses its point, becomes 
rounded, and is protruded with difficulty. Its surface becomes dimpled and 
faceted, and in the end consists solely of the covering mucous membrane, 
the glands and the fibrous tissue, and lies motionless in the floor of the mouth, 
resembling a crinkled mushroom. The muscles of mastication all become 
affected. The bite becomes feeble and the mouth cannot be opened against 
resistance. In the late stages the jaw drops and the mouth is constantly 
open. The combined weakness of tongue and buccinators makes it very 
difficult for the patient to keep his food between his teeth in mastication, 
and often he aids his disabihty by digital pressure upon the cheeks. Nasal 
regurgitation is not uncommon. The difficulty in swallowing is greatest with 
fluids, for these require quick action, and is next greatest with lumpy solids, 
for these necessitate powerful action. It is least with food of a porridge-like 
consistency, and this should be carefully borne in mind in feeding the 
patients. 

The other muusclcs of the face are affected later and to a much less severe 
degi'ee than is the orbicularis oris. It is as if there were a physiological selec- 
tion on the part of the disease for the nervous mechanism subserving masti- 
cation and deglutition. Still in the majority of cases there are bilateral 
general facial weakness and wasting which, with the peculiar mouth and 
dropping jaw, produce a characteristic facies which can be instantly recog- 
nised. If the upper facial muscles are tested by raising the eyelid with the 
finger against resistance, invariably they will be found to be weak. Only 
in very rare cases does the atrophy extend to the oculo-motor muscles. As 
in the paralysis of the limbs, so also in bulbar paralysis, concomitant signs 
of both upper motor neurone and of lower motor neurone lesion may exist. 
When such tonic atrophy of the bulbar muscles is present, the symptoma- 
tology and clinical appearance are the same as have been above described 
for the simple atrophic form, with the exception that the jaw-jerk and the 
other muscle- jerks of the bulbar region, which are absent in the latter con- 
dition, arc brisk in the tonic-atrophic form. And, further, it must be re- 
membered that the additional element of spastic paralysis adds greatly to 
the degree of the paralysis as a whole. 

In less common cases of progressive bulbar paralysis the upper motor 
neurone lesion alone is in evidence, and the bulbar paralysis is purely spastic. 
Here the symptomatology as regards articulation, deglutition, etc., is the 
same, and the facial aspect identical with that of the simple atrophic and 
tonic-atrophic forms. The muscle- jerks are brisk. The appearance of the 
tongue, however, is quite different ; it is smooth, narrow, stiff and drawn 
into a narrow compass by the spasm of the muscles composing it. It appears 
too small for so large a mouth. There is no fibrillation, and the muscles are 
nowhere wasted. 

The muscles of the back of the neck, the splenius, complexus, etc., are 
not uncommonly the first muscles to bo affected with the wasting of pro- 
gressive muscular atrophy. There is increasing difficulty in extending the 
head, which drops forward, causing a characteristic attitude, which is associ- 
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ated with a constant overaction of the Ironialea which raiae the brows to 
clear the line of viaion when the head is dropped forward, bo giving use to 
a permanently furrowed brow. The loss of substance in the musciea of 
the back of the neck, together with the dropping forward of the head, causes 
the lower cervical and upper dorsal spines to stand out in undue 
prominence, and to give an appearance approximating to that of an angular 
cur vat tire. 

Primary aflection of the lower extremities is much less common than that 
of the upper exljemiiies, bulbar region or neck muscles. The anterior tibial 
and peroneal muscles are usually attached first, and less commonly the 
quadriceps. The clinical type is that of fiaccid atrophy in most of the cases. 
Tonic atrophy, which is so common in the upper limbs and in the bulbar 
region, is rare in the legs. Spardicity without atrophy from the upper motor 
neurone lesion alone is very common in the lower extremities. It forms a 
characl eristic part of the frequently occurring clinical type of amyotrophic 
lateral sclerosis, in which the upper extremities or bulbar region are aflected 
with atrophic paralysis, and the legs with spastic paralysis. In this common 
combination the atrophic paralysis is usually ol the Ionic and much less 
frequently of the simple flaccid type. Spasticity from the upper motor 
neurone lesion may develop in the lower extremiiies long before there are 
any signs of atro])hic paralysis elsewhere from the lower motor neurone 
lesirin, and such cases present the physical signs of a primai’y lateral sclerosis. 
Therefore, it cannot be too strongly borne in mind that any case presenting 
the feiilurea of a primary lateral sclerosis in an adult may eventna-lly prove 
to be one of progi’essive muscular atrophy. 

Wherever tlie site of commencement of progressive muscular atrophy 
may bo, it invariably spreads to other regions, sometimes slowly and with 
])eriods of arrest which may last for years, sometimes with remarkable 
rapidity. The manner of spread is usually in terms of the contiguity of the 
affected elements in the nervous system ; but it is sometimes in terms of the 
physiological association of the muscles, as is commonly seen in the bulbar 
forms of the malady. When the disease is defiuilely installed the apj»ear- 
ance of fibrillation, in any muscles otherwise unaftect ed, is a sure sign that 
atrophy will shortly commence in those muscles. 

According to the method of advance shown by the disease, cases of 
progressive niuscular atrophy fall into two groups which it is important to 
distinguish. In the first group, the atrophy spreads locally and slowly and 
remains confined to one region of the anatomy during most of the course of 
the malady. These cases are always of the simple atrophic type, and they 
usually suivive a long time. Such cases, however, tend to become general 
just before the end. In contrast with the local type of the affection is the 
group in which the manifestations, commencing locally, spread wdthin a 
comparatively short time to many parts of the anatomy, or even become 
universal. The spread may be very rapid, and the end may occur in a few 
months, or it may be slower ; but it is unusual for any of the cases forimng 
this group to survive for more than eighteen months. This group comprises 
(1) the generalised cases of simple flaccid atrophy ; (2) all the cases of amyo- 
trophic lateral sclerosis ; and (3) most of the bulbar cases. 

Fibrillation is a most important symptom of the disease, and is an associate 
of the muscular atrophy. It precedes the wasting of the fibres, and is a sure 
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herald of the advent of wasting in this disease. It ceases to occur when the 
muscle is completely wasted, and is not seen when the atrophy is not pro- 
gressing. On account of the importance of fibrillation as a diagnostic sign 
of progressive muscular atrophy it is important here to consider those other 
conditions in which it is met with clinically. It occurs in syringomyelia and 
in peroneal atrophy, but only when the muscular atrophy is progressing, 
and, therefore, it is only an occasional symptom in either disease. It is ofteni 
very marked in cases of interstitial neuritis (sciatica, etc.). It occurs in a 
most magnified and conspicuous form in certain conditions of gastro-enteritis, 
and is presumably due to an intoxication, and to this form of fibrillation the 
term “ myokimia ” has been applied. It is not met with in polyneuritis, 
poliomyelitis, myopathy, nor in the common gross lesions of nerve trunks, 
nerve roots or spinal cord. 

The electrical reactions of the affected muscles vary according to the 
degree of degeneration. Since normal and degenerate fibres are stimulated 
side by side in the affected muscle, there will be some lowering of the response 
to faradism with a tendency to a polar change. This is known as the “ mixed 
reaction,” and it is common to all diseases in which muscle degenerates 
fibre by fibre. Faradic excitability lessens as more of the muscle fibres 
degenerate, and when degeneration is complete all electrical excitability is 
lost. The excitability of the affected muscles to direct mechanicar stimuli, 
such as percussion, is increased so long as any living muscle remains. 

Contractures are conspicuous by their absence in this disease, which is 
thus strongly contrasted with peroneal atrophy and some other muscular 
atrophies. If the atrophy becomes complete in a whole limb the end-result 
is that the limb is flaH-fike and without contracture. 

Mental alterations are constantly present in the cases in which the bulbar 
region is affected. Emotional instability and hyperexcitability are the usual 
change. The patient is easily excited to tears or to laughter by trivial 
causes, and when so excited cannot control his expression of emotion. He 
himself feels little joy or grief during the paroxysms of laughing or crying. 

Sphincters . — In the majority of the cases these are not affected, but every 
now and then dysuria in any of its forms occurs, and it may occur early in 
the course of the malady, and it may be severe. Loss of sexual power is very 
common. 

Reflexes . — The superficial reflexes are modified in this disease, on the 
one hand by spasticity, when this is present, and, on the other, by the muscular 
atrophy which may prevent response in the affected muscles. The pharyngeal 
reflex in bulbar cases is usually brisk, notwithstanding the statement to the 
contrary, which most antecedent writers upon this subject have recorded ; 
but the response is not the normal response, involving all the muscles con- 
cerned in deglutition, ^or these are atrophied and paralysed ; it is confined 
to the constrictors of the pharynx and the muscles of the palate, with the 
feeble co-operation of such of the somatic bulbar muscles as are still able 
to act. The plantar reflexes are usually of the extensor type when the legs 
are spastic ; but this does not always obtain, for there may be definite 
rigidity of the legs with brisk knee-jerks and foot-clonus with a persistent 
flexor response. Similarly, the abdominal reflexes do not disappear so 
constantly or so early as is the case in disseminated sclerosis, for example, 
and they may persist when the legs are markedly spastic and extensor plantar 
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responses have appeared. The muscle-jerks disappear from the affected 
region in simple atrophic cases pari passu with the wasting of the muscles. 
In cases of tonic atrophy they are everywhere increased, even in regions 
where the atrophy is severe, and in this type of the malady they never dis- 
appear. The same increase of the muscle- jerks occurs in the purely spastic 
cases. 

Diagnosis. — The malady has to be distinguished from the many conditions 
in which progressive weakness and wasting of the muscles occur, from those 
in which muscular wasting and spasticity are conspicuous clinical features, 
and lastly from other diseases, in which bulbar symptoms arc early evidenced. 
Peroneal muscular atrophy very closely resembles progressive muscular 
atrophy, in that slow wasting and fibrillation of the muscles are the chief 
clinical features. The points which distinguish the two conditions are that 
peroneal atrophy is often a familial disease, and is apt to commence in child- 
hood, when it is unusual for progressive muscular atrophy to begin. The 
location of the atrophy is peculiar, and when well marked in the periphery 
of all four limbs, as is common in this disease, cannot be confused with 
progressive muscular atrophy since the latter disease never has this distribu- 
tion. Syringomyelia is easily distinguishable by the early and striking loss 
of pain and temperature sensibility. Cervical rib not uncommonly produces 
atrophy of the intrinsic muscles of the hand, and, though this is usually 
confined to one hand, it may be bilateral. Further, it is exceptional for the 
atrophy to involve all the small hand muscles simultaneously, or equally. 
It picks out the opponens pollicis first and most severely, and is not uniform 
for all the hand muscles, as in progressive muscular atrophy. Pain in the distri- 
bution of the eighth cervical and first dorsal roots, and some loss of sensibility, 
may be present. The atrophy remains local, and is never accompanied by 
fibrillation. The abnormal rib is easily discoverable on radiographic examina- 
tion. It must be borne in mind that cervical ribs are not uncommon, and 
that their presence does not necessarily prove the cause of atrophy of the 
hand muscles, for cervical ribs may be present in progressive muscular 
atrophy, in syringomyelia, and in any other disease. 

Arthritic muscular atrophy occurs in the regions of joints which show 
easily recognisable disease. Fibrillation does not occur, nor are there altera- 
tions in the electrical excitability of the wasted muscles. Dystrophia myo- 
tonica is at once separated from progressive muscular atrophy by the 
myotonus, when this latter symptom is present. When myotonus is absent, 
the characteristic wasting of the sternomastoids, and of the muscles of the 
thighs, the age of the subject, and sometimes the presence of cataract should 
suggest the diagnosis. 

Lesions of peripheral nerve trunks may be diagnosed by the history of 
a local cause, by the discovery of a palpable local lesion upon the course of 
the nerve, and by the confinement of the atrophy to the distribution of 
one particular nerve, while open pain and sensory loss occur in that same 
distribution. 

Lesions of the nerve roots, and especially those produced by pachy- 
meningitis and by neoplasm in the vertebrse may cause signs and symptoms 
so closely resembling those of the more rapid forms of progressive muscular 
atrophy, as to render correct diagnosis very dif&cult. Such a lesion in the 
cervical region, for example, may give rise to wasting of the hand and fore- 
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arm muscles, and a spastic condition of the legs, resembling exactly a condi- 
tion of amyotrophic lateral sclerosis, without deformity or rigidity of the 
spine, and without pain or sensory loss. In such cases of difficulty the course 
of a little time will bring the advent of the conclusive symptoms of a local 
pressure lesion. It is important in this connection to remember that pressure 
upon the spinal cord results in hyperalbuminosis of the ccrebro-spinal fluid,! 
and if the lesion causing the pressure is syphilitic, there is likely also to bei 
lymphocytosis in that fluid, neither of which conditions is found in pro-\ 
gressive muscular atrophy. 

Diagnosis is most difficult in those cases where spasticity in the limbs 
is the first sign of progressive muscular atrophy to appear, and where Such 
spkstioity precedes the appearance of any muscular atrophy by a long time. 
If it be clearly borne in mind that spastic paralysis may be the earliest, and 
for a time the only sign of progressive muscular atrophy, and that among the 
many diseases of the nervous system, which commence with the same clinical 
picture of spastic paralysis, a certain diagnosis cannot be made until further 
distinguishing signs appear, error will be avoided. The importance of the 
examination of the ccrebro-spinal fluid in doubtful cases cannot be too strongly 
emphasised. 

Course and Prognosis. — The nature of the disease is to progress, and to 
extend its area of invasion until a fatal issue is reached. The progress may 
be rapid, and the end may be reached in a few months, or it may be slow, and 
many years may elapse before death occurs. The local types of slow onset 
are the most gradual in tlicir development, and these are often characterised 
by periods of arrest in the progress of the disease. The generalised simple 
atrophic type of the disease is the most rapid, especially when it commences 
with severe initial flaccid paralysis without atrophy. 

In the bulbar types of the disease, and in amyotrophic lateral sclerosis, 
the course is for the most steadily progressive. Every type will show, 
however, upon occasion, exacerbations and remissions, and the exacerba- 
tions are the most important, and in the bulbar types may bring about the 
end in a few hours. Of particular interest are rapid extensions of a flaccid 
paralysis, which may occur in a few hours, and which resemble, and indeed 
are identical with, onset of the disease with initial flaccid paralysis without 
atrophy, which has been already described. Whatever type of the disease 
be present, it tends in the end to spread and to become general. 

Involvement of the respiratory muscles or severe bulbar symptoms, and 
the pulmonary complications which may accompany either condition, may 
bring about the fatal issue. It is usual, however, for death to occur in a 
manner which is common to so many degenerative nervous diseases, a rapid 
increase of the paralysis is associated with an increasing lethargy, which soon 
deepens into a rapidly fatal coma. It is uncommon for death to occur from 
intercurrent maladies. The average tenure of existence after definite signs 
are present is under I year in the generalised flaccid type, and it may be as 
short as 2 months. Bulbar symptoms are not generally survived for more than 
12 months. Localised cases of simple atrophy may live for many years. 
Some of the patients in whom a positive Wassermann reaction is found 
improve, and the disease is sometimes arrested by antisyphilitic treat- 
ment. 

The progressive character of the disease renders the prognosis grave in 
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every case. There are some cases occurring in middle life, which are pre- 
sumably cases of progressive muscular atrophy of local distribution and slow 
onset and course, which become finally arrested or even improve ; but in the 
absence of pathological verification the true nature of such cases is open to 
doubt. 

In amyotrophic lateral sclerosis the average duration of life is not more 
than 2 years from the onset. When bulbar symptoms are present the average 
duration is under 2 years. In the generalised cases the average duration is 
under 1 year. Widely spread fibrillation in muscles, which are neither weak 
nor wasted, is the constant herald of generalisation, and renders the im- 
mediate prognosis serious. In cases where syphilis is present the prognosis 
is more favourable, and there is even a possibility of arrest and improvement 
if energetic treatment of the associated condition is provided. Rapid ex- 
tension of the weakness, the advent of bulbar symptoms, involvement of all 
the respiratory muscles, and especially general asthenia and drowsiness are 
the signs which usher in the fatal result. 

Complications. — By far the most common complication which is met 
with in cases of progressive muscular atrophy is the presence of some syphilitic 
lesion of the nervous system, and this may be of any nature, both local or 
general. Tabes dorsalis, associated with progressive muscular atrophy, is 
not uncommon. General paralysis of the insane has been noted in a few 
cases, as has also paralysis agitans. 

Treatment. — For the most this malady seems to be entirely uninfluenced 
by any treatment that has hitherto been adopted. Even where syphilis 
is a factor in the causation, although appropriate treatment for these condi- 
tions has been applied, and improvement and even arrest may result, it is 
no rare thing to see no amelioration, and in some cases such treatment seems 
actually to hasten the progress of the disease. Recently, dramatic claims 
have been made in respect of vitamin E (tocopherol acetate), given in doses 
of 3 mgs. thrice dail)^. This is said to arrest wasting and weakness and in 
early cases to effect rapid improvement. In a brief experience since this 
ciaim was made the present writer has been wholly unable to confirm it, 
and it must be accepted with the greatest reserve. It remains, therefore, to 
secure favourable conditions of life for the patient, and to maintain the 
general health in as perfect a state as possible. Massage and passive move- 
ments are useful as giving bodily comfort to the patient, and satisfying him 
that something is being done for him. In bulbar cases, the dysphagia must be 
aided by avoiding liquids and solids, and by serving all the articles of diet in 
pultaceous form. Salivation, which is so troublesome in this condition, may 
be greatly helped by the administration of hyoscine by the mouth. 


PERONEAL MUSCULAR ATROPHY 

Synonym. — Charcot-Marie-Tooth Type of Muscular Atrophy, Neuritic 
Type of Muscular Atrophy. 

This is an absolutely distinct and peculiar form of muscular atrophy, 
with a frequent tendency to occur in several members of the same family. 
It usually commences in mid-childhood, and after progressing for some 
twenty years or less, comes to a final arrest. The atrophy always commences 
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in the intrinsic muscles of the feet, and is throughout strictly distal in dis- 
tribution. The muscles of the face and trunk and the proximal muscles of 
the limbs are never affected. The atrophy leaves a peculiar elastic fibrosis 
in the affected muscles, so that the incapacity caused by this disease is much 
less than in any other form of muscular atrophy of like degree. Sensibility 
is often slightly affected, and there may be deep sensory loss. The essentia} 
morbid anatomy is a primary neurone atrophy of the anterior horn cells and 
of some of the afferent neurones in certain regions of the spinal cord. \ 

.etiology. — The disease usually commences between the fifth and tenth\ 
years of childhood, but it may appear as late as the fourth decade of life.' 
Males and females are both affected. Heredity plays an important part in 
the incidence, although isolated sporadic cases are not uncommon. It may 
exhibit every type of inheritance. The malady often occurs in families, and 
has been traced through five generations ; it may skip a generation and then 
reappear. 

Pathology. — The anterior horn cells of the affected regions show a 
slowly progressive atrophy and disappearance, with corresponding atrophy 
of fibres in the peripheral nerves. The cells of Clarke’s column show signs 
of degeneration, as do also some of the fibres of the posterior columns of the 
spinal cord, and especially those of the postero-lateral column. Slight de- 
generation in some of the fibres of the pyramidal tracts is usually foifnd. The 
affected muscles show a simple atrophy of the muscle fibres, indistinguishable 
from that seen when a motor nerve is divided. There is a simple shrinking 
of the fibres, which stain progressively and more and more deeply with 
haematoxylin, lose their striation, and finally disappear. Secondary fibrotic 
changes accompany the atrophy, together with sclerosis of the arteries of 
the muscle. 

Symptoms. — Muscular atrophy dominates the clinical picture of this 
malady. It is strictly distal in distribution, and this feature will serve to 
distinguish peroneal atrophy from any other form of muscular atrophy. 
This is to say it does not affect one particular muscle, but the distal ends 
of all the muscles below a certain level on the limb, leaving the proximal 
ends of the muscles normal, and it advances up the Limb inch by inch, the 
separation of the wasted portion of the muscle from the normal portion 
being always transverse to its length. In other words, the muscle fibres 
seem to waste in terms of the length of the spinal axons which supply them. 
The wasting commences always in the intrinsic muscles of the feet, and 
hollowness of the instep and thinness of the feet, together with retraction 
of the toes and the difficulty which the pes cavus so produced entails in 
fitting boots, first draws attention to the disease. As the process advances, 
the lower segments of the anterior tibial, peroneal and calf muscles become 
affected, and the limb is subsequently involved until the lower third of the 
thigh is reached, at which stage the disease is invariably arrested. This 
slow spread of the atrophy from the distal towards the proximal portion 
of the limb, gives rise to a most unique and characteristic feature in the 
appearance of the legs at the several stages of the disease. As an example, 
the complete atrophy of all the muscles below the middle and a well-developed 
musculature in the upper half of the leg, give rise to the inverted “ fat bottle ” 
calf. When the atrophy has involved the lower third of the thigh, the lower 
end of the femur, bare of muscle and covered only by skin and tendons. 
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contrasts strongly with the well-developed muscles of the upper thigh, and 
causes the thigh to resemble an inverted champagne bottle. 

Some years after the atrophy has become marked in the lower extremities, 
and in the usual run of cases just before the age of puberty, the intrinsic 
muscles of the hands and first those of the thenar and hypothenar group 
begin to waste, and this wasting may extend as high as the middle of the 
forearm. It must bo borne in mind that the disease may become arrested 
at any period of its spread, and especially that the upper extremities often 
escape altogether. With the exception of the lower part of the thighs, the 
proximal segments of the limbs do not become involved, and the muscles of 
the head, neck and trunk remain unaffected. 

The affected regions of the muscles waste absolutely, and leave a very 
clastic fibrous tissue. The electrical excitability in the wasted regions becomes 
first lowered and then lost, and, in the earlier stages, may show a mixed 
reaction, in which there is lowering of excitability to faradism, with a tendency 
to an inverted polar reaction. Fibrillation of the muscles is an important 
sign. It is seen only when the disease is progressing, and in the muscles 
which are obviously wasting. It is never general, as in some cases of pro- 
gressive muscular atrophy. And since peroneal atrophy is at times advancing 
and at other times stationary, fibrillation may be in one case conspicuous 
and in another never seen. It disappears entirely when the progress of the 
malady becomes finally arrested, and is, therefore, useful as a clinical indica- 
tion of active advance of the disease. Contractures always occur, and from 
the nature of the distribution of the atrophy are necessarily confined to the 
feet and the hands. In the feet, pes cavus with retracted toes is the rule ; 
but sometimes, and in some stages of the disease, the feet and toes may be 
dropped and the feet inverted. The sphincters are unaffected. The ankle- 
jerks are diminished or lost in proportion to the wasting of the calf muscles. 
In the final arrested stage they are usually lost. The knee-jerk is always 
retained and is usually brisk. The plantar reflexes are usually lost early 
so far as any response in the foot is concerned, but some response in the 
upper thigh muscles, upon stimulating the plantar region, often remains. 
Pain, tenderness and cramp are entirely absent. Conspicuous loss of sensi- 
bility is uncommon, but slight loss of deep sensibility, loss of the vibration 
sense and relative tactile loss, may often be detected upon careful examina- 
tion : but in rarer cases all forms of sensibility may be severely affected, or 
even entirely lost. Perforating ulcers may be met with ujpon the soles of the 
feet, and are explained by the thinness of the feet and their deformity, which, 
coupled with the clumsiness of the use of the feet, lead to the formation of 
severe corns which break down into perforating ulcers. Loss of sensibility 
also is a factor in their production. 

The most striking of all the clinical features of peroneal atrophy is the 
comparatively slight disability which the wasting of the muscles and con- 
sequent paralysis, and even the sensory loss, when present, cause. 

Course. — The course is irregularly progressive for a number of years 
only, and the advance of the disease ceases usually in the third decade of 
hfe. Exacerbations of the weakness are likely to be followed in every case 
by considerable improvement, owing to the secondary fibrosis in the muscles. 

Diagnosis. — Peroneal atrophy in the early stages is easily confused with 
progressive muscular atrophy, in that wasting of muscles and fibrillation 
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are the conspicuous features. The onset usually in childhood and the fact 
that the feet are affected first, the peculiar distal distribution and the presence 
of any familial incidence, are important. But the only distinction which is 
absolute is the distribution, for progressive muscular atrophy may begin in 
childhood and peroneal atrophy may not appear till after middle life, and 
often familial relations are absent in the latter malady. In the course of 
time the diagnosis always becomes clear, for progressive muscular atrophy 
never keeps to the classic distribution, nor is it followed by the peculia}* 
fibrosis which characterises peroneal atrophy. 

Dystrophia myotonica when commencing in the peroneal muscles may 
for a time closely simulate peroneal atrophy. The presence of the least 
sign of myotonia, the involvement of the face and the atrophy of the sterno- 
mastoids, will establish the diagnosis. 

The usual forms of myopathy are at once separated from peroneal atrophy 
by the distribution of the muscular weakness and wasting, which in the 
former group of maladies is conspicuously upon the face, trunk and proximal 
muscles of the limbs, and in the latter upon the distal muscles. Peripheral 
neuritis is more rapid in its onset, and is apt to be associated with marked 
sensory disturbances, both objective and subjective, and the paralysis is in 
terms of individual muscles, which is not the case in peroneal atrophy. 

Treatment. — The general health should be carefully maintained, and 
the nutrition of the affected muscles aided by the application of massage. 
Care must be taken, on the one hand, to avoid over-fatigue of the affected 
muscles, and, on the other, to ensure such regular exercise as is compatible 
with their capacity. Bicycling, for example, since it employs chiefly the 
thigh muscles, is a better form of exercise for these patients than is walking. 
In no circumstances should tenotomies be performed for the deformity of the 
feet, for such measures tend to destroy the effect of the conservative fibrosis, 
so essential to the production of a useful limb. The use of heavy mechanical 
supports is to be avoided above all things. Light, well-fitting boots, so as to 
interfere as little as possible with the exercise of the damaged muscles, are 
essential. 


PROGRESSIVE 8P1NAL MUSCULAR ATROPHY OF CHILDREN 
Synonym. — The Werdnig-Hoffmann Disease. 

This is a malady of the first year of infancy, often incident upon several 
children of the same parents, and characterised by the gradual development 
of progressive muscular weakness and atrophy, which affects the proximal 
muscles first and most, increases to a complete paralysis of trunk and limbs, 
and finally affects thS bulbar muscles. The disease is invariably fatal in 
from a few weeks to several months. The most striking pathological changes 
are a progressive degeneration and disappearance of the ventral horn cells 
of the spinal cord, and of their analogues in the brain stem. 

iEtiology, — In some of the cases the paralysis is noticeable at the time 
of birth, and the disease is obviously of pre-natal development. In others 
the children are quite healthy at birth, and the disease develops some time 
during the first year of life, and most frequently within 8 weeks of birth. 
Though sporadic cases may be met with, yet in the majority of instances 
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several children of the same mother are affected. Both the pre-natal oases 
and the post-natal cases may be met with among the children of the same 
mother. The sexes seem to be equally affected. No maternal ill-health 
during pregnancy has been noticed, and nothing is known about any other 
getiologioal factor. 

Pathology. — The most extensive changes are found in the ventral horn 
cells throughout the spinal cord and brain stem, and at many levels no 
normal cells whatever are to be seen. Tigrolysis, swelling and glassiness of 
the cells, extrusion of the nuclei, disappearance of the dendrites, shrinking 
of the cells and final disappearance is the sequence of the changes. Degenera- 
tion of the anterior roots and of the peripheral motor nerve fibres conse- 
quently occurs. These changes are not confined to the lower motor neurones, 
for in our cases examination by the Marchi method showed extensive de- 
generation throughout the posterior columns of the cord, indicating that 
lower sensory neuroiics were also considerably affected. 

The muscles show intense degeneration with hypertrophy of some fibres and 
atrophy of most of the fibres, waving, moniliform shape, hypernucleation 
of the spindles, general nuclear increase and fibrosis. 

Symptoms- — In the cases which are pre-natal, the malady is noticed at 
the time of birth on account of the tonelessness, flaccidity and the poorness 
of movement in the trunk and proximal muscles of the limbs. In the post- 
natal cases there is a gradual onset of similar weakness and fiaccidity in the 
trunk first, and in the limbs afterwards, which usually commences within 
six weeks of birth, but which may not appear until towards the end of the 
first year of life. The weakness seems always to be least marked in the 
periphery of the limbs, where curious, slow, involuntary movements of the 
lingers and toes have been noted in a good many of the cases. The paralysis 
is followed by a rapid and extensive wasting of the muscles, accompanied 
by occasional fibrillary twitchings. Since these children are not only well 
nourished, but often put on much fat during the illness, wasting of the muscles 
may not be apparent on inspection or palpation. It can, however, immedi- 
ately be detected by radiography, which distinguishes sharply between fat 
and muscle. 

As the malady progresses the trunk muscles become completely paralysed, 
the intercostal muscles being always paralysed before the diaphragm. The 
limbs become progressively weaker, and, lastly, bulbar paralysis supervenes 
in those cases where death has not already occurred from respiratory paralysis. 
The reaction of degeneration is present in the affected muscles. Sensi- 
bility may be unimpaired ; but in several of my cases there has been con- 
spicuous loss of pain sensibility over the bmbs and trunk. The sphincters 
are unimpaired until the very last stages of the disease. The superficial and 
deep reflexes are lost. The ocular muscles have not been affected, and 
intmligence is preserved throughout. 

Diagnosis. — The peculiar and striking features of the disease make the 
diagnosis easy, if the symptomatology be known. Amyotonia congenita 
presents the same helplessness and flaccidity of trunk and limbs as does the 
Werdnig-Hoffmann disease, and further resembles it in being sometimes 
congenital, and sometimes having an onset very early in life. In amyotonia 
congenita, however, the paralysis is not complete, and it tends to improve- 
ment and not to progressive increase. Contractures also occur, which arc 
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not found in the Werdnig-Hoffmann disease, and, lastly, the definite spinal 
cord changes of the latter malady are not found in the former. 

Course and Prognosis — The course is invariably progressive, and is 
more rapid the earlier in life the disease commences, and it is most rapid of 
all in the pre-natal cases, which are usually fatal within a few weeks. With 
an onset some weeks after birth, life is usually continued for several months, 
and a few cases have been reported with an onset towards the end of the 
first year, in which death has been delayed until the third or fourth year. 

Treatment. — No treatment is known to influence the course of the 
malady. 


LESIONS OF THE PERIPHERAL NERVES 

LOCAL LESIONS OF NERVE ROOTS AND NKRVE TRUNKS 

Phrenic Nerve. — This nerve supplies the diaphragm. Paralysis results 
most often from disease of the spinal cord, but the roots may be implicated in 
disease of the spine, and the trunk may be injured, in its course through the 
neck and thorax, by wounds or tumours. Bilateral paralysis occurs in lesions 
of the cord and spine, and in alcoholic, diphtheritic, saturnine and other forms 
of peripheral neuritis. Other causes usually affect one side only. When the 
diaphragm is completely paralysed, the normal inspiratory protrusion of the 
upper part of the abdomen disappears, or is replaced by retraction of this 
part with each inspiration. During rest, so long as the lungs are healthy, the 
respiratory rate does not increase, but if bronchitis or pneumonia arises as a 
complication, or if the patient exerts himself, the diminished reserve of 
respiratory power is seriously felt. When one nerve only is affected the 
diaphragm does not descend on that side. This is rarely detected by observa- 
tion of the abdominal movements, but is easily seen on the X-ray screen. It 
produces no discomfort. 

The Long Thoracic Nerve. — This nerve supplies the serratus magnus 
muscle. When all the fibres of this muscle contract, the scapula moves 
upwards, forwards and outwards. It contracts with the pcctoralis major 
in the action of pushing forward the point of the shoulder and in the rapier- 
thrust movement. It also assists the deltoid in raising the arm. When 
it is paralysed alone, the position of the scapula at rest is unaltered, but 
if the trapezius and the rhomboids are paralysed as well the scapula drops, 
and its lower angle is displaced inwards. Paralysis of the serratus magnus 
is best demonstrated b^ causing the patient to hold the arms outstretched 
before him. The arm is not raised so high on the affected as on the normal 
side, because the scapula is not fixed and the deltoid works at a disad- 
vantage. Viewed from behind the deformity is characteristic. The vertebral 
border of the scapula stands out prominently and the hand can be pushed 
between this bone and the thorax — “ winged scapula.” On raising the arm 
from the side, there is difficulty in attaining the horizontal position, but the 
winging of the scapula is less apparent. 

The nerve may be damaged by carrying heavy weights on the shoulder, 
by falls or blows on the shoulder, and by continued muscular effort with the 
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raised arm. The nerve may be injured alone in gunshot wounds, but as 
a rule it is associated with lesion of the brachial plexus. In addition, a 
serratus magnus palsy may develop suddenly in an otherwise healthy person 
after exposure to cold, or as part of a rare reaction to the administration of 
serum or antitoxin. In the cases caused by compression, severe neuralgic 
pains in the neck precede the onset of paralysis. Recovery is always very 
slow and the defect may be permanent. 

Bbachial Plexus. — The brachial plexus may be injured by stabs in the 
neck, by penetrating missiles, by dislocation of the shoulder or fracture of the 
clavicle, or by pressure of a tumour, aneurysm or cervical rib. Further, the 
nerves may be torn by forcible dragging on the arm in accidents or during 
delivery. In most cases the lesion is partial and the symptoms conform in 
the main to one of the following types. 

Upper plexus paralysis (Erb's palsy), — This results from an injury to the 
fifth and sixth cervical roots. The muscles paralysed are : biceps, deltoid, 
brachialis anticus, supinator longiis, supraspinatus, infraspinatus, rhom- 
boideus, sub^capularis, clavicular portion of pectoralis major, serratus 
magnus, latissimus dorsi, teres major. The arm cannot be flexed at the 
elbow (flexors of forearm), nor raised and abducted (deltoid). The movements 
of the wrist and fingers are not impaired. Adduction of the arm is weak 
(pectoralis major), and rotation is feeble or absent (spinati). On attempting 
to oppose the shoulders, the scapula on the affected side passes farther from 
the middle line (rhomboideus). The hand of the affected side cannot be placed 
on the buttock of the sound side (latissimus dorsi). 

The reaction of degeneration is often complete in the deltoid and flexors 
of the forearm and nearly so in the spinati. It is usually incomplete in the 
other muscles. Sensation is diminished or lost along the outer border of the 
whole limb immediately after the injury, but improvement sets in rapidly. 
For some time the patient experiences pins and needles and burning sensa- 
tions in the affected area, which last longest in the thumb and index finger. 
The biceps reflex is lost. In this form the tendency to complete recovery is 
great. As a rule all the symptoms disappear completely in from 6 months 
to 2 or 3 years. Weakness persists longest in the deltoid and supinator loiigus. 

Lower plexus paralysis (Klumpke^s palsy), — This results from a lesion of 
the eighth cervical and first dorsal roots, or of the common trunk of the 
median and ulnar nerves. The intrinsic muscles of the hand and the flexors 
of the wrist and fingers are paralysed, and the inner border of the forearm 
and hand is anaesthetic. When the roots are damaged, sympathetic fibres 
may be implicated with the production of myosis, narrowing of the palpebral 
aperture, enophthalmos and alterations in sweating on the face, neck, arm 
and upper part of the chest, on the affected side. 

Middle plexus paralysis, — This form of paralysis is a common result of 
gunshot injuries of the plexus. It affects the muscles supplied by the musculo- 
spiral and circumflex nerves — posterior cord. As the nerve to the latissimus 
dorsi arises from the same trunk, this muscle is often paralysed as well. 
In addition to these simple types, more complicated paralyses occur, in 
which various parts of the plexus are injured together. 

In paralysis of the inner cord of the plexus, atrophy is confined tc the 
intrinsic hand muscles, and the sensory loss is confined to the hand. 

Lesions of the brachial plexus show a remarkable tendency to spon- 
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taneous recovery. In many cases recovery is complete in 6 months to 
2 years, in others it is partial, and some muscles remain paralysed. 

The Musculo-spiral Nerve. — ^ Owing to its long course, its position 
in relation to the humerus, and its peculiar vulnerability to compression, 
paralysis of the musculo-spiral nerve is one of the commonest peripheral 
palsies ; although it is a mixed nerve, containing sensory, motor and vaao/- 
motor fibres, the symptenus of an injury are almost entirely motor. In thb 
upper arm the nerve supplies the triceps and the anconeus, in the forearm 
the supinators, the extensors of the w'rist and fingers, and the exteusora arui 
long abductor of the thumb. \ 

Symptoms. — Injury to the nerve is followed by dropping of the wiist\ 
a,rid fingers. The wrist and the first phalanges are flexed. The flexion is \ 
limp and easily reducible. 

When the lesion is in the axilla the whole of the irice'ps is paralysed, and 
extension at the elbow is lost. Occasionally in wounds of the posterior 
aspect of the arm the nerves to the triceps are injured, wiiilst the main trunk 
escapes. The patient is then able to extend the arm powerfully by means of 
the anconeus, but if he i.s made to raise the elbow as high as possible with 
his fingers on the point of the shoulder, extension of the bent forearm is 
impossible. 

In most cases the nerve is injured in the middle third of the/ arm and 
the triceps escapes, but the aujnnator longus and all the extensor muscles 
in the forearm are paralysed. Partial paralyses, such as are seen in lesions 
of the median and ulnar nerve-s, are very rare. The supinator longus, so- 
called, is not a supinator. ItR action is to flex the forearm, whilst the hand 
IS in a position intermediate between pronation and 8uj)inatiou. Paralysis 
of this muscle is detected by the absence of contraction when the pronated 
forearm is flexed against resistance. Owing to paralysis of the supmaior 
brevis supination is abolished. During the movement of flexion of the fore- 
arm the biceps acts as a supinator, during extension the external rotators 
of the shoulder, but feebly. 

Paralysis of the extensors of the carpus abolishes both extension and lateral 
movement at the wrist. The flexors of the carpus play no part in lateral 
inovenicntH. The extensors of the fingers extend the first phalanges only. 
Extension at the distal joints is carried out by the lambricals and interossei. 
Paralysis of the extensors and long abductor of the thumb renders abduction of 
the thumb and extension of the phalanges impossible. On attempting to 
abduct the thumb, it passes uo farther than the radial border of the hand. 
In some cases, the second phalanx of the thumb can be feebly extended by 
the muaelcH of the thenar eminence. 

Many muscles not supplied by the musculo-spiral work at a disadvantage 
when the extensors ate paralysed. These defects must not be mistaken for 
sign.s of injury to other nerves. Owing to the flexed position of the hand the 
grasp is feeble, but if the wrist is extended passively tlie grasp is improved. 
The patient cannot make a fist properly, as the thumb does not oppose the 
index finger and the fingers cannot be flexed into the palm, until the thumb 
has been moved aside by the sound hand. The movements of the interossei 
in abducting and adducting the fingers are also feeble while the wrist is 
flexed, but are much stronger when the hand is resting flat on a table with 
the wrist and fingers extended. The complete reaction of degeneration is 
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often found in all tho paralysed muscles from the onset. Atrophy becomes 
obvious in a month or two. Its extent and severity give important evidence 
for prognosis. 

Sensory disturhances . — Subjective symptoms are rare. In a few cases, 
parflethesieo are felt on the posterior aspect of the forearm and on the dorsal 
aspect of the thumb. They are of brief duration, and are commoner with 
partial than with complete lesions. Severe causalgias are almost never 
seen in lesions of this nerve. Sensibility to light touch, superficial pain and 
temperature is impaired over a small area on the radial border of the hand, 
including the proximal joints of the thumb and first two fingers. The defect 
is often very slight, and is only discovered on very careful examination. 
Deep sensibility is rarely affected. Considering the extensive distribution 
of the external cutaneous branch of the musoulo-spiral nerve, it is rather 
surprising that the sensory disturbances are so slight, when the nerve is 
injured above the origin of this branch. 

Recovery . — It might be thought that recovery would take place in the 
order of the length of the branches to the various muscles. Tins, however, 
is nob the case. As a rule the extensors of the wrist recover first, then the 
extensors of the middle, ring, little and index fingers in this order, next the 
supinator lorigus, and the extensors and abductors of the thumb last of all. 
On palpation of the muscles during attempted extension, contractions can 
be felt before any niovemeiit is produced. Other signs of impending recovery 
are the disaj)pearaiice of automatic pronation and of the flail-like drop of the 
hand, also diminution of automatic flexion of the fingers after passive ex- 
tension. Recovery of movement is coinplebe when the patient is able to 
extend the wrist and all the fingers simultaneously or separately. After 
this becomes possible, restoration of power is rapid. 

The Meoian Neuve. — Whilst the clinical individuality of the musculo- 
spiral nerve is shown in the preponderance of motor symptoms and in the 
uniform completeness of the paralysis that follows an injury, that of the 
median is seen in the frequency of partial and especially of painful lesions. 
Isolated palsy of this nerve is infrequent except as a result of gunshot wounds 
and other injuries, It may be damaged by repeated violent contractions of 
the pronator radii teres, as in one of the forms of ‘‘ tennis elbow.” 

Total 'paralysis . — The muscles paralysed are the pronators, the radial 
flexor of the wrist, the flexors of the fingers except the ulnar half of the deep 
flexor, most of the muscles of the thenar eminence (opponens, abductor brevis 
and outer head of the flexor brevis pollicis) and the two radial lumbricals. 
Stated briefly the symptoms are : inability to flex the phalanges of the index 
finger and the second phalanx of the thumb ; difficulty in flexing the phalanges 
of the middle finger ; defective opposition of the thumb. The appearance 
of the hand in total lesions is fairly constant. The hand inclines to the ulnar 
side, the index and middle fingers are more extended than is normal, and the 
thumb lies on a level with the fingers — the ape-hand. 

Pronation is incomplete and defective. The patient tries to overcome 
the defect by rotating the whole limb at the shoulder. Paralysis of the 
flexors of the wrist is seen when an attempt is made to flex against resistance. 
The tendon of the ulnar flexor alone stands out, and the hand is drawn towards 
the ulnar side. Even at rest, the flexor tendons are more prominent on the 
sound than on the aflected side. 

56 
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Flexion of the finders is good in the two ulnar fingers, though weaker than 
normal. The index cannot be flexed at all, and the third finger only incom- 
pletely. Flexion at the proximal joint is usually good in all the fingers 
including the index, and flexion at this joint with extension at the last two 
joints is usually well done by the interossci and lumbricals. If the proximal 
phalanx of the thumb is immobilised, it will be seen that flexion of the terminal 
phalanx is abolished, owing to paralysis of the j^eccor longus follids. ^ 

Paralysis of the thenar muscles renders opposition and abduction of the 
thumb defective. By means of the adductor the thumb can be drawn into 
the palm, but as the radial fingers cannot be flexed nor the thumb opposed!^ 
it is impossible to place the tip of the thumb on the tips of the fingers. Atrophy 
of the muscles becomes obvious in a few weeks. The outer part of the thenar 
eminence is flattened, and the bulk of the muscles arising from the internal 
condyle is greatly diminished. 

Sensory disturhances . — In almost every case there is complete ansesthesia 
to all forms of sensation in the two terminal phalanges of the index and middle 
fingers. The skin outside this area may be unaffected even in complete 
lesions, but in most cases sensibility is diminished in the terminal phalanx 
of the thumb, and to a less extent over the remainder of the radial half of the 
palm, including the radial side of the ring finger. The stereognostic sense is 
lost in the outer fingers. This defect, together with the loss of power, renders 
the thumb and index finger useless, and makes paralysis of the median the 
most serious single nerve lesion of the upper limb. 

Vasomotor and trophic changes . — In many cases the skin in the distribu- 
tion of the median nerve is red, dry and chapped, and the nails white or 
purple. It is possible that these changes arc due to an associated vascul ar lesion. 

Recovery is extremely slow and is rarely complete. Sensation begins to 
return before power, but the stereognostic sense is often defective, long after 
movement in the fingers has returned. The pronator and the flexors of the 
wrist recover first, then the flexors of the thumb and middle finger. Flexion 
of the index finger and opposition of the thumb, if it is regained at all, remains 
defective for several years. In searching for signs of recovery, care must be 
taken lest some “ trick-movement,” due to contractions of healthy muscles, 
is misconstrued. For example, when told to flex the terminal phalanx of 
the thumb, the patient first over-extends and abducts, and then relaxes 
suddenly. The terminal phalanx then makes a slight passive movement of 
flexion, which may be mistaken for true active flexion. Recovery is complete 
when the patient is able to make a good fist with the fingers flexed well into 
the palm, and the thumb pressed firmly upon the dorsal aspect of the second 
phalanx of the middle finger. 

Partial Lesions. — Partial paralysis of the median nerve is much 
commoner than the &)mplete form. 

Motor symptoms . — Flexion of the index finger and opposition of the thumb 
are most impaired. The flexors of the middle finger and of the terminal 
phalanx of the thumb may suffer also, but to a less degree, whilst the pronators 
and the flexors of the wrist often escape entirely. 

Sensory symptoms . — Apart from the painful lesions to be mentioned 
later, sensory troubles are usually slight in partial lesions. Anaesthesia is 
rare, but sensibility to all forms may be diminished in the areas mentioned 
under complete lesions. 
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Vasomotor symjptoms. — The skin is often cyanosed in the distribution 
of the injured nerve, and it may perspire more freely than in healthy parts. 
These changes are more distinct when the paralysis is complicated by a 
vascular lesion. 

Re^very is naturally more rapid than in complete lesions. The order 
in which the muscles recover and the tests for complete return of function 
have been mentioned above. 

Painful Lesions of the Median Nerve. — Causalgia. — ^In many cases 
the most prominent symptom of injury to the median nerve is pain. 

Motor disturbances are always present, but are usually slight, the weakness 
affecting mainly the flexors of the index finger and the thenar muscles. 

Vasomotor changes are a feature of this type. In many cases perspiration 
is diminished over the radial half of the palm, and the skin becomes dry and 
scaly. In others, perspiration is increased over the median area. 

Sensory disturbances . — Pain comes on about a month after the injury, 
at first as tingling or pricking in the finger-tips and palm, later as a constant 
severe smarting, dragging or burning pain — hence the name causalgia. Added 
to the constant pain, which never ceases day or night, paroxysms occur, in 
which the pain increases suddenly in intensity. The application of cold 
water gives temporary relief, and patients often wear bandages or gloves 
which they keep constantly moistened. Many develop a phobia of dryness. 
They will not touch dry objects, even with the healthy hand, the sight of 
another person handling a dry object increases the pain, and any rustling or 
crackling sound, suggestive of dryness, may bring on a paroxysm. 

In severe cases the limb is held flexed at the elbow and wrist, with the 
hand constantly raised and the fingers extended or hyper-extended. The 
whole hand atrophies, and irreducible ankylosis occurs with the limb in 
this position. The skin of the hand is thin and dry. The fingers taper, 
and the nails are long, brittle, blackened and striated longitudinally. The 
pain reaches its acme 4 or 5 months after the injury, and then slowly declines, 
but the limb remains useless. Even in slighter cases, without much deformity, 
recovery of function is extremely slow, and is rarely complete. 

The Ulnar Nerve. — The ulnar nerve supplies the ulnar flexor of the 
wrist, the ulnar half of the deep flexor of the fingers, the muscles of the hypo- 
thenar eminence, the interossei, the two inner lumbricals, and the adductor 
and inner head of the short flexor of the thumb. Its sensory area is the ulnar 
border of the hand, the little finger and the inner half of the ring finger. 

Total paralysis. — Paralysis of the flexor carpi ulnaris may be detected 
by palpating the tendons when the wrists are flexed against resistance. 
The limpness on the affected side contrasts strongly with the firmness on the 
sound side. Lateral movements of the hand are unaffected, as these are 
carried out by the extensors. 

Paralysis of the ulnar portion of the flexor profundus digitorum. In 
making a fist, flexion of the index finger is perfect and that of the middle 
finger good, whilst in the ring and little finger it is absent or very feeble. 
This weakness is best seen when flexion is attempted with the index and 
middle fingers extended. Even when the fingers can be flexed by the action 
of the flexor sublimis, the power of resisting passive extension is completely 
lost in the terminal phalanx of the two ulnar fingers. Paralysis of the 
hypothenar muscles abolishes lateral movements of the little finger, and 
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diminishes the power of flexion at the proximal joint. Paralysis of the 
interossei and of the inner two lumbricals leads to the production of the 
“ claw-hand.” 

The action of these muscles is to flex the fingers at the proximal joints 
with the distal joints extended. In the “claw-hand” the posture of the 
fingers is just the opposite of this, namely, extension at the proximal joint 
with flexion of the distal joints. Although all the interossei are paralysed, 
the defect is only seen in the ulnar fingers, as the radial lumbricals supplied 
by the median are still healthy. It is produced by the action of the long 
extensors, which being now unopposed, over-extend the proximal joints, 
and by the flexor sublimis which flexes the second joint and draws the distal 
joint down with it. The clawing of the fingers is greatly accentuated when 
the nerve is paralysed below the point of origin of the fibres to the long flexors 
of the fingers. Other features of the “ ulnar hand ” are atrophy of the 
interossei and of the hypothenar eminence and persistent abduction of the 
little and ring fingers. The movements of abduction and adduction are lost 
in the inner two fingers, and often in the middle finger. Further, these 
fingers cannot be flexed at the distal joint, whilst the proximal joints are 
extended. 

Paralysis of the adductor pollicis and of the inner head of the flexor hrevis 
pollicis produces peculiar disturbances in prehensile movements. If the 
patient is asked to grasp a folded paper between his thumb and index finger, 
and to resist efforts to remove it by pulling, it will be found that this move- 
ment, which is normally very powerful, is grossly defective. He cannot 
grasp the object beneath the thumb with the second phalanx extended ; but 
presses the tip of the flexed thumb against the outer margin of the index finger. 

Sensory disturbances . — In complete lesions, all forms of sensation are 
abolished in the little finger, and along the ulnar border of the hand. Beyond 
this there is usually diminished sensibility on the ulnar side of the ring finger, 
and over a narrow area towards the centre of the hand on both aspects. 
Spontaneous pains are rare, and vasomotor changes are usually slight. 

Partial paralysis. — In partial lesions the same symptoms are found in a 
less degree. The small muscles of the hand suffer most. Clawing may 
be slight or absent. Neuralgic pains may be felt in the distribution of the 
ulnar nerve ; but causalgia is never seen in lesions of this nerve alone. 

Recovery of sensation is usually complete before movement is regained. 
The flexor carpi ulnaris recovers first, then the long flexors of the fingers, 
and last the small muscles of the hand. In these recovery is extremely slow. 
When recovery of movement is complete the patient can abduct and adduct 
the middle finger with the palm flat on a table, and he can also scratch the 
table with the nail of the little finger without moving his wrist. 

The Musculo-cutaneous Nerve is rarely affected alone, but is often 
implicated with the brachial plexus. It supplies the biceps, coraco-brachialis 
and brachialis anticus. Flexion of the forearm can still be carried out by the 
supinator longus ; but the power of flexion is greatly diminished. Sensation 
may be diminished or lost along the radial border of the forearm. 

The Circumflex Nerve supplies the deltoid and teres minor, and the skin 
over the deltoid. It may be injured alone in injuries to the shoulder and by 
pressure of a crutch. The chief symptom is paralysis of the deltoid with 
almost complete inability to raise thearm. 



LESIONS OF NERVE ROOTS AND NERVE TRUNKS 1765 

Internal Cutaneous Nerve — Division of this nerve produces a narrow 
area of antesthesia on the inner side of the forearm. 

The Lesser Internal Cutaneous supplies the skin on the inner aspect 
of the upper arm. 

In war inj uries lesions of the nerves of the lower limb are very frequent ; 
but in civil practice, apart from sciatica, local lesions of these nerves are 
rare. 

The Lumro-sacral Plexus. — The lumbar plexus may be damaged by 
abdominal tumours, and its roots by new-growth or other disease of the 
vertebrae. In a certain number of cases signs of inflammation of the lumbar 
plexus are found in association with sciatica or neuritis of the sa>cral plexus. 

Anterior Crural Nerve (Lj, L3, L4). — This is the largest branch of the 
lumbar plexus. It supplies the psoas, iliacus, pectineus, sartorius, adductor 
longus and quadriceps femoris. It may be injured alone by fractures of the 
pelvis or of the femur, by dislocations of the hip, or by implication in 
wounds, psoas abscesses or new growths. 

The most prominent symptoms are loss of power to extend the knee, 
loss of the knee-jerk, wasting of the quadriceps, and sensory disturbances 
over the anterior surface of the thigh and inner surface of the leg. The 
psoas always escapes, unless the jilexns itself is also damaged ; but flexion 
at the hip may be imperfect through paralysis of the iliacus. Owing to the 
rapid dispersion of the branches in the thigh, wounds in this part often cause 
partial lesions. In these the nerve to the quadriceps is most often injured. 
The resulting paralysis causes serious disability in walking as the knee gives 
way at every step, especially in going down stairs, and lameness lasts for a 
long time after complete return of voluntary movement. 

Obturator Nerve (Lo, Lg, L^). — ^This nerve is rarely damaged alone. 
It supplies the three adductor muscles, the obturator extemus and the 
gracilis. The symptoms are weakness of adduction and internal rotation 
at the hip. 

External Cutaneous Nerve (Lg, Lg). — This nerve supplies an area of 
skin on the buttock, and through its femoral branch the sldn on the antero- 
lateral aspect of the thigh. As a result of injury, but more often without 
obviouc cause, the skin in the territory of this nerve may show peculiar 
sensory disturbances, which have been described under the name of meralgia 
pa/rcBsihetica. Most cases occur in men. In women it is usually associated 
with pregnancy. The nerve is tender on pressure at the point where it 
passes from under Poupart’s ligament, and neuralgic pain or numbness and 
tinghng is felt in the skin, which may be slightly insensitive on objective 
examination or extremely hyper aesthetic, so that the slightest touch causes 
pain. The symptoms, which are always unilateral, are made worse by walking, 
and may cause serious incapacity by their persistence and severity. In 
severe cases the nerve should be excised. 

The sacral plexus may be damaged by growths or inflammation in the 
pelvis, by compression during parturition, and by penetrating missiles. It is 
also often the seat of spontaneous neuritis. 

The Great Sciatic Nerve (L'^, L-'^, S^, S^). — This nerve supplies the 
flexors of the leg and all the muscles below the knee. It may bo involved 
•n pelvic new gi-owths, or injured by fractures of the pelvis ox femur. Next 
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to the musculo-spixal it suffers in gunshot wounds more often than any 
other nerve. 

Total jiaralysis , — The foot drops, and the toes point downwards. WaUdng 
is possible, but the patient cannot stand on the heel or toes of the paralysed 
foot. The knee is raised high, but the steppage is not so marked in total 
lesions as when the external popliteal alone is paralysed. All movement 
below the knee is abolished. When the wound is in the buttocks flexion of 
the knee is very weak. The foot becomes mdematoiis if allowed to hang 
down. Sweating is often absent on the sole and dorsum of the foot, but is 
normal on the inner side of the foot, which is supplied by the anterior crural. 
The skin is dry and thin, and may be scaly. Hyperkeratosis of the sole is 
common. Subjective sensibility is rarely affected. The skin is completely 
anaesthetic over the entire foot, except the inner border of the sole and around 
the internal malleolus. The anaesthesia extends upwards on the postero- 
external aspect of the calf in its lower two-thirds, embracing the tendo 
Achillis and external malleolus. Beyond this area of complete anaesthesia 
there is a wide zone in which sensibility is diminished. The sense of position 
and passive movement is abolished in the foot and toes. The knee-jerk is 
present. The ankle-jerk is always lost. Stimulation of the sole may produce 
a contraction in the tensor of the fascia lata ; but there is no response in the 
foot. 

Partial paralysis , — In wounds of the sciatic nerve it often happens that 
the fibres of the external popUteal alone are wounded, since the sciatic 
trunk often divides into the internal and external popliteal branches ns 
high as the great sacro-sciatic notch. The symptoms are described below 
under paralysis of this nerve. In other cases, the fibres of the internal 
popliteal are damaged either alone, or with some of the fibres of the 
external popliteal. In this case the outstanding clinical feature is pain of 
the same nature as that already described in lesions of the median 
nerve. 

External Sciatic Nerve. — This nerve may be injured as it winds 
round the fibula by wounds or fractures or by compression of a tight bandage. 
The paralysis is usually severe, all the muscles being equally affected. The 
foot is dropped and inverted, and the toes are slightly flexed. Dorsal flexion 
of the foot, extension of the proximal phalanges of the toes, and abduction 
of the foot are impossible. The patient can w^alk, and he can stand on tip- 
toe, but he cannot run, and walking is made difficult by the foot-drop. Sub- 
jective sensory disturbances are usually absent. The skin is anaesthetic over 
a narrow band which extends from the outer surface of the leg in its middle 
third, downwards beside the outer border of the tibia, and along the middle 
of the dorsal aspect of^he foot as far as the base of the toes. For an inch or 
so, on both sides of this band, the sensibility of the skin is diminished. The 
knee-jerk and ankle-jerk are present. The plantar response is always flexor. 
Vasomotor changes are slight, and trophic changes are absent. 

Internal Sciatic Nerve. — This nerve is rarely injured alone. It 
supplies the popliteus, the calf muscles, the flexors of the toes and the 
intrinsic muscles of the foot. When it is paralysed, the patient is unable to 
stand on tiptoe, or to extend or invert the ankle, or to flex his toes. Paralysis 
of the interoBsei leads to a claw-like deformity of the foot, associated with 
lowering of the heel and raising of the metatarsus — talipes calcaneo-valgus. 
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The calf muscles are flabby and the ankle- jerk is abolished. Sensation is 
lost on the sole, except along its inner border, on the outer border of the foot, 
and on the plantar surface of the toes. Causal gia, similar to that in paralysis 
of the median, is very often present. 

Posterior Tihial Nerve. — This nerve may be injured by a penetrating 
missile or a deep wound in the calf. Movements of the ankle are unallected, 
and ansosthesia is confined to the sole of the foot and heel, or merely to its 
inner half. The paralysis of the intrinsic muscles of the foot may escape 
detection, and the lesion may easily be overlooked, especially when the 
nerve is injured below the origin of branches supplying the flexor longus 
hallucis and the flexor longus digitorum. The symptoms then are pain in 
the sole of the foot, amesthesia on the sole, and paralysis of the plantar 
muscles. 

Treatment of Local Nerve Lesions. — Treatment must depend on the 
nature and degree of the lesion. During the long period which elapses between 
the onset of paralysis and the first signs of recovery, even in cases of simple 
physiological interruption of the nerves, every effort must be made to prevent 
degeneration of the muscles, to keep the circulation of the limb active, and 
to prevent the occurrence of contractures and deformities. Massage, move- 
ments, electrotherapy and suitable appliances all have their uses. With 
regard to operative treatment, it must be remembered that more than half 
the cases of nerve injuries undergo spontaneous cure. It is advisable, 
therefore, to wait three or four months before an operation is undertaken. 
If, at the end of this time, the wound is soundly healed and all signs of sepsis 
have disappeared, and if, as a result of repeated examinations, no sign of 
recovery has been detected, no harm can be done by exposing the nerve. 
If it is found to be divided completely, the ends should be “ freshened ” 
and sutured end to end. If the nerve is notched laterally, the edges of the 
notch should be pared and sutured, care being taken to preserve the bridge 
of uninjured tissue. Sometimes the nerve at the site of the lesion appears 
as a fibrous, flattened band between two swellings on the nerve. In most of 
such cases the nerve is completely divided, and the condition calls for resection 
of this fibrous tissue and end-to-end suture. Another common finding, when 
the nerve is exposed, is a nodule or cicatricial swelling in the course of a 
nerve which has maintained its continuity. In those cases the continuity 
of the nerve should not bo interrupted. It should be freed from adhesions, 
and incised in the long axis of the swelling. All operations which involve 
grafting of nerves are futile. For an account of the great advances in the 
technique of the surgical treatment of nerve injuries which have been made 
as a result of experience gained in the Great War, special treatises must be 
consulted. 

The treatment of painful forms of nerve lesions is extremely difficult. 
In severe cases external applications and internal medication entirely fail. 
Simple freeing of the nerve sometimes gives relief. Where this fails, it may 
be advisable to practise complete division followed by immediate suture. 
Alcoholisation of the nerve trunk often gives immediate and lasting relief. 
Under general anjBsthesia the nerve is freed, and then injected with 1 c.c. of 
weak alcohol at a point two or more centimetres above the lesion. This, 
of course, is followed by motor paralysis ; but recovery occurs in about six 
months. 
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INTERSTITIAL NEURITIS 

Synonym. — Neuro-fibrositia. 

Definition. — A malady wbich commonly attacks the Large nerve plexuses 
or nerve trunks, but which may affect any peripheral nerve trunk, and which/ 
is characterised anatomically by an inflammation of the connective tissues! 
which surround and bind together the nerve fibres into the nerve trunks. \ 
This fibrositis, which may be local or diffuse in the affected nerves, is the \ 
result of the causes of fibrositis in general, and is frequently associated with \ 
fibrositis elsewhere, as, for example, when sciatica is associated wdth lumbago. 
The symptoms are those of irritation of the nerve fibres, namely, pain in tlie 
distribution of the nerve trunk, tenderness of the nerve trunk, muscular 
fibrillation and cramp. Loss of function of the nerve fibres in the way of 
loss of sensibility or muscular paralysis is the rarest of events in interstitial 
neuritis, and is seen only as the result of terminal cicatrisation iji severe 
cases. Muscular wasting may occur in severe or in longstanding cases, but 
it is a general wasting of muscles of the painful region, not confined to the 
distribution of the nerve involved, and therefore resembling the muscular 
wasting which is seen in joint disease. # 

Pathology. — The malady is met uitli soon after puberty, and is incident 
chiefly upon the first half of adult life, being iinknoAvn in childhood and rare 
in old age. It is of fen associated with other forms of fibrosilis such as 
lumbago. Often it arises spontaneously, without external cause ; but (‘xposure 
to cold may directly cause it, as also may injury such as stretching, bniising 
or wounding of the nerve trunk. Gout and diabetes are well-known clinical 
associations. 

The morbid anatomy is W'cll seen when the nerve is exposed during opera- 
tive procedures for the relief of the condition. The affected nerve trunk 
is swollen and pink in colour ; the sheath is distended, and droplets of fluid 
exude when it is incised, and sometimes the nerve is adherent to the sur- 
rounding tissues. This inflammatory condition may be local and appear as a 
pink bulbous enlargement of the nerve tnink, or it may spread widely over 
a long stretch of the nerve trunk and its branches. When the inflammatory 
process subsides there may be cicatrisation of the j)cri- and eudo-neuriuiu. 
Only in the rarest cases docs the morbid process become so severe as to 
interfere with the more important functions of the nerve trunk with the 
production of motor and sensory paralysis, and even in these cases complete 
ultimate recovery is the ndc. The local inflammatory condition causes a 
slight shortening of the nerve trunk, and this causes the affected limb to be 
held in that position which will keep the nerve trunk most relaxed. It is also 
the cause of the severe pain which occurs on any movement wnich stretches 
the nerve trunk. 

Interstitial neuritis is sometimes an associate of arthritis. For example, 
in arthritis of the shoulder- joint it is not uncommon to meet with definite 
involvement of the brachial nerves, and again in chronic artliritis of the 
hip-joint the inflammatory process may extend from the capsule of the hip- 
joint directly into the contiguous sciatic nerve. 

The malady may affect any of the nerve roots or nerve trunks, and 
sometimes several of these may be co-involved. When Ihe nerve roots 
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are affected “ radicular neuritis ” results. The sciatic nerve is by far 
the most common scat of the disease, producing the condition known as 
sciatica.” Next in order of frequency comes the bradiial plexus, causing 
brachial neuritis,” the anterior crural nerve causing “ anterior crural 
neuritis,” the upper part of the cervical plexus producing “ cervico -occipital 
neuritis,” and the intercostal nerves producing the so-called ” intercostal 
neuralgia.” 

Symptoms. — These arc the same whatever nerve is affected, and con- 
sist in — (1) Pain radiating in the area of distribution of the affected nerve, 
of a dull, aching cliaracter with acute exacerbations and often very long- 
lasting. (2) Tenderness of the affected nerve to pressure and stretching. 
(3) Subjective peripheral sensations such as tingling, burning or numbness. 
(4r) General wasting of the muscles of the surrounding region with marked 
hypotonus, not confined to the muscles supplied by the affected nerve and 
akin to arthritic muscular atrophy. This wasting may reach a very remark- 
able degree. (6) Increase of the deep reflexes of the limb. (6) Diminution 
or loss of the deep reflex in the supply of the affected nerve. This is a valu- 
able indication of the severity of the lesion. In a case of sciatica, for example, 
all the muscles of thigh and leg are wasted, the knee-jerk and the adductor- 
jerks are markedly brisk, whereas the ankle-jerk, which is in the sciatic supply, 
is diminished in slight cases and lost in severe cases. (7) The affected limb 
is held in a characteristic position to avoid stretching of the nerve, and the 
gait is similarly modified. (8) Trophic and vasomotor changes are not 
uncommon. (9) Fibrillation is often present. 

Diagnosis. — There is sometimes considerable difficulty in the diagnosis 
of cases of interstitial neuritis on account of the almost identical clinical 
picture which may occur in the early stages of pressure upon nerve roots 
or nerves by tumours. The following points are of value in distinguishing 
the two conditions : The pain of pressure lesions is rarely so severe as 
that of interstitial neuritis. Tenderness on pressure or stretching of the 
nerve trunks is absent in pressure lesions. Signs of loss of function — 
paralysis and sensory loss — come on early in pressure lesions. The most 
careful search should be made in every case for any possible cause for 
local pressure, such as primary and secondary neoplasms, spinal tumours, 
spinal caries and diabetes. To make a diagnosis of interstitial neuritis in 
the presence of a mammary or testicular carcinoma, removed or not, is to 
advocate the highly improbable, whatever the symptoms may be. 

Brachial Neuritis. — Tliis form of interstitial neuritis is somewhat rare, 
and is met with chiefly in women over the age of 36 years. Sometimes it 
follows injury to the brachial plexus from any violence causing undue 
separation of head and shoulder. More often it arises spontaneously. The 
pain, which is often of sudden onset, may be of great severity, and may be at 
first referred to the region of the plexus itself, the back of the scapula, the 
axilla, the forearm or the hand, is at first intermittent, but it soon becomes 
continuous and spreads over the whole upper limb. Tingling and numbness 
in the hand and trophic changes in the skin and nails of the fingers are the rule. 

One of the great difficulties in this malady is that in the upright position 
the weight of the arm and shoulder carry the shoulder downwards and 
stretch the inflamed plexus, adding greatly to the pain. Therefore it should 
be treated with the recumbent position upon the back in bed. Further, 
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every movement of the hand or arm tends to increase the pain. Splints 
which keep the arm in the abducted position and the shoulder raised so as 
to prevent tension upon the plexus arc invaluable. 

There is little difficulty in diagnosis, the only confusable conditions being 
arthritis of the shoulder and cervical rib, in neither of which conditions is 
there any tenderness of the nerve trunks of the plexus. 

Ceevico-occimtal Neuritis. — This condition, which is by no means rare, 
is characterised by pain in the upper part of one side of the neck, radiating 
over the branches of the upper cervical plexus, the great occipital being the 
most common, and the supra-sternal, supra-clavicular and supra-acromial 
branches less common seats for the pain. The fibrositis not infrequently 
co-in volves the fibrous structures in the region of the articular and transverse 
processes, giving rise to pain and stiffness of the neck on movement. When 
the pain is confined to the great occipital distribution alcohol injection is 
sometimes most efficacious. 

Sciatica. — In few common and familiar maladies is as much difference 
of opinion as to aetiology, pathology and treatment as in the case of sciatica. 
The classification suggested by Barnes Burt is probably the most useful. 
He recognises three types : (i) root sciatica, sometimes called radiculitis ; 
(ii) trunk sciatica; and (iii) referred sciatica, and believes that the'ootiology 
of the three is different in each case. Hoot sciatica is commonly due to 
spondylitis, or strain of the lumbar vertebra} ; trunk sciatica depends upon 
interstitial neuritis of the nerve sheath ; and referred sciatica results from 
inflammation of some structure (muscle, bursa, joint) supplied by the sciatic 
plexus. He finds in his own scries of cases that root sciatica accounts for 
36 per cent, of the total, trunk sciatica for 18 per cent., and referred sciatica 
for 46 per cent. In previous editions of this book, the description was confined 
to root trunk sciatica. This account now follows, questions of differential 
diagnosis being discussed subsequently. It has been said that true sciatica 
as here defined is never bilateral, and that bilateral sciatic pain is always 
the result of gross lesions involving the nerve. It is important that this 
error, which has crept into so many textbooks, should be contradicted, for 
sciatica is occasionally bilateral, and the sciatica wrhich occurs in glycosurics 
is usually bilateral. 

The malady is not met with in childhood, but it begins to be common 
soon after puberty, and its incidence is greatest upon early middle life. In 
the majority of the cases it arises without assignable cause, sometimes injury 
to the nerve of any nature, as from a twist of the leg, a bruise or a fall is 
responsible. Only in rare cases does exposure to cold and wet seem to have 
excited the onset. It is important that the urine should be tested in every 
case of sciatic pain, for glycosuria is more often found in cases of sciatica 
than is usually bebeved. In the case of an apparent sciatica, the possibility 
of rupture of an intervertebral disk should be borne in mind (cf. page 1773). 

Symptoms* — The chief symptom is pain along the course of the nerve 
or of its branches, and since the sciatic nerve often divides within the pelvis 
into the great internal and external sciatic branches, the pain may be con- 
fined to the distribution of one of these alone. One feature of the pain valuable 
for diagnostic purposes is that it never reaches above the crest of the ilium, 
but in this connection it must be borne in mind that fibrositis of the back 
(lumbago) not infrequently precedes or accompanies the onset of sciatica. 
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The pain may be partly intra-pel vie, for the sciatic nerve is formed within 
the pelvis. Where the interstitial neuritis is entirely intra-pelvic, tenderness 
of the nerve trunk to digital pressure in the thigh and buttock fails as a 
physical sign. The onset is occasionally sudden, and associated with slight 
pyrexia and constitutional disturbances as in other forms of hbrositis ; but, 
as a rule, the malady sets in gradually with pain in the buttock, back of the 
thigh or leg, in movements and in postures which make the nerve tense, or 
cause pressure upon it. The pain gradually increases in se^rerity. It may bo 
both gnawing and burning and sharp and dailing in character. It is usually 
continuous, with occasional severe exacerbations which occur spontaneously 
or are excited by movement. Its intensity generally increases at night. The 
seat of the pain often varies from day to day. 

Extreme tenderness of the nerve on pressure is rarely absent, except in 
those cases where the neuritis is intra-pelvic, and the tender region usually 
indicates the situation of the lesion of the nerve trunk. Stretching the nerve 
by extending the knee with the thigh flexed is productive of great pain which 
may be lasting. The best method of testing the sensitivity of the nerve to 
stretching is to put gentle pressure with the thumb on to the popliteal space 
as the patient sits in a chair with the knee bent at a right angle. Sometimes 
there is considerable tenderness of the muscles. The muscles waste not only 
in the sciatic supply, but throughout the whole low’er limb and buttock, 
surely from reflex irritation as in arthritis atrophy. Cramp in the leg and 
reflex spasm are common, and muscular fibrillation is often seen. Paressthesia 
in the form of tingling, burning and numbness is the rule ; but loss of sensi- 
bility only occurs in the rarest and most severe cases, and its presence should 
always suggest the presence of a pressure lesion. Barnes Burt states that 
in root sciatica (radiculitis) there is also some rigidity of the lumbar 
spine, tenderness along the lateral aspects of the spine in this region, 
and also pain along the distribution of the lateral cutaneous nerve of 
the leg. 

Peculiarities of stance, gait and position arise from the tenderness of the 
nerve to stretching, that position being assumed by the patient which keeps 
the nerve slackest. In standing, the weight of the body is placed upon the 
sound limb, and the other limb is flexed at hip and knee and extended at 
the ankle, with the toes only resting on the ground. In walking, the patient 
limps in this same position without straightening his knee or extending his 
ankle, and in bed he lies with knee flexed and ankle extended. 

The knee-jerk is sometimes markedly increased notwithstanding the 
wasting of the quadriceps, the only exception being when sciatica is compli- 
cated with anterior crural neuritis. The ankle-jerk being in the sciatic 
supply tends to be diminished in proportion to the severity of the neuritis, and 
in severe cases it is always lost. It may not return after recovery from the 
original attack. 

Slight trophic and vasomotor changes in the periphery of the limb are 
commonly seen. 

In very rare cases the cicatrisation which follows the inflammatory pro- 
cess miy^ cause motor and sensory paralysis of all the region below the 
knee. Such in, case came under our care 2 years after the onset, and was 
explored by Sargent, who found the nerve in the gluteal region densely 
cicatrised and widely adherent to the muscles. The nerve was freed, and 
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incised longitudinally in many places, and this patient made a complete 
recovery. Every degree of severity may be met with from the mildest to the 
most acute, and from the most rapid lasting but a few weeks to the most 
chronic lasting 2 or more years. 

It is a most remarkable fact that severe sciatica never occurs twice in 
the same limb. One severe attack seems to free the affected nerve from | 
subsequent liability to the affection, and it is comforting to be able to assure 
the patient that he will never have the trouble again in the same limb. In a 
very large experience we have never met with an exception to this rule. 

Diagnosis. — Root and trunk sciatica must be distinguished from “ re- 
ferred sciatica,” and from pains of sciatic distribution due to involvement 
of the nerve or its roots by growth. 

In sacro-iliac disease pain may be referred along the sciatic nerve, but 
the nerve trunk is not tender to pressure or to stretching, while the joint is 
tender, and radiography may reveal a lesion in it. In osteo-arthritis of the 
hip the signs of sciatica are absent, while there is limitation of active and 
passive movement of the joint, and pain on movement. In this condition 
it is more common for pain to be referred down the front of the thigh than 
along the sciatic distribution. Fibrositis of gluteus medius and minimus 
may also produce pain of sciatic distribution of some severity. • 

In new growths involving the nerve, the clinical picture is not really 
that of a true sciatica. The pain differs in character, is frequently accom- 
panied by muscular weakness and wasting and by sensory loss, and the 
patient’s general condition is cachectic and suggestive of malignant disease. 
There may also be a history of primary carcinoma. The presence of bilateral 
sciatic pain is, as has been said, not pathognomonic of involvement of the 
nerve roots by growth. Indeed this involvement is as commonly unilateral 
as not. 

The pains of tabes and other nervous diseases when confined to the 
sciatic distribution arc distinguished by the presence of other physical signs 
of those diseases. 

Course and Prognosis. — Sciatica commencing acutely tends in the 
course of time to lesson in severity and become chronic, but some acute cases 
cure rapidly. When the malady has a slow commencement it usually lasts 
longer than does an acute case, and it is much more liable to exacerbations 
than when commencing acutely. The traumatic cases show no essential dill'er- 
ence from the spontaneous, except that in the former adhesions of the nerve 
to the muscles from bmising is likely to prolong the duration of symptoms. 
The prognosis is always absolutely good as regards recovery, and in severe 
cases there is no likelihood of relapse. In slight cases, however, subsequent 
attacks are not uncomhion. 

Treatment. — The first essential in the treatment of all recent cases is 
to secure rest and to avoid all those things which excite or increase the pain. 
The duration of the attack is often considerably prolonged by neglect of 
this most essential element in treatment. Sometimes the fixation of the 
limb in a semifiexed position by means of Liston’s or Macintyre’s splint 
gives great relief. The use of the bed-pan is advisable to avoid flexion of 
the hip and stretching or pressure upon the nerve in the act of defa3cation. 
On the other hand, towards the end of a chronic case, active exercise with 
massage and passive movements are necessary to restore the shortening of 
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the nerve. The application of heat in the form of hot- water bottles, poultices 
and radiant heat ia invaluable for the relief of pain, and for curative purposes. 
Counter-irritation ia very useful, and is best used in the form of the strong 
tincture of iodine which should be painted in a broad strip over the course 
of the sciatic nerve, from sciatic notch to heel, daily until the skin becomes 
inflamed, just short of blistering. Massive injections of from 4 to 8 ounces 
of sterilised normal saline solution, made slowly into the region of the affected 
nerve at a temperature of 104“ F., are said to be valuable both in acute and 
chronic cases. Acupuncture of the nerve with a series of specially designed 
needles is a useful and ancient remedy which acts by puncturing the 
sheath of the nerve, and allowing the escape of inflammatory exudation. 
Attempts to stretch the nerve by flexion of the thigh and extension of 
the knee may do great harm, and rarely do good. In chronic cases of sciatica 
or brachial neuritis and in fibrositis of the glutei, iodine given in the 
following manner is sometimes useful : 

IV lodi . . gr. 1 

Pot. iodidi . . gr. f 

Sp. rect. . . . mm. 12 

Sig. min. 12 to be dropped into half a teacupful of water, and to be taken after 
being allowed to stand for 15 minutes. This may be administered thrice 
daily, and continued for 3 weeks. Some patients tolerate the doubling of 
this dose after the first week. The salicylates arc of great service, especially 
in the form of aspirin, which may be given liberally. Urodonal in doses of 
()0 grains thrice daily is also often valuable. In the more chronic cases 
sulphur and guaiacuiii are serviceable. For the relief of pain heat is generally 
beneficial, but in some of the most acute cases the application of heat in- 
creases the pain, and in those an ice-bag will sometimes give great relief. 
All the analgesics of the coal-tar series, acetanilide, plienacetm, etc., are 
valuable adjuvants to relieve pain, and these may be conveniently pre- 
scribed with aspirin, or if sleep be difficult with barbitone or carbromal. When 
pain is very severe and rebellious to the above-mentioned remedies, opium 
or morphine is indicated. It is essential from the exhausting quality of the 
Iiain that the patient should be well fed, and alcohol is often of service. 


RUPTURE OF THE INTERVERTEBRAL DISK 
Synonym. — Herniation of the nucleus pulposus. 

Deffnidon. — A condition of pressure upon the spinal cord or on the roots 
of the cauda equina resulting from the extrusion into the vertebral canal 
of the nucleus pulposus of the intervertebral disk, It is traumatic in origin. 

iEtiology. — The majority of cases give a history of injury at, or shortly 
before, the onset of symptoms. The injury is commonly of the variety known 
as a strain of the back, due to sudden bending, the lifting of heavy weights, 
or sudden movements of the back, as when striving to avoid a fall. Males 
arc commonly affected. 

Pathology. — Formerly the condition under discussion was one recognised 
on laminectomy, and spoken of as endochondroma of the disk. Actu^y in 
the circumstances enumerated above, the disk ruptures , and its nucleus 
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(nucleus pulposus) herniates into the canal. The common seat of such rupture 
is the lumbar spine, commonly between the fourth and fifth lumbar, or between 
the fifth lumbar and the sacrum. Multiple ruptures have been recorded. 

Symptoms. — The outstanding feature is pain, starting in the small of 
the back and radiating down one thigh, the outer side of the leg and the 
ankle. The pain is severe and lancinating, aggravated by stooping and 
relieved by lying down. There is some flattening and limitation of movement 
of the lumbar spine. Flexion of the extended leg at the hip may be painful.\ 
In some 60 per cent, of cases the ankle jerk is lost, other abnormal signs being 
absent. Occasionally more severe signs of root compression are present, 
and in rupture of dorsal disks some signs of compression paraplegia, mild in 
degree, may be found. The most typical picture is one of pain in the small of 
the back radiating down one leg. In other words, the symptoms usually 
mimic those of sciatica. 

Diagnosis. — In addition to the history and signs mentioned, radiography 
of the spine may reveal narrowing of the intervertebral space at the level 
of the damaged disk, but the intrathecal injection of lipiodol may be necessary 
to confirm diagnosis. 

Treatment. — Attention having been drawn to the condition, there is 
a not unnatural tendency to diagnose it somewhat too frequently, and to 
submit patients unnecessarily to hpiodol injection. Careful consideration of 
all the facts, and conservative modes of treatment, e.g. rest, massage, etc., 
should first be tried. The operative procedure for the removal of the extruded 
portion of the disk involves laminectomy and is a severe ordeal. For this 
reason it should not be undertaken unless the diagnostic indications are 
clear and unequivocal. 


CERVICAL RIBS 

.Etiology. — The development of the ribs at the thoracic inlet depends 
on the mode of formation of the brachial plexus, for the nerves are large 
structure in the embryo at a time when the ribs are soft and pliable. When 
the plexus is “ normal,” a well-formed first rib springs from the first dorsal 
vertebra. If, however, the plexus is ‘‘ post-fixed,” that is, when the contribu- 
tion to the plexus from the fourth and fifth cervical segments is small and the 
fibres from the first and second dorsal segments form a powerful cord, this 
cord in rising over the first dorsal rib may compress and deform it to such 
an extent that it presents the characters of a rudimentary rib. On the 
other hand, and this is more frequent, when the plexus is pre-fixed, that is, 
when the contribution from the upper cervical segments is relatively large 
and that from the dorsal segments is small, a supernumerary rib is allowed to 
develop from the seventh cervical vertebra. When this pre-fixation is pro- 
nounced, the seventh cervical rib is often very large and is easily felt in the 
neck. In these cases symptoms are usually absent. In a certain number of 
cases in which the abnormality is intermediate in degree, symptoms are 
caused by compression of the lower cord of the plexus as it passes over the 
supernumerary rib, or over the deformed first rib. This compression may be 
exercised by the bony portion of the extra rib, but more often the nerves are 
damaged by a fibrous prolongation of the rudimentary rib which connects it 
with the first rib. 
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But these abnormalities in the ribs only cause symptoms in some 10 per 
cent, of the cases in which they are present. Further, the symptoms are 
often unilateral with bilateral supernumerary ribs, and the symptoms are 
often most prominent on the side of the smaller extra rib. Again, the onset 
of symptoms is usually delayed until adult life is reached. It is clear, there- 
fore, that some contributory cause must come into play. This is found in 
the dropping of the shoulder girdle, which is normal in adolescents, and is 
often excessive in persons whose muscular tone is low. In a child the clavicle 
rises boldly as it passes outwards. In a normal adult male the clavicle is 
almost horizontal, in women it droops slightly, and in those who develop 
symptoms of pressure on the nerves, the outer is usually distinctly low'cr 
than the inner end. In the latter, the lowest cord of the plexus is submitted 
to constant rubbing against the extra rib which rises and falls during respira- 
tion, and it is compressed by any movement of the arm which depresses the 
shoulder girdle. Relief is obtained by raising the shoulders, and patients 
soon learn to support the limb and to assume attitudes in which pressure 
on the nerves is relieved. 

Women suffer most often, the right arm being affected more often than 
the left. The onset is usually gradual, but occasionally it comes on suddenly 
after childbirth, or on lifting a heavy weight. 

Symptoms. — These may be sensory, motor, or vasomotor, either singly 
or in combination. Subjective sensory disturbances are most frequent. 
They take the form of numbness and tingling or neuralgic pains. Par- 
a3sthesifl0 are most often unilateral, and are frequently confined to the ulnar 
or to the radial side of the hand and fingers. It is rare for all the fingers to 
be affected. Pain, when present, is usually felt below the elbow. It is 
often neuralgic, darting down the arm, and again confining itself to one 
border of the limb. It hardly ever radiates from the neck. 

Objective sensory disturbances are usually slight or absent. They may 
be found over the ulnar or radial border of the distal portion of the limb in an 
indefinite area, wluch does not conform to the distribution either of the ulnar 
or radial nerve. 

Muscular atrophy is not so frequent as subjective sensory disturbance. In 
the “ median type,” wasting is confined at first to the abductor and opponens 
pollicis muscles, and the outer part of the thenar eminence shows a remarkable 
reduction iu size, wliich contrasts strongly with the inner part, which retains 
its normal bulk. In the “ ulnar type,” wasting appears first in the small 
muscles of the hiJiid supplied by the ulnar nerve. In some cases all the 
muscles of the hand and, to a less degree, the flexors in the forearm show 
considerable wasting. The atrophy is frequently bilateral and symmetrical. 

Vasomotor distmbancca are very common. The hands feel hot or cold, 
they may be mdematous or discoloured, and the changes may suggest 
Raynaud’s disease. Pressure on the subclavian artery sometimes causes 
inequality of the pulse. This disax)pears when the arm is raised. 

Diagnosis. — The presence of pain, parajsthesiaj or vasomotor disturbances 
in the upper limbs, or wasting in the muscles of the hands, should always 
arouse the suspicion of supernumerary or rudimentary ribs. When pain is 
the only symptom, its distribution along one border of the arm or hand, 
and the patient’s account of the manner in which it may be increased or 
diminished by raising the shoulder girdle or performing movements which 



1776 


DISEASES OF THE NERVOUS SYSTEM 


depress it, usually direct attention to the cause. Symmetrical atrophy in 
the hands may suggest progressive muscular atrophy of spinal origin, but 
this diagnosis is usually rendered untenable by the association of sensory 
troubles or vasomotor phenomena, or by the findings on X-ray examina- 
tion of the neck. For the differential diagnosis from syringomyelia, see/ 
page 1732. | 

Treatment. — Pain may be relieved by rest with the arms suitably sup- 
ported. Atrophy calls for immediate operation to remove the offending rib. 
Pain is always relieved by operation, either immediately or after an interval 
of some months. The progress of atrophy is always retarded, and complete 
recovery may occur if an operation is undertaken early. 


OBSTETRICAL PARALYSIS 

It is important and useful to group together under this heading all those 
conditions of paralysis occurring, either in mother or child, which are the result 
of the processes of labour in the passage of the foetal head through the pelvis. 
Autopsies upon the still-born, and upon children who have survived birth 
for a few days only, have shown that haBmorrhage into the meninges is of 
common occurrence, and it has been argued that such meningeal haemorrhages 
are the cause of many of the conditions of cerebral paralysis which are 
present immediately after birth, or which appear during the first year of 
life, and especially the cause of cerebral diplegia. The pathological condi- 
tions found in the brain in cases of cerebral diplegia, however, are such as 
make it absolutely impossible that they could be caused by meningeal haemor- 
rhage, for no sign of old haemorrhage is ever found, nor could hteinorrhage 
cause a general cell atrophy of the brain without signs of any local lesion. 
It seems clear, then, that though meningeal haemorrhage may be of common 
occurrence during birth, and may be the cause of still-birth, yet there is no 
clinical or pathological evidence to show that it gives rise to any lasting cere- 
bral defect. 

The following condition may occur : (1) In the child : facial paralysis ; 
hemiplegia from laceration of the brain substance ; fracture-dislocation of 
the spine with transverse lesion of the spinal cord ; injury to the brachial 
plexus from the separation of head and shoulder in traction ; and injury 
to peripheral nerve trunks at the elbow, axilla or groin, in using traction 
with the finger. 

(2) In the mother : paralysis of the supply of the lumbo-sacral cord and 
obturator nerve from prolonged pressure of the head against the sacrum and 
pelvis. ^ 

Facial 'paralysis . — This is usually caused by the pressure of the forceps 
upon the facial nerve as it crosses the ramus of the jaw, but it has been known 
to occur where instruments have not been used. When unilateral, as is the 
common event, it gives rise to h’ttle or no difficulty with sucking, and is 
evidenced by the unsightly deformity of the face, which is drawn over to the 
sound side. AVhen bilateral, it is one of the causes of complete inability to 
suck, and on account of the flaccid symmetry of the face may easily be over- 
looked. It necessitates spoon feeding for a considerable time. Obstetrical 
facial paralysis invariably recovers within a few weeks and does not give 



OBSTETRICAL PARALYSIS 1??7 

rise to after-contracture. Gentle stretching and tnassage of the face with the 
finger is the only treatment required. 

Hemiplegia from laceration of the brain may occur during delivery in 
contracted pelvis from the pressure upon the sacral promontory, and has been 
caused by the use of forceps. It is exceedingly rare, and is generally rapidly 
fatal from the associated hfumorrhage. It may occasionally be survived, 
with an irreparable hemiplegic condition 

Fracture-dislocation of the spine is produced by traction upon the after- 
coming head by pulling upon the trunk. We have seen it associated with 
injury to the brachial plexus. It occurs most often in the lower cervical 
region, and the transverse lesion of the spinal cord is usually complete. 

Injury to the brachial plexus may occur in traction either upon the head, 
or Upon the trunk, if the head is afterooming, and is caused by an undue 
separation of head and shoulder on one side rupturing or straining the 
brachial plexus. The paralysis is usually of the upper arm or Erb type, 
the fifth and sixth roots being most aKected, and the deltoid, biceps and 
supinator longua muscles being paralysed, but the whole plexus may be 
involved and even torn completely across. Traction upon a prolapsed arm 
has caused lower arm or Klumpke type of paralysis, in which the first dorsal 
and eighth cervical roots are most affected, and the intrinsic hand muscles 
and the flexors of the forearm are paralysed. The obstetrical lesions of the 
brachial plexus are for the most part serious lesions, many of the cases making 
no motor recovery at all, though sensibility is usually regained. The prog- 
nosis depends upon the severity of the damage to the plexus, as to whether 
the roots are actually torn or only bruised. The slight cases recover well 
enough. 

Injury to the peripheral nerves from pressure or traction upon the flexures 
is seldom severe enough to prevent a rapid and complete recovery. 

Paralysis of the lumbo-sacral cord and of the obturator nerves in the 
mother, immediately after parturition, is an exceedingly interesting clinical 
condition. In the first place, the lumbo-sacral cord is in a much more exposed 
position as regards the foetal head engaging the pelvis than are the other 
nerves of the sacral plexus, and may be subjected to such severe pressure as 
causes paralysis, and in the second place, the obturator nerve actually crosses 
the brim of the pelvis and must of necessity be pressed upon by any large 
foetal head which passes the pelvic brim. The lumbo-sacral cord paralysis 
is evidenced by dropped foot and paralysis of the anterior tibial and peroneal 
muscles and if it is severe, by loss of sensibility over the distribution of the 
fourth and fifth lumbar roots. Sometimes the third lumbar root area is 
affected. The obturator nerve involvement is shown by weakness or paralysis 
of the muscles supplied by the obturator nerve, namely, all the adductor 
muscles of the thigh. The paralysis may be noticed directly after parturi- 
tion, or when the patient begins to get about upon her legs. The lumbo- 
sacral paralysis is usually unilateral, and is nearly always upon the right 
side. The obturator paralysis is not uncommonly bilateral, and both forms 
of the paralysis may coexist. There may be numbness, but Ho pain. This 
condition nearly always occurs with a first dehvery, and often the child’s head 
has been unduly large. It may recur with subsequent deliveries, but this is 
not a common event. 

The prognosis is absolutely favourable, every case making a complete 
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recovery in from a few weeks to a few months. The treatment is rest in the 
first place, with gentle massage and passive movements, and when power 
begins to return the patient may commence to get about. 


POLYNEURITIS 

Synonym. — Multiple Peripheral Neuritis. 

The clinico-pathological condition we know as polyneuritis, and seen in 
its most typical forms in diphtheritic paralysis or in alcoholic neuritis, repre- 
sents a very striking and uniform reaction of the nervous system. Invariably 
associated with it is a reaction of the myocardium, so that there is in cases 
of polyneuritis a recognised liability to sudden fatal heart failure. It is in 
the case of diphtheritic paralysis and of beri-beri, another form of poly- 
neuritis, that this mode of fatal termination is most often seen. Indeed, 
beri-beri may appear as a rapidly fatal cardiac illness before any signs of 
involvement of the nervous system have had time to develop. 

.Etiology. — ^At first sight the factors that give rise to polyneuritis fall 
into three groups : (i) certain chemical poisons, (ii) the toxins of certain 
bacteria, and (iii) certain disorders of metabolism. Widely differing as these 
three causative factors may seem to be, there is reason to believe that a 
common underlying factor which is immediately responsible for polyneuritis 
may underlie them aU. It is probable that in the case of groups (i) and (ii) the 
pathogenic substance gives rise to a disorder of metabolism in the course of 
which a toxic metabolite is produced in the body, this acting as the direct 
poison for nervous system and heart muscle. In the metabolic group (iii) the 
same process is in action. 

Thus, in beri-beri, for example, the illness ensues upon the ingestion of 
a diet deficient in vitamin Bi. In the absence of this substance carbohydrate 
metabolism is disordered and a toxic metabolite is produced. Thus, beri- 
beri is not, as the biochemists formerly insisted, a starvation-degeneration 
of the nervous system, but an intoxication strictly comparable with that 
obtaining in other varieties, setiologically considered, of polyneuritis. 

The final and complete proof of this unity of causation of polyneuritis, in 
whatever circumstances it is seen, is not yet available, but there is an increas- 
ing body of evidence in favour of it. 

Returning for the moment to the ordinary setiological classifications of 
polyneuritis, we see that in the case of alcoholic or arsenical polyneuritis the 
poison is taken by the mouth, and presumably the final common toxic 
substance reaches the nervous system by the blood stream. In the case of 
diphtheritic paralysis, bn the other hand, the exotoxins are produced locally 
at the site of the diphtheritic ulceration, whether on the fauces or, as in extra- 
faucial diphtheria, at some other local site on the body surface. This unique 
channel of entry gives rise in diphtheritic paralysis to a group of symptoms 
not found in other setiological varieties of polyneuritis. This group includes 
palatal and accommodation paralyses, which precede the appearance of 
polyneuritis. 

It is noteworthy that in the case of extrafaucial diphtheria this initial 
paralysis is not palatal, but is anatomically related to the site of the diph- 
theritic lesion ( skin ul cer ation or wound) . Y et the paralysis of accommodation 
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may occur whatever be the site of the diphtheritic lesion. It is believed, 
therefore, that the exotoxins gain access to the nervous system by conduction 
from the seat of the lesion via the axones of the nerves which innervate this 
region. They pass upwards in the axis cylinders to the central nervous 
system and produce their toxic action directly there, this action being re- 
flected peripherally again as a motor and sensory paralysis of the muscles and 
skin (or mucosa) in the region of the lesion. Thus, a diphtheritic ulcer on a 
finger may be followed by a local paralysis of that part before polyneuritis 
develops. The subsequently developing polyneuritis is then probably pro- 
duced in the manner described above, while the accommodation paralysis 
may indicate a specific action of the toxin upon the nervous mechanism 
concerned. We thus have a local, a specific and a gcntnal group of symptoms. 
The analogy of the local, specific and general phases of tetanus will occur to 
the reader. 

Many of the intoxications of the nervous system commonly included 
under the heading of polyneuritis are associated with lesions and clinical 
manifestations which are not those of polyneuritis. Such substances, to 
name but a few, are lead, mercury, copper, carbon disulphide and carbon 
monoxide, and it would be erroneous to regard these as causes of polyneuritis. 
Many infectious fevers are stated to be not rarely followed by polyneuritis, 
namely, enteric, malaria and dysentery, but the present writer who spent 
four years with the Egyptian Expeditionary Force in 1915-19 where the two 
last named of these infections were common saw no case of true polyneuritis 
associated with them. 

Finally, the categories of toxic polyneuritis, acute febrile polyneuritis 
and Landry’s paralysis have no known causal factors. They make their 
appearance in apparently healthy persons, adequately nourished and free 
from all discoverable signs of infection, and it is extremely difficult in the 
present state of knowledge to account for them on any hypothesis of avitamin- 
osis, or to suggest any possible mode of intoxication. In short, the patho- 
genesis of polyneuritis presents many unsolved problems. 

Clinically, polyneuritis is a lower motor neurone type of paralysis accom- 
panied by a varying intensity of sensory loss of much the same type of dis- 
tribution as the paralysis, and, as already mentioned, by signs of myocardial 
poisoning. 


1. ARSENICAL NEURITIS 

Peripheral neuritis may be caused by a single large dose of arsenic, or it 
may result from prolonged use of the drug in the treatment of such diseases 
as Hodgkin’s disease, chorea and severe auEemia. It is a rare malady, and the 
likelihood of its appearing under the last-named conditions is negligible. 
The toxic action of arsenic with alcohol seemed to be greater than that of 
either alone. 

The description given below of alcoholic neuritis applies to this form as 
well. Hypersesthesia of the skin and tenderness of the muscles are more 
constant and more severe in the arsenical form, and paralysis and atrophy 
of the muscles are often more wisespread and more rapid in their progress. 
Hyperkeratosis of the soles and pigmentation of the skin are characteristic 
of arsenical poisoning. In a suspected case, the diagnosis can be confirmed 
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by the discovery of abnormal quantities of arsenic in the urine or in the hair 
and skin. 

The mental changes described in connection with alcoholic neuritis under 
the heading of Korsakow’s psychosis may be present, especially when repeated 
poisonous doses of arsenic have been taken. 


2. ALCOHOLIC hlKUJU^rTS 

In former years alcoholism was perhaps the commonest cause of severe 
peripheral neuritis. At present it is a rare disease. It occurs most often 
in Women, especially in those who take small amounts of alcohol frequently. 
It has often been the first indication of secret drinking. 

Pathology. — The changes in the nerves are those of parenchymatous 
neuritis. They are most intense in the small branches supplying the skin 
and muscles, and they diminish in severity as the larger branches are ap- 
proached. They are best seen in the terminal branches of the musculo- 
spiral and anterior tibial nerves. The wasted muscles often show a reduc- 
tion in the size of their fibres, and an increase of connective tissue — fibrous 
myositis. The spinal cord may be healthy, but in almost all cases examina- 
tion by modern methods shows changes in the nerve cells and degeneration 
in the tract fibres derived from the posterior roots. 

Symptoms. — The onset is insidious, and in most cases premonitory 
symptoms, such as numbness and tingling in the extremities or cramps in 
the muscles of the lower limbs, arc present for several months before actual 
weakness occurs. Subjective sensory troubles are a marked feature, even in 
the early stages. Besides numbness and tingling, the patients complain of 
feelings of excessive heat or of coldness in the Hmbs, or of severe aching or 
cutting pains in the legs. Painful cramp in the calf muscles is a common 
symptom. It is often worst at night, and may interfere seriously with 
sleep. Objective examination usually reveals sensory loss, in which the 
various elements of sensation are affected in a manner which is almost 
pathognomonic. 

Stated briefly, there is anaesthesia of the skin with hypersesthesia of the 
deeper structures. Light touches are not appreciated at all or many are 
missed, the temperature sense is defective, and the prick of a pin causes no 
pain, whereas even moderate compression of the muscles may cause the patient 
to cry out. The sensory loss is greatest in the feet and hands and diminishes 
towards the knees and elbows. Muscular tenderness is usually greatest in the 
calves. The soles of the feet are also unduly tender. Hyperalgesia is often 
well marked before anaesthesia of the skin appears. To the disability caused 
by pains and spasms, weakness of the muscles is added in all but the slightest 
cases. The arms may suffer first, but in most cases the extensors of the 
toes, the dorsiflexors of the ankle, and the extensors of the fingers and wrists 
are attacked in progression, and double foot-drop and wrist-drop result. 
To overcome the foot-drop, the knees are raised high in walking. This gives 
to the gait the “ steppage " character which is common to all forms of peri- 
pheral neuritis. In most cases the distal flexor muscles are also affected, 
but to a slighter degree. In severe cases, weakness extends to the proximal 
muscles and even to the muscles of the trunk. The affected muscles become 
soft and diminish rapidly in bulk. Unless precautions are taken, contrac- 
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tures occur in the flexor musclea and produce deformities of the limbs, which 
add greatly to the difficulties of treatment. 

At the onset the knee-jerks are exaggerated, but in most cases by the 
time the patient comes under observation all the tendon reflexes are absent. 
The cutaneous reflexes may be unaltered, diminished or absent. Sphincter 
control is retained. Slight bilateral weakness of the face is often present 
but severe paralysis is rare. Ptosis, nystagmus, and weakness of the external 
ocular muscles have been observed. 

Trophic and vasomotor disturbances in the extremities are common. 
The hands and feet often perspire freely, and they may be white and cold 
or red and hot. In some cases oedema of the hands or lower extremities is 
present. In chronic cases the skin of the hands and fingers is thin, smooth 
and shiny, and the nails are ridged and brittle. 

In almost every case of alcoholic neuritis there is some psychical defect. 
One form — Korsakoff’s psychosis — ^is characteristic of and almost peculiar 
to this disease. The most prominent feature is failure of memory and loss 
of appreciation of time and place. A patient who has been bedridden in 
a hospital for nervous diseases for several weeks, when visited by the resident 
physician who has attended her daily, will “ recognise ” him at once as Dr. 
X, whom she has not seen since he brought her first child into the world 
some years ago. She is now, she says, in a lying-in hospital which she entered 
yesterday, and has just been confined with her second baby, who is in bed 
beside her. She also “ recognises ” strangers at her bedside, and connects 
them with events of long ago. Ever3rthing is related in the most circum- 
stantial manner, and if the facts were not known her tale might well be 
accepted as truth. In most cases the mental defects are not so gross. There 
is merely a failure of memory, to which is added moroseness and irritability, 
caused by withdrawal of alcohol. 

3. DIPHTHERITIC PARALYSIS 

The exotoxin of diphtheria is highly selective for nervous tissues, and 
some form of paralysis occurs in a very high proportion of the cases. The 
intensity of the paralysis bears no constant relation to the severity of the local 
infection, for cases, in which the original disease has passed unnoticed, may 
be followed by serious damage to the nervous system. Walshe has classified 
the nervous manifestations of diphtheria into three distinct groups, namely, 
the local, the specific and the generalised paralyses. 

Local paralysis occurs in parts related anatomically by nervous connections 
to the site of the diphtheritic lesion. In faucial diphtheria, the local palsy 
appears in the palate. In extra-faucial diphtheria, e.g. infected sores on 
the limbs, the local palsy appears in the muscles supplied by the segments 
of the cord to which afferent nerves from the infected focus pass. The reason 
for this is, that toxins elaborated by the diphtheria bacillus ascend from 
the primary focus to the cord or the medulla. Having reached the central 
structures, they diffuse to neighbouring motor cells and, by injuring them, 
cause paralysis, of the muscles they supply. Paralysis of the palate therefore 
does not occur except in faucial diphtheria. 

The specific manifestation of diphtheria is paralysis of accommodation. 
Like trismus in tetanus, it is not due to a local lesion, but occurs in many 
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cases, whatever the site of origin of the toxins. It is present in cases of both 
faucial and extra-faucial diphtheria, and is the local effect of exotoxin accepted 
from the igeneral blood stream. 

The tli rd or generalised form of diphtheritic paralysis is multiple neuritis. 
It follows extra -faucial as well as faucial diphtheria, and is also a result 6{ 
the action of exotoxin circulating in the blood. I 

Symptoms. — As faucial diphtheria is the commonest form, the moat 
frequent nervous symptom is paralysis of the soft palate. It is shown by the 
nasal quality of the voice and by the regurgitation of fluids through thi 
nose. As a rule, the weakness is bilateral and equal, but in some cases it m 
greater on the side on which the local lesion is more severe. It makes its\ 
appearance in most instances about the end of the second week, but may 
come on as early as the fourth day, and as late as the sixth week. The soft 
palate is relaxed, and its movement on phonation is diminished. The palate 
may be insensitive, and its reflex is often diminished or lost. Recovery 
usually occurs in a few weeks. In rare instances the muscles of the pharynx 
and the vocal cords are paralysed. Together with palatal palsy, it is common 
to find marked weakness and tenderness of the sternomastoid muscles and 
masseters. These are also local effects. 

Paralysis of accommodation appears about the same time as tlie palatal 
palsy, perhajjs a few days sooner. The reaction of the jjupils to accommoda- 
tion as well as to light, can almost always be obtained. The trouble is sub- 
jective, and is shown by defects of near vision — for example, by inability to 
read small print. Hypermetropes suffer great inconvenience. In myopes 
it may pass unnoticed. Paralysis of any of tha extrinsic ocular muscles 
with strabismus and diplopia may occur, and this may be either nuclear or 
peripheral in type. 

Multiple neuritis usually comes on three to six weeks after recovery 
from the throat infcctiou. Its presence is olten detected when patients 
begin to exert . themselves during convalescence. Weakness and aching 
pains in the legs, unsteadiness in walking, clumsiness in performing fine 
movements with the hands, feelings of pins and needles in the extremities — 
all these are common early symptoms. Weakness affects in varying degree 
the muscles of the neck, trunk and limbs. It is generally slight in degree, 
greater in the lower than in the upper extremities, and greater in the extensor 
muscles than in the flexors. Marked local atrophy is uncommon. In severe 
cases, life may be endangered by paralysis of the intercostals and of the 
diaphragm, but fortunately one set of muscles has usually begun to recover 
before the other is seriously affected. The small muscles of the hands and 
feet and the muscles of the calves and forearms are almost always tender 
on pressure. They are soft and flabby, and often show a partial reaction 
of degeneration. 

Sensory ataxy is almo.st always present, and is often severe when the 
paralysis is trivial. It causes the patient great inconvenience, as it inter- 
feres seriously with walking and with the finer movements of the hands. 
Objective examination reveals sensory impairment of the “ glove-and-stock- 
ing ” type. On the hands and feet, the loss to light tactile stimuli is often 
complete, pain and temperature being less affected. As the limb is ascended, 
sensation gradually becomes normal. Even when the sensibility of the skin 
is but little diminished, the sensations of position and of passive movement 
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in the extremities are often seriously impaired, and the sense of vibration 
is often lost. 

In the early stages and for a few days the tendon jerks are exaggerated, 
but are lost later in every case. Their return is often long delayed, and it is 
common to see patients months after recovery of normal power, in whom the 
knee-jerks are still absent. It is common also to find them absent many 
months after an attack of diphtheria in patients who give no history of 
nervous symptoms during the attack. The skin reflexes are usually retained, 
and stimulation of the sole gives a normal response. 

Cardiac failure is a grave but uncommon complication. It is of myo- 
cardial origin. Vasomotor paralyses and disturbances in the nutrition 
of the skin, which occur so often in other forms of peripheral neuritis, are 
never seen in diphtheria. In those that survive the attack, complete recovery 
from the nervous troubles always occurs. 


4. DIABETIC NEURITIS 

In many patients with glycosuria, symptoms are present which point to 
changes in the peripheral nerves, or in the fibres of the posterior roots. In 
many respects they resemble tabes rather than pheripheral neuritis ; but 
as the exact pathology is still unknown, it is convenient to describe them 
here. 

Pathology. — ^Degenerative changes have been found in the peripheral 
nerves in some cases, in others these were healthy, whilst the intramednlla^ 
portion of the posterior roots showed degeneration, similar to that found in 
tabes. 

Symptoms. — ^In some cases the only symptom is neuralgic pain in the 
distribution of one or more peripheral nerves. This is commonest in the 
lower limbs, where it simulates sciatica, and sugar is found in the urine in 
the absence of any other sign of diabetes. 

In severe cases of diabetes the knee-jerks and ankle-jerks are diminished 
or lost in more than half the cases. This may accompany subjective sensory 
troubles in the lower limbs, or it may appear as an isolated symptom. The 
muscles are very often tender and the vibration sense of the feet is frequently 
absent. To objective examination, the sensibility of the skin is usually intact. 
Perforating ulcers of the feet have been observed. 

Diagnosis. — The diagnosis of multiple neuritis from other diseases rarely 
presents any difficulty. It is made from the combination of symmetrical 
flaccid paralysis with sensory loss of the “ glove-and-stocking ” type, and 
tenderness of the muscles and nerves, confined to or most intense in the 
distal parts of the limbs. When sensory disturbances and diminished tendon 
reflexes are prominent symptoms and muscular weakness is slight, tabes 
may be suggested, and the resemblance is still greater when ataxia is present. 
Difficulty usually arises when the distinction has to be made between tabes 
and alcoholic neuritis, in a patient who has courted both diseases. In most 
iastances the diagnosis can be made from the nature and distribution of the 
sensory changes. The lightning pains of tabes cannot be mistaken by any 
one who is familiar with their peculiar characters. Ansssthesia of the ex- 
tremities is common to both diseases, but diminished sensibility around the 
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nose and across the chest is peculiar to tabes and is present in almost every 
case. In neuritis the calf muscles and nerve trunks are tender, whereas 
in tabes the sensibility of these structures is usually greatly diminished. 
HypersBsthesia to touch and temperature, and great exaggeration of the 
abdominal reflexes, also suggest tabes. 

5. ACUTE FEBRILE POLYNEURITIS 

Synonym. — Acute Infective Polyneuritis. 

At various times small epidemics of a form of polyneuritis characterised 
by a febrile onset and by the involvement of the facial nerves have been 
described (Osier, Gordon Holmes, Rose Bradford and others). Nothing is 
known of its aetiology and it is probably not essentially different from Landry’s 
paralysis in nature, though less fulminating in onset and not so liable to grave 
involvement of the trunk muscles. 

Symptoms. — The onset is with slight fever, headache and malaise, pains 
in back and limbs, and such general symptoms as a coryza or gastro-intestinal 
irritation. The fever persists for 2 or 3 days only. A few days then elapse 
before the signs and symptoms of polyneuritis develop. It is said that the 
proximal limb muscles are more severely involved than the distal muscles, a 
point of distinction from other forms of polyneuritis, but this relative incidence 
of weakness is not invariable and has probably been over-stressed^ The 
trunk muscles do not escape, and the face is usually bilaterally paralysed. 
As in other forms the paralysis is of the lower motor neurone type, flaccid, 
atrophic and with loss of tendon jerks. As in Landry’s paralysis sensory 
loss is very slight, and there is relatively slight muscular tenderness, The 
cerebro-spinal fluid may show a high rise in the protein content, but is other- 
wise normal. 

The clinical course is variable, and sometimes fluctuating in the individual 
case. Death may ensue from paralysis of the respiratory muscles, and 
recovery in the majority of cases is fairly rapid. There is the usual tachycardia 
of polyneuritis. 

Treatment. — The first essential in treatment is to remove the patient 
from the influence of the existing cause. In alcoholic cases, rigid precautions 
are necessary to prevent secret access to alcohol. To attain this, treatment 
in an institution is almost a necessity. In most instances when the cause, 
whatever it may be, is removed, gradual improvement sets in and complete 
recovery ensues, in a time that varies with the severity of the symptoms. 
The administration of vitamin Bi preparations has now a great vogue in the 
treatment of both multiple (parenchymatous) and interstitial neuritis. In 
the latter its use has no theoretical justification or practical value, and 
even in the former, though its use is rational, it yet remains to be proved 
that the course of the malady is materially influenced. This may be due to 
inadequacy of dosage in the past, and the parejiteral injection for from 2 
to 4 weeks of 500 to 1000 units daily is the minimum dosage likely to be 
efficacious. During this time the physician’s most important duty is to 
prevent the occurrence of deformities and contractures. From the beginning, 
each joint in the affected limbs should be moved passively to its full range 
several times each day, and care should be taken to ensure that the attitude 
of the limbs during rest is a suitable one, especially that the feet are main- 
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taiiied at right angles to the legs by the use of appropriate apparatus, Draw- 
ing up of the heel naust be prevented at all costs. 

Gentle massage is soothing in the acute stage. Later, more vigorous 
rubbing may be given, and the patient should be encouraged to move the 
limbs voluntarily. Electricity is of no value. Analgesic drugs and soothing 
applications may be needed at the onset. Thereafter, local treatment to the 
limbs is combined with measures to improve the patient’s general condition. 
The possible role of B avitaminosis in the production of many, if not all, 
varieties of polyneuritis has naturally led to the administration of the 
complex as an important element in treatment. Not less than 1000 to 2000 
units daily and given over a period of two or three weeks is adequate, but 
even with this dosage it is not yet clear that the course of any setiological 
variety of polyneuritis is materially influenced, and extravagant claims 
should be treated with great reserve. 


6. LANDRY’S PARALYSIS 

In the year 1859 Landry applied the name “ acute ascending paralysis ” 
to a case in which acute flaccid paralysis with loss of reflexes and without 
sensory disturbances commenced in the periphery of the lower limbs, and 
rapidly spread upwards. The arms were next involved, first in the periphery, 
and later the trunk, respiratory muscles, neck, and lastly the cranial muscles 
were involved, and death occurred from respiratory failure. He made a 
careful microscopic examination of the spinal cord with the methods then 
at his disposal, and failed to detect in it any morbid changes. He subse- 
quently described this symptom complex, which has since borne his name, 
from an analysis of 10 cases. 

Since this time a large number of cases have been recorded which, from the 
acute nature of the onset, and from the spreading nature of the paralysis, 
have been described as cases of Landry’s paralysis. This name should be 
restricted to those cases of acute spreading paralysis, in which disorders of 
sensibility and sphincter trouble are absent or little marked, and in which 
recovery is complete if the patient survives, and in which no gross lesion is 
found within the nervous system after death. 

Acute poliomyelitis may also, in rare cases, give rise to a spreading 
paralysis, and cause much difficulty in diagnosis ; but it is invariable that 
some permanent paralysis remains upon recovery, and, further, the lesions 
of poliomyelitis are both gross and characteristic. 

The majority of authors who have written upon this subject have made 
the attempt to separate Landry’s paralysis from the group of “ acute toxic 
polyneuritis,” both on pathological and on clinical grounds. Such a separa- 
tion would appear to be entirely unsupported by the evidence. In both 
these conditions all the nervous pathological changes which have been dis- 
covered are confined to these lower neurones, motor and 5en^so^y, and are 
often in polyneuritis confined to the lower motor neurones. The clinical 
separation of Landry’s paralysis and polyneuiitia is equally artificial and 
impossible, though much stress has been laid upon the presence of disturb- 
ances of sensibility, and the strictly peripheral distribution of the paralysis 
in polyneuritis. As regards sensory disturbance, this clinical feature is 
dependent upon the peculiar selective capacity of the poison. The following 
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description of tliis malady is based upon the personal observation of 10 cases 
with i autopsies which have come under our observation at the National 
Hospital and at St. George’s Hospital. 

Etiology. — What is known of the causation of the disease in general 
resembles very closely that of acute polyneuritis. It affects males much more 
frequently than females, and occurs chiefly in adult life between the ages of 
16 and 54 years. The cases which have been reported in children were 
probably examples of the spreading type of poliomyelitis. 

Pathology. — Slight hyperaemia of the spinal cord, and especially of the 
grey matter, with a few punctiform haemorrhages, is the only change notice- 
able upon naked-eye examination. Very definite histological changes are 
found upon microscopic examination in the anterior horn cells and in the 
cells of Clarke’s column, where any degree of change may be found, from an 
early pericentral chromatolysis to a complete loss of the chromatin granules 
and concentration of nuclei. 

The cerebro-spinal fluid is in excess, and clear. In two of the cases under 
our care, it presented no abnormality either as regards cell or albumin con- 
tent. In other cases there is an excess of albumin, and in this respect it 
reseinblcs the cerebro-spinal fluid of polyneuritis, which is usually albuminous, 
and sometimes so highly so as to clot spontaneously. 

Symptoms. — The onset is in some cases abrupt, with the appearaijce of 
the characteristic spreading paralysis. Much more frequently the paralysis 
is preceded by certain premonitory symptoms, which may last from a few 
hours to days or weeks. These symptoms may consist in malaise, headache, 
lassitude, insomnia, anorexia, constipation, gastralgia, vomiting and diarrhoea, 
and there is not infrequently slight elevation of temperature. More char- 
acteristic still among the prodromal signs are subjective disturbances of 
sensibility. Pains in the back and limbs are common, and may be of a dull 
aching nature, or they may be sharp and shooting in character. Numbness, 
tingling, ‘‘ pins and needles ” and other paresthesias may occur over any 
part of the body, and are most commonly complained of in the periphery of 
the limbs. The muscles may be locally tender during this prodromal stage. 

It is not uncommon for the paralysis to commence in the periphery of the 
lower extremities, to ascend rapidly, and to involve the muscles in the order 
of their innervation from the spinal cord, the trunk becoming affected before 
the upper extremities, and the intercostal muscles before the diaphragm. 
The muscular weakness may commence in any group of muscles, as, for 
example, in the face, neck, upper extremities or trunk, and when so com- 
mencing the spread of the paralysis is downwards, constituting a descending 
t 3 rpe of paralysis. 

In Landry’s paralysis, as in acute polyneuritis, the innervation of the 
respiratory muscles seems^to be peculiarly resistant to the toxin. 

In those cases which recover the advance of the paralysis ceases, and 
those muscles which have been most recently affected begin to show some 
recovery quickly. 

When the disease does not prove fatal either from respiratory failure, 
pulmonary complications or sudden syncope, the paralysis ceases to spread, 
and the patient enters upon the stage of recovery, which presents ma.ny 
features of interest. The flaccid muscles show a moderate degree of wasting 
within 2 or 3 weeks on the onset, this wasting being much less in those cases 
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which recover rapidly. It is a general atrophy, and is not limited to par- 
ticular groups of muscles. In rare cases, though fair power is regained, yet 
the muscles remain conspicuously small for life ; but generally the muscles 
recover their bulk and tone completely. The paralysed muscles retain their 
excitability to faradism throughout, though there may be some slight diminu- 
tion of faradic excitability in proportion to the general wasting of the muscles. 
Contractures and deformities do not occur. 

The parsesthesias, which have been described with the onset, often persist, 
and there may be cramp-like pains. Not uncommonly the muscles are tender 
upon deep pressure ; but there is never that severe degree of tenderness met 
with in some forms of peripheral neuritis as, for example, in alcoholic neuritis. 
There is exceptionally blunting of sensibility, most marked in the periphery ; 
but this is never deep, and is rapidly transient. 

Though from the general weakness of the trunk muscles there may be 
some difficulty in emptying the bladder and rectum during the first few days, 
and even retention with overflow incontinence that may require catheterisa- 
tion from the same cause, yet these last but a few days. The deep and super- 
ficial reflexes disappear early with the onset of the first signs of the paralysis in 
the affected regions. The psychic functions remain unimpaired throughout. 

Diagnosis. — The rapidly spreading character of the paralysis in Landry’s 
disease is so striking as to necessitate distinction only from those few maladies 
in which a similar rapidly spreading paralysis may occur, and these are acute 
spreading myelitis, intrathecal haemorrhage, acute pobomyelitis (spreading 
type) and acute polyneuritis. Acute spreading myelitis is at once distin- 
guished from Landry’s paralysis by the severe sensory loss and sphincter 
paralysis, which in the former condition develop pari-passu with the motor 
paralysis and, further, if the myelitis does not involve the lumbo-sacral en- 
largement of the spinal cord, an extensor plantar reflex will be observed. 

The rare, spreading form of poliomyelitis presents difficulty in diagnosis, 
especially in the acute stage. The general symptoms and the pyrexia are 
apt to be more severe in poliomyelitis. An onset in childhood is more 
suggestive of poliomyelitis than of Landry’s paralysis. A fairly high poly- 
morpho-nuclear leucocytosis in the blood, and a lymphocytosis in the 
cerebro-spinal fluid, are in favour of poliomyelitis. The persistence of local 
atrophic palsy on convalescence is absolute evidence of poliomyelitis. The 
distinction of Landry’s paralysis from acute polyneuritis is held by the 
writers of this article to be entirely artificial, since they argue that Landry's 
disease is merdy a striking type of acute polyneuritis. 

Prognosis. — In about one-half of the cases the paralysis advances until 
the respiratory and bulbar muscles are involved, and death occurs from 
respiratory failure, usually on the third or fourth day, but sometimes not 
until ten days or more have elapsed. So long as the paralysis is extending, 
and especially when the respiratory and bulbar muscles are failing, the 
prognosis is very grave. The extension of the paralysis may, however, cease 
at any stage, and when this occurs the prognosis at once becomes favourable, 
even though there be considerable involvement of the respiratory and bulbar 
muscles. 

Treatment. — The patient must be placed at complete rest, and the dis- 
comfort and panic which are likely to arise from the utter inability to move 
must be assiduously relieved by frequent changes of posture. The greatest 
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care must be taken that the patient is adequately fed with nutritious and 
light food. Stimulants are usually indicated. A mercurial aperient should 
be administered early and the bowels regularly relieved, for in some cases 
obstinate constipation occurs. The bladder should be catheterised, if there 
is a difficulty in micturition. Both pain and pyrexia may be relieved by the 
administration of salicylates or aspirin. 

Atropine tends to check accumulation of secretion within the bronchi. 
Oxygen may be administered where cyanosis occurs. When once the patient 
has shown signs that the malady has passed its height, and that recovery is 
commencing, little treatment is required except careful nursing and feeding. 
Gentle massage may then be employed. 

7. PROGRESSIVE HYPERTROPHIC POLYNEURITIS OF DEJERINE 

AND SOTTA 

Definition.— An extremely rare progressive form of polyneuritis, some- 
times developing in infancy, showing an heredo-familial incidence, and 
characterised by thickening of the nerve trunks due to h3rpertrophy of the 
sheaths of Schwann. 

Pathology. — The thickening of the nerves may be palpable during life, 
but is not invariably so. Microscopically this thickening is found to be due 
to masses of non-nucleated tissue arising from the sheath of Schwann. 

Symptoms. — The malady develops and progresses very slowly with 
weakness, muscular wasting, sensory loss, loss of tendon jerks. There may 
be noted, in addition, kyphoscoliosis, nystagmus and ataxy of movement. 
It was formerly thought that the Argyll Robertson pupil was an integral 
part of the symptom-complex, but this is not the case. 

Prognosis* — Death ultimately ensues from interciirrent disease. 

Treatment, — There is no known treatment. 

NEUROFIBROMATOSIS 

Synonym. — Recklinghausen’s Disease. 

Definition. — A rare and complex disease characterised by multiple 
benign tumours on the skin and on the nerves and the ganglia of the somatic 
and autonomic nervous systems. Cutaneous pigmentation, and multiple 
tumours on brain and spinal cord may also be present. 

Etiology. — The malady is probably developmental in origin, and heredo- 
familial incidence is not uncommon. 

Pathology. — The skin presents spots of varying size and number that 
have the colour of freckles. When these are extensive they are known as 
cafe-au-lait patches. They tend — like the cutaneous tumours — to increase 
in size and number with^ge. The skin is adorned with numerous soft fibro- 
matous tumours, some sessile and some pedunculated. In some cases the 
trunk may be thickly sewn with these. Large plexiform neuromas on cutane- 
ous nerves may form large masses on the skin, battened and of irregular outline, 
and when this aspect of the disease is prominent it is given the name of 
molluscum fihrosum. 

On the nerve trunks are more or less numerous, fairly firm nodular tumours 
of varying size. The cranial nerves may also bear similar tumours, especially 
the fifth and eighth nerves. Marked kyphoscoliosis is common. 
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Symptoms. — The cutaneous pigmentation and tumours are readily 
visible and tend to increase throughout life. Sometimes the neurofibromata 
on the nerves give rise to symptoms of irritation (pain in the distribution of 
the nerve) or of paralysis. Intratheeal tumours may give rise to spinal cord 
compression, while the symptoms of an auditory nerve tumour (unilateral or 
bilateral) may first bring the patient to notice. 

Treatment consists in the removal of fibromata on the nerves when these 
give rise to irritative or paralytic symptoms. 


LEAD PALSY 

The ellects of lead are conhiicd almost entirely to motor neurones. Sub- 
jective sensory disturbances are often slight or absent, and in most instances 
there is no objective sensory loss. 

Pathology. — Aub in 1923 showed that the first event was the local con- 
centration of lead in those muscles which were about to be paralysed and that 
the paralysis was a muscular event primarily, and that, secondarily, the lead 
ascends along the motor axons and may finally cause the death of the ventral 
horn coll. The degenerative changes in the nerves are confined almost 
entirely to the motor fibres, and arc most intense in the intramuscular twigs 
supplying muscles of the extensor groups. Normal and degenerated fibres 
are found side by aide, the former becoming more numerous as the nerve is 
traced upwards. Degenerative changes due to the action of lead aue also 
found in the affected muscles. 

Symptoms. — In most cases of the common antebrachial or wrist-drop 
type, paralysis is limited to the extensor muscles of the fingers and wrists-- 
that is, to the muscles supplied by the musculo-spiral nerve. But the supinator 
longus and the extensor ossis metacarpi pollicis, also supplied by this nerve, 
usuaJly escape. Inability to cxiejid ilie fij'st pJialanges of the two middle 
fingers, owing to weakness of the common extensor, is usually the fii’st diffi- 
culty. The special extensors of the index and little fingers, the long extensors 
of the thumb and the extensors of the wrist are next attacked, and the 
characteristic wrist-droj) appears. As a rule the paral^^sis becomes severe 
about a weeJe after it is first noticed. By this time it is usually bilateral 
and symmetrical, but for several days, or even for several weeks, it may be 
confined to one side. The affected muscles waste rapidly and tlie back of the 
forearm becomes flattened, rhua rendering the intact supinator longus more 
prominent. In this form, loss of powder always precedes atrophy, and some 
muscles may show weakness without any wasting. Recovery is almost 
always complete. Simyilc weakness without atrophy usually passes off in a 
few weeks. If the wasting is moderate and the muscles still react to faradism, 
recovery may be expected in a few months. When the atrophy is severe, a 
year or more may elapse before recovery is complete. 

Occasionally the deltoid, biceps, brachialis anticus and supinator longus 
muscles arc affected, either alone or in company with the forearm muscles 
— upper arm or brachial type. Less often paralysis occurs in the legs, the 
muscles supplied by the peroneal nerve, namely, the long extensors of the 
toes and the peronei, being chiefly involved — peroneal type. Like the supinator 
longus in the arm, the iibuilLs anticus, although supplied by the peroneal 
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nerve, usually escapes. Tliis type is usually associated with paralysis of 
the foreairm muscles, and runs the same course. 

In the form of paralysis described above the features are those of a 
traumatic lesion to a nerve. Loss of power precedes, and may be more 
extensive than wasting, faradic irritability of the muscles is lost or diminished 
while the reaction to galvanism is retained, and recovery is usually com- 
plete. It is therefore called the degenerative form. In the second form, 
the par.ilysis has the characters of progressive muscular atrophy. Weak- 
ness and wasting come on together, faradic and galvanic irritability of the 
muscles are both diminished in proportion to the w^asting, and the paralysis 
is often permanent. This is known as the primary atrophic form. It occurs 
especially in the small muscles of the hand — Aran-Duchenne type — but is 
sometimes irregular in its distribution and affects many muscles in all 
four limbs. It is often associated with the first form, but may occur alone. 
Wasting comes on slowl)% and accompanies the loss of power, instead of 
succeeding it. It is much more intractable than the degenerative form, 
and often persists after muscles showing the first form of paralysis have 
recovered. (See also Lead Encephalopathy, p. 366.) 


MUSCULAR DISEASES 

MYOTONIA CONGENITA 

Synonym. — Thomsen’s Disease. 

Definition. — A very rare malady, commencing in early childhood, which 
is hereditary and familial, and characterised by a striking slowness in the 
relaxation of the muscle after voluntary effort. The muscles pass into 
a spasm on voluntary contraction, which relaxes very slowly, resembling 
the contraction of the veratrinised frog’s muscle, and its subsequent slow 
relaxation. Peculiar changes in the electrical excitability of the muscle and 
h 3 rpertrophy of the muscle fibres are constant. 

.etiology. — Beyond the facts that the malady is usually hereditary and 
familial, only a few sporadic cases occurring, and its incidence in early child- 
hood, nothing is known of the causes. Cold, heat, fatigue and hunger con- 
spicuously increase the symptoms. 

Pathology. — The affected muscles are actually hypertrophied, and are 
always firmer to the feel than normal muscles, while sometimes they show 
a board-like hardness. The individual fibres show considerable hyper- 
trophy. ' 

Symptoms. — The presence of the disease first becomes evident from slow- 
ness, clumsiness and awkwardness of movement, with a great tendency to 
fall if the balance is upset. This is often most noticeable after rest, when, on 
attempting to move, the Hmbs seem glued down and move very slowly. 
Often the patient is able with exercise to work the stiffness off, and the myo- 
tonia lessens in the muscles which are being used ; but if he is suddenly called 
upon to put another set of muscles into action, as, for example, by losing his 
balance, he is at once caught up by the myotonia and so is apt to fall. In other 
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cases the myotonia increases or is uninfluenced by exertion. The muscles 
of the legs are as a rule most affected, but sometimes aU the muscles of the 
body may be involved. 

Passive movement does not reveal the presence of any rigidity except that 
following voluntary contraction. The abnormality affects the voluntary 
contractions and relaxations of the muscles only, and the peculiarities of 
these are — (1) their slowness, (2) their tonic character, and (3) the continuance 
of the contraction after voluntary impulses have ceased. The peculiarities 
of electrical excitability bear the name of the “ myotonic reaction ” of Erb. 
The contraction, either on faradic or galvanic stimulation, lasts much longer 
than the normal and relaxes very slowly, and this is more marked the stronger 
the current used ; with the stabile application of galvanism, slow wave-like 
contractions of the muscle are seen to proceed slowly from the cathode to the 
anode. There is no pain, no sensory disturbances or loss, and the sphincters 
and reflexes are unaffected. 

Diagnosis. — The only malady which can be confused with Thomsen’s 
disease is myotonia atrophica, in which the myotonic symptoms and signs are 
identical. In the latter malady, the onset is at a much later age, the incidence 
of the spasm is upon local groups of muscles, and the characteristic weak- 
ness of the facial muscles and atrophy of the sternomastoids, etc., at once 
distinguish it. 

Course and Prognosis. — Thomsen’s disease has no tendency to shorten 
and destroy life. It tends to become more marked from infancy to puberty, 
and then less marked again as age increases. It has never been cured. 

Treatment. — This is entirely unavailing, except in the way of the avoid- 
ance of those conditions, such as fatigue, cold and hunger, which are known to 
increase the condition. Thomsen himself, who was afflicted with the disease, 
was always better with free exercise. 


DYSTROPHIA MYOTONICA 
Synonym. — ^Myotonia atrophica. 

Definition. — A disease of familial incidence, which begins usually in 
the third and fourth decades of life, and which is characterised by muscular 
atrophy of peculiar distribution and unlike tliat of any other disease. This 
atrophy occurs first and most in the steruo-mastoids and facial muscles, 
next in the muscles of the forearms, and may also be found in the muscles of 
mastication, in the vasti, and in the dorsiflexors of the feet and peronei. 
Associated with this wasting, but not commensurate with it, nor necessarily 
occurring in the same muscles, is a peculiar difficulty in relaxing the muscles 
after effort, called “ myotonia,” which gives to this malady an especial 
feature which at once separates it from all other forms of muscular atrophy. 
Signs of bodily dyscrasia are often present, the most important of which are 
cataract, premature baldness, atrophy of testicles, loss of sexual power and 
general bodily wasting. This disease was first placed upon a firm clinical 
basis by Batten and Gibb, and Steinert in 1909. Curschmann in 1912 adopted 
the term Dystrophia Myotonica as being more correctly descriptive. 

etiology. — ^This condition is probably always familial, and the heredity 
is homologous — that is, it tends to appear in the same child-rank, in a number 
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of apparently unconnected families at a common distance from one and 
the same ancestor, and often it seems to be entirely confined to one child- 
rank. The descent of the latent tendency is equally through the males and 
females, but the males more frequently transmit. The presence of the heredo- 
familial disease in earlier generations is often betrayed by other signs, such 
as cataract, frequent celibacy, childless marriages, high infant mortahty, and a 
dying out of certain branches of the family. The malady has been observed 
at the age of 10 years, but usually the onset occurs between the ages of 20 
and 35 years. A large number of the patients have been unusually gifted 
and proficient in athletics prior to the onset. Both sexes may be affected. 
No exciting causal factors are known. 

Pathology. — No definite changes have been found in the nervous 
system. The muscles presenting the myotonia have repeatedly been ex- 
amined and found normal. In the atrophic muscles the morbid process 
singles out certain fibres especially, so that quick and thin fibres are found 
lying together. There is increase of the muscle nuclei round thick and thin 
fibres alike, though some atrophic fibres may be found with no increase of 
nuclei. Kecent biochemical and electrographic studies by Brown and Harvey 
of a form of congenital myotonia in goats suggest that there is no functional 
disorder of neuromuscular transmission of the motor impulse, but that the 
disorder is in the muscles themselves. « 

Symptoms . — The onset is gradual and the course extremely slow. The 
first symptom to call attention may be, either the difficulty in relaxing after 
muscular effort — the clinging of the hand to the tool which has been grasped, 
the smile that is so slow to disappear —-or the weakness and wasting of the 
muscles. The two chief signs of the disease — the myotonia and tlie wasting 
—seem to have no connection the one with the other, either as regards 
coincidence in time or place. The myotonia may appear years before there is 
any obvious wasting. Moreover, the muscles which show the most con- 
spicuous myotonia are often those which are not wasted, and finally those 
muscles which waste greatly tend to lose any sign of myotonia which they 
may have had. The extent and the intensity of the muscular atrophy 
and of the myotonia show great variations. The atrophy may be widely 
spread, and many muscles may be myotonic, or the former may be severe 
and the myotonia slight, or both may be present in minor degree only. 
Lastly, there are cases in which only the atrophy or only the myotonia 
is present. The myotonia consists in an inability to relax a muscle imme- 
dia;tely after it has been put into voluntary contraction, and the greater 
the effort used in contracting the muscle, tlie greater the difficulty with 
relaxation. The patient grasps one by the hand, and is unable to disengage 
the hand, but pulls it away still grasping, and it may take seconds to relax. 
He smiles quickly to a ^suitable stimulus, and the face remains fixed at the 
height of the smile for long after the emotion has vanished. In eating, 
his jaw becomes fixed, he is unable to perform any alternate movements 
in the muscles which are affected, but at a very slow rate. When the 
myotonia is severe and general, he is liable to fall like a log when walking, 
from inability to relax muscles which have been put into contraction. The 
myotonia is seen most often and to a greater extent in the flexor muscles 
of the forearm and in those of the face, but it may be quite general. In the 
same patient it may be very marked at one time and absent at another. 
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The muscular weakness and wasting usually have a most typical distribu- 
tion, involving the sterno-mastoids and other muscles of the neck, the facial 
and masticatory muscles — giving rise to the sad “ myopathic ” face, the 
vasti of the thighs, and the dorsiflexors of the feet, and this is the usual 
order in which the muscles are affected. It is always in one or other of these 
groups that the wasting commences, but sometimes the sequence of muscles 
attacked is quite different. Fibrillation does not accompany the atrophy. 
The electrical reactions show a reduction both to faradic and to galvanic 
stimuli, with a tendency to a polar change. Some modification of the “ myo- 
tonic reaction ” is often super added in those muscles which are wasted, and 
this usually is present in the muscles which are myotonic and are not wasted. 
This “ myotonic reaction ” consists in a very long, lasting contraction when 
the muscles are stimulated with every form of stimulus, and if the latter be 
strong it may last as long as 30 seconds. 

The affection of the muscles of the face and jaw entails some alteration 
of articulation and phonation. The voice is low, it lacks intonation, and 
has a definite nasal quality. Sensibility is not affected. 

The rule is for the muscle-jerks to be diminished or lost, and it is very 
rare for all the jerks to be present in any case. 

Apart from symiitoms and signs connected with the muscles, the most 
important sign of the dystrophy is cataract, which occurs in more than 
half of the cases. This cataract is often met with in otherwise healthy 
brothers and sisters of those who have the muscular changes, and in otherwise 
healthy members of earlier generations in the afflicted families. In suc- 
ceeding generations after its first appearance, the age of occurrence of this 
cataract shows remarkable ‘‘ anticipation — that is, commencing at first 
as senile cataract, it appears at an earlier and earlier age with each successive 
generation, until with fully developed myotonia atrophica it appears in youth. 
The presenile cataract of the dystrophic generation begins as a star-shaped 
opacity, first in the posterior and later in the anterior cortical lamellsB, 
sometimes with fine point-like opacities scattered through the lens. It 
ripens quickly to a total soft cataract, with a small central nucleus. 

The genital organs remain infantile in some cases ; celibacy and child- 
less marriages are common. More often sexuality is normal until the onset 
of definite symptoms, after which desire and power disappear. Early bald- 
ness is the rule. A general wasting of all the tissues of the body is seen in 
many cases. Ultimate atrophy of the testicles is usual. 

Diagnosis. — There is no difficulty in the diagnosis when the distribu- 
tion of the muscular atrophy is typical and when myotonia is obvious ; it 
simply involves a recognition of the unique characteristics of the disease. 
When the myotonia precedes the wasting, the age of onset will distinguish 
this malady from Thomsen's disease, or myotonia congenita, and the on- 
coming of any sign of facial weakness or muscular wasting wiU make the 
diagnosis certain. When the myotonia does not appear until long after the 
wasting is apparent, the diagnosis is much more difficult. 

Course and Prognosis — This malady usually progresses very slowly, 
but occasionally very extensive and incapacitating wasting of muscles and 
weakness may develop within a year of the first symptom. Some cases seem 
to remain stationary for very long periods. The tenure of life is certainly 
short in all cases, and does not appear to be prolonged beyond the middle of 
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the fifth decade. The oldest patient reported in the records as still living 
was aged 50 years. 

Treatment. — It has been found that the administration of quinine, 
grs. 10 to 15 daily, lessens the myotonia considerably. Neither electrical 
treatment nor massage has the slightest effect in altering the course of the 
disease. 

James Collier. 
Revised hy F. M. K. Walshe. 


MYASTHENIA GKAVIS 

Definition . — k chronic malady of adult life characterised by — (1) a 
variable paralysis of muscles which is produced or rapidly increased by exer- 
tion, and which tends to disappear slowly during rest ; (2) a permanent 
paralysis which shows no improvement with rest, and which succeeds the 
variable paralysis. This permanent paralysis may be very local in distribu- 
tion, and may be associated with atrophy of the muscles ; and (3) the affected 
muscles on strong faradisation soon cease to respond to faradism, but remain 
excitable by galvanism. 

i^tiology. — The malady seems to be much more prevalent in England 
during the past 20 years than formerly. Rarely occurring before puberty, 
it commences most commonly in the third decade of life, and affects the sexes 
equally. Nothing is known of any causal factors either immediate or re- 
mote. The one clinical association which cannot be ignored is with exophthal- 
mic goitre, for not only may myasthenia follow that malady, but the ophthal- 
moplegias which occur in Graves’s disease bear no small resemblance to those 
of myasthenia. 

Pathology. — The only changes found within the nervous system are 
slight atrophy of those nerve cells which supply long paralysed muscles, and 
these changes are certainly not primary. In a certain number of the cases 
a large peristent thymus gland, showing proliferative and degenerative 
changes, or thymic rests showing similar changes, have been found. The 
view expressed in earlier editions of this book that the seat of the disorder 
of function responsible for myasthenia gravis is at the myo-neural junction 
has recently received confirmation from observations made with physostig- 
mine and the synthetic substance “ prostigmine.” It is believed that the 
normal transmission of impulses from nerve to muscle through the motor 
nerve endings depends upon the liberation in the endings of acetyl-choline. 
In myasthenia the failure of effective innervation may be due either to 
premature destruction of acetyl-choline, or to a failure in its liberation. The 
administration of phy^stigmine temporarily delays the destruction of the 
acetyl-choline by the choline esterase normally present in the blood, and 
during its period of activity renders muscular contraction normal. 

Symptoms. — The first sign of myasthenia is the variable paralysis which 
may commence in any of the voluntary muscles. It may be unilateral at 
first, but soon becomes symmetrical. The paralysis appears first upon 
exertion and fatigue. The schoolmaster finds that towards the end of the 
day’s work he cannot raise his arm readily to write upon the blackboard, 
or that his voice fails him in speaking. The housemaid finds that her broom 
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slips in her hands, because of an ever- weakening grasp. The theatre-goer, 
towards the end of the performance, finds himself tilting his head farther and 
farther back to escape from an oncoming ptosis, or he develops diplopia. 
Next morning these symptoms are gone with the night’s rest, to reappear 
with fresh exertion perhaps earlier each day, until work becomes impossible. 
The affected region may be narrowly confined, the eyes alone, the face, 
the muscles supplied by the trigeminus, or the larynx alone may be affected, 
or it may be the muscles of the upper extremities, or of the lower extremities, 
or of the back which may be solely involved. Lastly, the myasthenia may 
be quite universal, though never in the same degree in all the affected regions. 

The incidence is greatest upon the muscles innervated from the brain 
stem, next upon the upper extremities and trunk, and least upon the legs. 
When the initial incidence of the malady is upon the eye muscles, diplopia 
and ptosis arc the first symptoms. The paralysis is usually of the nuclear 
type, involving both eyes in terms of the conjugate movements ; but inequality 
in the paralysis upon the two sides usually gives rise to decided strabismus 
and diplopia, and we have observed one case in which the initial paralysis 
was confined to one external rectus. When the permanent paralysis sets in, 
the axes usually become parallel, and the diplopia ceases. Until this event 
occurs, the great feature of myasthenic ocular paralysis is its variability, and 
its increase with fatigue. An ocular paralysis which is well each morning 
on waking, and which develops in the course of each day, is always due to 
myasthenia. Short, very quick, jerky movements of the eyes on attempted 
voluntary movements are often characteristic, and are quite different from 
the movements of nystagmus. Though ptosis is the rule, sometimes there is 
retraction of the lids, and both von Graefe’s and Stellwag’s signs may be 
present. Permanent nuclear ocular paralysis follows the variable paralysis 
in nearly every case, though it varies in degree. When the face is affected, 
epiphora, dysarthria and lack of facial expression with a peculiar weak 
“ nasal smile ” are conspicuous. The facies of myasthenia, with inability 
to close or pucker the eyes and mouth, the motionless and slightly dysarthric 
speech and peculiar smile are unmistakable. 

Involvement of the muscles supplied by the fifth nerve causes trouble 
with mastication, and when the palate is affected there may be nasal speech 
and regurgitation of liquids. We have seen one case in which total unilateral 
paralysis of the larynx preceded the onset of typical symptoms by twelve 
months. When the tongue is affected it usually shows some wasting, especi- 
ally of the linguales, and dysarthria results. Sometimes a widely spread 
involvement of this region causes severe dysphagia and dysarthria, and the 
former may be so great as to necessitate nasal feeding. The permanent 
paralyses are rarely seen, except in the muscles supplied by the nuclei of the 
brain stem. The neck muscles arc usually affected when the malady extends 
on to the trunk, and it is a common thing to see the patients sitting at rest, 
either with the head supported by the hands, or resting upon the table. 
In the extremities the variable paralysis appears more marked at the proximal 
joints in most cases, and the test for myasthenia in the upper extremity is 
to ask the patient to extend his upper limbs level with the shoulder, when they 
will be seen to fall slowly down from the increasing fatigue paralysis. 

Involvement of the respiratory muscles is common, and constitutes the 
gravest danger in the disease, since any effort, and especially an emotional 
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outburst, may in a few seconds fatigue the respiratory muscles into a com- 
plete and fatal paralysis. Myasthenia often remains long confined to one 
region, and subsequently spreads rapidly. Wasting of the muscles occurs only 
when there is marked permanent paralysis, and may be seen in the muscles 
of the tongue, face and in the masticatory muscles. In one fatal case under 
our care there was marked wasting of the intrinsic hand muscles on both | 
sides. I 

The myasthenic reaction is only seen in those muscles which are showing^ 
conspicuous fatigue paralysis. If a strong interrupted faradic current is 
applied to such muscles, there is at first a strong contraction, but this is not 
maintained as in normal muscles, and it rapidly decreases until there is no 
response. If the stimulation is discontinued for a few minutes, and again 
applied, there is a further response, which tires more rapidly than the first. 
After exhaustion of the muscles by faradism, some volitional contraction 
remains. Exhaustion of the muscles does not occur from galvanic stimula- 
tion. Sensibility and sphincter control are not affected. The reflexes are 
normal in all but the rarest cases. The knee-jerk is not abolished when the 
quadriceps is exhausted, either by voluntary exertion or by faradisation. 

Diagnosis. — This is never a matter of any difiiculty if the variable para- 
lysis, increasing with fatigue and lessening with rest, is conspicuous, for this 
phenomenon occurs in no other disease. When permanent paralysis only is 
present, the diagnosis requires care. It must be remembered that any 
unilateral or bilateral palsy of muscles supplied by the brain stem may be 
myasthenic. Here the history of a slow onset with variable paralysis and 
fatigue phenomena can nearly always be obtained, and the absence of the 
usual signs of gross lesions of the brain-stem nuclei, or progressive diseases 
affecting the latter, should avoid confusion. When, as sometimes happens, 
myasthenia begins with a unilateral ophthalmoplegia or laryngoplegia, the 
diagnosis may really be difficult. The possibility of such a commencement 
should be borne in mind, and a careful watch kept for the appearance of 
conclusive evidence. Other forms of nuclear ophthalmoplegia do not show 
a long history of variability and fatigue phenomena. 

Course and Prognosis. — Myasthenia is always a very dangerous disease, 
as the term “ gravis ” implies. Some of the cases, and especially those in 
which the brain-stem region escapes, recover completely ; but no records 
are as yet available to prove in what proportion of the cases this event occurs. 
The disease has proved fatal within a fortnight of the onset of symptoms, and, 
on the other hand, in our two cases here recorded, strenuous work was followed 
for 24 years after the development of permanent ophthalmoplegia. Improve- 
ment and relapses are very common. Frequently a patient will get rapidly 
worse, and become bedridden, in spite of careful treatment ; to recover com- 
pletely for the time being, when treatment has been abandoned as useless. 
Sometimes a patient with severe myasthenia will live for many years, if 
life be carefully protected. We have had one patient under observation in 
this state for 20 years, and she is not materially worse. 

Sudden death is very liable to occur in any of the cases, but especially 
in those with bulbar paralysis and implication of the muscles of respiration. 
Death has been attributed to respiratory failure and asphyxia ; but some of 
the patients die much too quickly for any such explanation. Two of our 
patients, seated at a table with their heads supported by their hands, and 
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engaged in pleasant, quiet conversation, smiled, lowered their heads on to 
the table, and were dead without the slightest sign of distress or reaction* as 
if from syncope. 

Treatment. — The life must be so ordered as to exclude all fatigue. 
Massage, electrotherapy, endocrine therapy and strychnine medication are 
ineffective when not harmful. Claims have been made for many different 
drugs and preparations, but they are based upon an ignorance of the fluctu- 
ating course of the malady and of its occasional spontaneous cure. Few things 
in clinical medicine can be more dramatic than the rapid and complete dis- 
appearance of all weakness and disability upon the hypodermic injection 
of prostigmin 2 to 4 c.c. (1 to 2 mgms.) combined with atrophine sulphate, 
gr. This abeyance of symptoms endures for some four or five hours 

only. When the effect passes off the patient lapses into his original state, or 
may even be weaker than before. In severe cases, this possibility of increased 
weakness after physostigmine or prostigmin administration has its dangers. 
It is not yet possible to use these drugs by repeated injection as a mode of 
treatment for myasthenia gravis, though their occasional administration 
may enable the subject to meet special calls from time to time. The drug 
may be given orally in tablets of 15 mgms., four to eight daily. 

A few patients maintain an improved level of power in the affected 
muscles when given ephedrine sulphate or chloride (grs. J to 1, t.d.s.). 


FAMILIAL PERIODIC PARALYSIS 

Definition. — A flaccid paralysis affecting the muscles of the trunk and 
of the extremities, associated with loss of the deep reflexes and diminution 
or loss of faradic excitability in the muscles. The paralysis is temporary 
in character, though it may be fatal during the attack, and it recurs at 
intervals. It is a rare malady, some 200 cases having been reported in the 
literature. 

.£tiology. — It has been noted as early as the fifth year, and as late as 
the thirtieth year ; but usually it appears about the age of puberty. Moat 
of the cases occur in the male sex. Heredity is very marked, and the malady 
has been traced through five gencrfitions. Transmission may occur either 
through the male or through the female, and not infrequently a generation 
is skipped. Several members of the same family are usually affected. 

Pathology. — Several cases have come to autopsy, but no lesion which 
could be associated with the symptoms was found. Biopsy of the muscles 
has given entirely negative results. 

Symptoms. — The cbnical picture is so striking as to be almost dramatic. 
The patient retires to bed feeling perfectly well, and awakens in the morning 
without pain or malaise, but with a flaccid motor paralysis, which always 
involves all four extremities, and which may reach all the muscles of the body, 
except those of the organs of speech, deglutition and respiration, and even 
these are often partially involved. Severe involvement of these vital muscles 
during an attack has caused death. The bladder and rectal functions are 
retained, and it is unusual for the patient either to void urine or fssces during 
the attack. The paralysis is usually at its height on waking ; but it may 
subsequently increase. After lasting for a variable time, from a few hours to 
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a few days, it passes oil, sometimes gradually, sometimes rapidly. In the 
family under our care it was astonishing how the patients on waking in an 
attack could judge invariably how long the particular attack would last. 
They could judge with unfailing certainty when ability would return, and 
were in the habit of arranging their business accordingly. Most of the patients 
in addition to the severe attacks of paralysis suffer from what they call 
“ morning weakness,” temporary inabiliby to grip with the hands, and Slight 
disability with the feet on waking. It is curious that similar morning weak- 
ness, lasting a few minutes, is not very uncommon in normal children. The 
paralysis in periodic paralysis is flaccid, and there is loss or marked diminu- 
tion of response to faradism during the paralysis. The deep and superficial 
reflexes are lost in the paralysed region. Objective sensation is not affected ; 
but there may be subjective sensations of tingling and numbness, and the 
muscles may be a little sore and stiff after the attack. We have noticed 
flushing of the surface and sweating during the attack. There is an invariable 
tendency for the attacks to diminish in frequency and severity after middle 
life is reached. 

Diagnosis. — This must be evident to any one acquainted with the 
symptoms of the disease. 

Treatment. — Potassium chloride in large doses (up to 30 or 40 grs.) 
will avert or cut short an attacks No other remedial measure is known. 

MUSCULAR DYSTROPHY ; MYOPATHIC ATROPHY 

Synonym. — The myopathies. 

Under this heading, a disease is described in which the voluntary muscles 
undergo primary degeneration, independent of detectable disease in other 
parts. To facilitate description, a number of clinical types have been dis- 
tinguished according to the age at which the disease appears, to the group 
of muscles first attacked, to the presence or absence of pseudo-hypertrophy, 
or to the prominence of the hereditary factor. The chief of these are — 
(1) the pseudo-hypertrophic type ; (2) the juvenile type of Erb ; (3) the 
facio-scapulo-humeral type of Landouzy and Dejerine ; (4) the distal type. 

The first type is fairly constant, but there is in reality no sharp division 
between the different forms. That the others do not represent separate 
diseases is proved by the appearance of more than one of them in members of 
the same family. The disease is familial, and it is also hereditary in the 
sense that it may appear in some or all the members of a family through 
several generations. 

The changes in the muscles in the myopathies are the same as those 
which occur when muscles degenerate from any other cause, namely, a slow 
and progressive atropl^ of the contractile elements, with a concurrent 
increase of fat and fibrous tissue. In the pseudo-hypertrophic form the 
connective-tissue hyperplasia is excessive in some of the affected muscles 
and their bulk is increased. In the other forms of the disease, and in those 
muscles in the pseudo-hypertrophic form which become weak without any 
increase in size, the overgrowth of connective tissue may balance the loss 
of bulk due to atrophy of the contractile tissues, and the diseased muscles 
retain their normal size ; or atrophy may proceed faster than hyperplasia, 
and the muscles waste from the beginning. 
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1. PSEUDO-HYPERTROPHIC PARALYSIS 

Etiology. — The cauBe of the disease is unkiiowii. In many instances 
no antecedent cases can be traced in the family. In others, a family history 
is obtained, always on the mother’s side. Isolated cases occur, but more 
often several children are attacked in each generation. Boys suffer more 
frequently than girls in a proportion of about 5 to 1. Sometimes one sex 
alone suffers, sometimes both. It is rare for all the children to be attacked. 
The males who escape beget healthy children, whilst the females, who appear 
to have escaped, may transmit the disease to some of their offspring. 

Symptoms. — The symptoms appear in early childhood. The onset is 
often delayed to the fourth or fifth year, rarely until towards puberty, and 
very rarely until as late as the twentieth year. In cases of late onset, enlarge- 
ment of the calves has usually been present for many years. Weakness 
appears first in the muscles of the pelvic girdle. The child, who usually looks 
fat and strong, begins to walk late, he falls easily, and rises again with diffi- 
culty. He does not romp as other children do. He cannot skip or jump, 
and he has great difficulty in mounting stairs. At first the muscles may be 
normal in size, but, as a rule, some show obvious enlargement before the 
fifth year is reached. The enlargement is most conspicuous in the calves, 
the buttocks and the infraspinati. The erector Bj)in0e, the quadriceps in 
whole or part, the deltoid, the supraspinatus and the triceps often show 
considerable hypertrophy. Occasionally the masseters are enlarged. At 
the same time other groups of muscles atrophy. This is most severe and 
most frequent in the latissimus dorsi and in the lower part of the pectoralis 
major. Later it extends to other muscles, and ultimately to those which 
were at first hypertrophied. The neck and face are spared. There is no 
exact correlation between the size of the diseased muscles and their power, 
but weakness is usually greatest in those which show most atrophy. The 
defects are greater in the proximal muscles, and diminish distally. The 
liands often retain good power to the end. This distribution of paralysis 
gives rise to certain characteristic defects of attitude and movement. 

In standing the legs are placed far apart, and the upper part of the trunk 
is thrown back, so that a plumb-line from the most prominent vertebra falls 
behind the sacrum. This attitude compensates for the forward tilting of the 
pelvis, resulting from weakness of the glutei, which normally raise the anterior 
border of the pelvis by lowering its posterior border. In the sitting posture 
the lordosis disappears, for now the attachments of the flexors of the hip are 
approximated, and these muscles no longer lower the anterior border of the 
pelvis. On lying down the lordosis appears again, but can be abolished by 
relaxing the flexors of the hip-joint, that is, by flexing the hips passively. 
In walking, the feet are widely separated, and to clear the ground with the 
advancing foot the body is inclined first to one side and then to the other. 
This ‘‘ waddling ” produces a gait like that seen in congenital dislocation 
of the hip. The early preponderance of weakness in the extensors of the hip 
and knee is betrayed by the great difficulty experienced in mounting stairs. 

The maimer in which the child rises from the supine to the erect position 
is almost pathognomonic of the disease. He first tries to sit up, but fails. 
He then rolls over on his belly, and raises himself first on his knees and 
elbows, and then on his hands and feet. Next he places his hands on his 
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knees, and as it is impossible for him to raise the trunk actively owing to 
weakness of the extensors of the hip, he literally climbs up his thighs, pushing 
the trunk passively almost to the erect position. The remaining power in 
the extensors may be enough to enable him to complete the movement. 
If not, he jerks the shoulders back suddenly and gains the erect posture 
by a writhing movement, whose details are difficult to follow. To climb 
the thighs successfully a certain amount of power is necessary to hold the 
knees slightly flexed. When this power is lost he is no longer able to rise. 
The arms are also used to assist the weak legs in sitting down and in getting 
up from a chair. 

As time goes on the weakness increases, and invades all the muscles of 
the trunk and limbs. Some of the muscles become shortened, and distortions 
are produced by permanent alterations in the position of the joints. The 
knees and elbows become flexed, the feet take up the attitude of talipes 
equinus, the spine becomes curved, and the whole body is grossly deformed. 

The deep reflexes and the electrical excitability of tlie muscles diminish 
gradually as the wasting increases. Sensation is unaffected. The sphincters 
are not involved. The mental condition shows no abnormality. 

Diagnosis. — The diagnosis is usually simple if a few of the outstanding 
features of the disease are known. The defects of attitude and movement, 
especially the mode of rising from the supine ^josition, together with the 
characteristic association of enlargement of the infraspinati and calves with 
atrophy of the latissimus dorsi, form an unmistakable combination. 

Prognosis. — This is most grave. Few patients reach adult life, and 
most die within 10 years of the onset of the disease. 

Treatment. — ^Drugs have no beneficial influence. Massage and passive 
movement are useful in the prevention of contractures, and the efficiency of 
the muscles may be prolonged by suitable exercises. Walking should be 
practised daily, until it becomes impossible. Very often this is lost owing 
to contractions of the calf muscles, and is regained after tenotomy. 


2 . OTHER TYPES OF MUSCULAR DYSTROPHY 

iCtiology. — The separation of the remaining types of myopathy from the 
pseudo-hypertrophic form is not an absolute one, as isolated cases are occa- 
sionally met with which seem to form a connecting link between the several 
varieties. The varieties, however, are habitually separate in occurrence, 
and in families in which numerous cases conforming to the types to be 
described hereunder have occurred throughout several generations, no cases 
presented the peculiar features of the pseudo-hypertrophic form. Moreover, 
the sex incidence as well as the period of onset is different in the two 
varieties, and it is possilJle that there is some essential pathological difference 
between them, and that they are separate diseases. With regard to the 
types of myopathy unassociated with pseudo-hypertrophy, no doubt exists 
as to their fundamental unity. They are merely varieties of one disease. 

The influence of heredity is much more prominent than in the pseudo- 
hypertrophic form. ’ Isolated cases occur, but they are rare. In most 
instances several members of a family are afFected in the same and in 
succeeding generations. 

The sexes suffer equally. The time of onset varies within wide limits — 
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from infancy to old age. When the wasting begins in the face {fado-scapulo- 
humeral type) the disease frequently begins in childhood ; but sometimes 
it begins there late in life. In the cases where it is first noticed in the muscles 
of the shoulder and pelvic girdle the onset is most frequent between the ages 
of 15 and 35 (Erh^ s juvenile type ) ; but here, again, it may begin in childhood 
or earh^ old age, and the term juvenile is hardly applicable to it. The same 
variations in the age of onset are noticeable in cases where the atrophy 
begins in the forearms and legs (distal type). 

The various types may be exemplified in members of the same family, 
and in the same family the age of onset may show extreme variation. 

The cause of the disease is quite unknown. 

Symptoms. — In the so-called juvenile form weakness and wasting come 
on simultaneously. In most cases they are first noticed in the arms ; but in 
some families the legs sufier first. Of the arm muscles the biceps, triceps, 
and supinator longus are most often first affected. The lower part of the 
pectoralis major, the latissimus dorsi, trapezius and rhomboids are attacked 
in most cases. Atrophy of the serratus magnus is common ; but it may 
escape even in severe cases. The deltoid, supraspinatus, infraspinatus and 
subscapularis usually escape. Atrophy of the forearm and hand muscles is 
rare. 

In the legs, the flexors of the hip, the extensors of the knee and the glutei 
are most frequently affected. The muscles below the knee often escape 
entirely. 

In the face the zygomatic muscles and the orbicularis arc attacked. 
The face is dull and expressionless, the naso-labial fold is obliterated, the 
lips are habitually separated and the lower lip projects — myopathic facies. 
The face does not fight up in conversation, in blinking the eyes aie incom- 
pletely closed, and the articulation of labial consonants is defective. In 
smiling the mouth forms a straight line, instead of its angles being drawn 
upwards and outwards by the zygomatici. The power of whistling is lost. 
When the patient closes his eyes, or compresses his lips as forcibly as he can, 
they can be forced open with great ease. The buccinators are often affected, 
the tongue and the masticatory muscles never. The spinal muscles often 
atrophy, and in a few cases the abdominal muscles have been involved. 
The excitability of the muscles to faradic and galvanic stimulation usually 
diminishes in proportion to the wasting. The muscles never show fibrillary 
tremors. Sensibility is unaffected, and all the other functions of the nervous 
system are normal. Deformities are neither so common nor so severe as in 
the pseudo-hypertrophic form. 

Diagnosis. — ^When a family history of atrophy is obtained, myotonia 
atrophica and peroneal muscular atrophy must be excluded. Myotonia 
atrophica is distinguished by the peculiar prolonged response of some of the 
muscles to voluntary, electrical and mechanical stimulation, and by the 
distribution of the wasting. Atrophy of the stemomastoids, which is 
constant and severe in myotonia atrophica, is never seen in the forms of 
myopathy now under consideration. In peroneal muscular atrophy the 
combination of atrophy in the lower limbs and small muscles of the hands, 
together with sensory disturbances in the lower limbs, is distinctive. In 
an early case, when the hand muscles are still normal and sensory changes are 
absent, the differentiation from myopathy may be impossible for a time. 



1802 DISEASES OF THE NERVOUS SYSTEM 

In isolated cases myopathy is suggested by the appearance of muscular 
atrophy in childhood or youth. The diagnosis of myopathy is based on the 
distribution of the wasting in the absence of any sign of disease of the nervous 
system. 

Prognosis. — The disease shows v/ide variations in its course and duration. 
The atrophy may remain confined to the group of muscles in which it begins, 
or extension may take place after an interval of several years. It rarely 
extends beyond the muscles mentioned above. In most cases, even in those 
that begin in childhood, progress is extremely slow, and as no symptom of 
the disease is necessarily fatal, death usually results from other maladies 
unconnected with the disease. 

Treatment. — Owing to the variable course of the disease, it is impossible 
to estimate the value of any treatment that may be employed. Massage, 
and especially voluntary exercises designed to bring the weakened muscles 
into play, seem sometimes to retard the progress of the disease. 


AMYOTONIA CONGENITA 

Synonyms. - Oppenlieiiu’s Disease ; Myatonia Congenita. ^ 

Definition. — A malady of early childhood, usually congenital and some- 
times familial, characterised by extreme flaccidity, smaUness and weakness 
of the muscles, which are not actually paralysed, by lowering of the faradic 
excitability of the muscles, by loss of the tendon jerks, and by contractures 
in the region afiected. 

Etiology. — In most cases the disease is present at the time of birth ; in 
a few cases it has appeared during the first year of life in an apparently 
healthy child, and sometimes following an acute illness, such as bronchitis or 
diarrhoea. Usually sporadic, it has occurred in several children of the same 
parents. 

Pathology. — The chief morbid changes are found in the muscles. In 
these very conspicuous pathological conditions are present, closely resembling 
those found in the myopathies. The three most striking conditions are — 

(1) the minute size of the majority of the muscle fibres, from T/x to 12/x ; 

(2) the presence of a few very large or “ giant ” fibres reaching 140/x in 
diameter, and larger than any fibre occurring in normal muscle ; (3) marked 
regressive changes are seen in the giant fibres. There is increase of the 
connective tissue between the muscle bundles and a notable determination 
of fat. Reduction in numbers of the ventral horn cells of the spinal cord 
occurs, and the ventral roots are small and poorly myelinated. 

Symptoms. — The ^xtreme flaccidity of the affected muscles is noticed 
from the time of birth. They are small and weak, and though there is no 
muscular wasting and no absolute paralysis, yet in many cases the limbs 
cannot be raised against the action of gravity, nor can the head be held up. 
The great relaxation of the muscles and ligaments allows of the most fantastic 
attitudes being assumed without pain. When the child gets older, he is 
unable to sit up, but when placed in the sitting position the spine bunches up 
from absence of any muscular support, and he is unable to support his weight 
upon the weak legs. The amyotonia is symmetrical, and afleots the legs 
always, the trunk often, the arms not infrequently, but never the face. 
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Notwitlistanding the flaccidity, some degree of flexor contracture is usually 
present. The faradic excitability of the muscles is much lowered, but not 
lost. Sensibility and the sphincters are not affected. The superficial re- 
flexes are normal, but the deep reflexes are invariably absent in the affected 
regions. The children arc usually intelligent, with good bodily development, 
and growth proceeds normally. 

Diagnosis. — This presents no difficulty on account of the presence of the 
flaccidity at birth, the absence of the deep reflexes, and the tendency slowly 
to improve. It has to be separated from those maladies to which it 
bears a superficial resemblance, namely, the myopathies, rickety weakness, 
obstetrical, infantile and diphtherial palsies. 

Course and Prognosis. — Some of the children succumb during the early 
and severe stages of the disease, but the tendency of the disease is to improve 
slowly in the course of years, and in some cases almost complete recovery 
with return of the knee-jerks occurs. 

Treatment. — This consists in aiding the natural tendency to improve 
with massage, passive movements and exercises, in treating contractures with 
tenotomy, and in attending to the general health and nutrition. 

James Collier. 

W. J. Adie. 

RevUed hy F. M. R. Walsiiis. 
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PSYCHOLOGICAL MEDICINE 

' INTRODUCTION 

Psychiatry is concerned with forms of illness as widespread and diverse 
as those of somatic medicine. There are almost as many beds in mental 
hospitals as in all other hospitals put together ; and there is an undoubtedly 
large, if unnumbered, part of the populatioji who have mild mental disorder 
not needing mental hospital care : hysteria, obsessional neurosis, hypo- 
chondria, chronic depression, paranoid states, and so forth. The diversity 
of this widespread group of illnesses depends on their being disorders of 
mind — disorders, that is, of the human function which comprehends and 
sums up all other functions of the organism, serves to relate a human being 
to his complex environment, and is the chief token that he is an individual, 
and not a sample. Mental disorders are therefore varied, as are the people 
who suifer from them. It is only by ignoring most of what is individual 
in these illnesses that a few common types or categories can be recognised, 
comparable to the “ diseases ” of somatic medicine. Such a procedure is 
necessary for practical ends ; material must be classified. Moreover, a 
biological foundation maybe assumed for the syndromes with which psychiatry 
works. They stand for the main ways in which a human being can become 
mentally unhealthy. There are only a few such ways, and they are deter- 
mined by the structural and functional patterns inherent in the organism. 
Diversity arises through their becoming manifest under the influence of 
each individual’s special environment and in combination with his other 
inherited tendencies. Diversity, therefore, can be due to a combination of 
single hereditary causes and to the effect of each individual’s environment 
throughout his life upon his development and behaviour. There is always 
interplay between inheritance and environment. Part of the psychiatrist’s 
business is to discover how this interplay has led to the present illness. The 
interplay, moreover, is sufficiently varied in the course of each patient’s 
life to make prognosis tyid the effect of treatment a matter of individual 
study, rather than of summary inference from the diagnosis, once made. 

Treatment is only another special instance of the environment acting 
on the patient ; its power and limitations for him must be studied by seeing 
what effects this or that experience has had on his previous life. Consequently 
the psychiatrist, even more than the general physician, must study illness 
in two ways : first, as showing some typical pattern of morbid behaviour, 
and tending to run along well-known lines ; and secondly, as a patch of 
personal biography, something to be understood, rather than classified in 
terms of psychology and biology. The two methods are complementary, 
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though, in u brief text-book presentation, the former must be the more 
prominent. 

There is no dividing line between somatic medicine and psychiatry. 
Psychiatry, although it has to work in part with social and psychological concep- 
tions of which general medicine has felt little need, suffers greatly when it limits 
itself to this way of regarding mental phenomena. It cannot safely ignore the 
relationship between bodily happenings and the patient’s state of mind. 
Crude instances of this relationship are the delirium that accompanies an 
acute fever and the irritable fatigue (neurasthenia) that may follow it ; the 
insanity that is due to cerebral tumour or general paralysis of the insane ; 
the obsessional neurosis that follows encephalitis lethargioa ; and the 
hysterical symptoms of disseminated sclerosis. There is no mental disorder, 
mild or severe, in the causation of which bodily disease may not play an 
important part. Moreover, it is not only in crude instances of structural 
or chemical disease that the relationship between bodily and mental illness 
may be recognised. A human being does not exist as a rarefied mind united 
with a solid body ; he is an organism all of whose subsidiary functions con- 
tribute to this highest function — his mind^ — which brings him not only 
consciousness, bub also an integrated behaviour in relation to his surround- 
ings. Disturbances, transient or permanent, of these part-functions (for 
example, in the sensory apparatus or the circulatory system) will have 
some effect on his state of mind. Changes in the central nervous system 
are the most obvious instance of this, but the endocrine glands, the autonomic 
nervous system, and the metabolic processes are often of notable significance in 
the various maladjustments summed up as mental disorder. A human being 
is constantly responding to, and influencing, his surroundings ; but his doing 
so is conditioned by the various parts of his body and the way they are 
working. 

Before the categories and clinical features of mental illness are described, 
the principles of psychopathology, prognosis, and treatment call for some 
very brief consideration, since without them psychological medicine written 
down is a repellent catalogue of details. Though the principles set forth 
may seem trite or too obvious to be worth stating, it is unfortunately the 
case that they are seldom applied as fully as they might be to the clinical 
study and treatment of mental disorders. 

Psychopathology. — Intkinsic Causes. — The intrinsic causes of mental 
disorder are those which depend on heredity and on normal phases of develop- 
ment, e.g. puberty or the climacteric. Extrinsic causes, which come from the 
environment, are either mental experiences or physical damage. The distinction 
between intrinsic and environmental, like that between physical and mental, is 
convenient but artificial ; a long sequence of related happenings both within 
and without the patient’s body goes to the causation of any mental illness. 
It is, of course, possible in many instances to discover some indispensable 
link in this chain of causes — an intoxication with alcohol, for example, a 
syphilitic infection of the brain, an inherited predisposition to periodic 
insanity, a bereavement — which may legitimately be singled out as the 
chief cause and classified as intrinsic or extrinsic, but this is more valuable 
for formal and didactic purposes than clinically. Actual cases usually show 
a complicated sstiology. Thus, a man whose parents had both been subject 
to melancholia became himself profoundly depressed after the death of 
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his wife, and attempted suicide by drowning. He survived, but during the 
resulting pneumonia he was delirious and threw himself from an upper 
window, crying out that he must go to his wife. The causes of the mental 
disturbance in this case were many and obvious ; numerous they always 
are, but not always obvious. One cause may, of course, be prepotent. 

The more detailed the analysis of a patient’s endowment and experiences, j 
the more entangled physical and psychological, internal and external 
factors seem to be. 

Heredity and constitution . — The hereditary factor is not a general neuro- 
pathic taint ; there are specific predispositions to one or other anomaly. 
These predispositions are transmitted in accordance with familiar genetic 
principles, summed up in the modern gene-theory of inheritanee. Studies 
of families and of twins have proved the importance of the hereditary factor 
in the major non-organic psychoses, though they have not yet sufficed to 
reveal the number of genes concerned in the transmission of the hereditary 
types of morbid reaction. 

Among the main reasons for this incompleteness in our knowledge is the 
impossibility of concluding that an inherited trait is not present, merely 
because it is not manifest in some recognisable form. Other inherited 
factors and, most of all, the environment, will in many cases determine 
whether an individual predisposition is to become evident or not. Thus 
a man may have an inherited tendency to melancholia which remains latent 
until a financial reverse or disease of the cerebral arteries provides the con- 
ditions necessary for its manifestation. It is true that some inherited pre- 
dispositions, e.g. to Huntington’s chorea, are almost independent of the 
environment in this respect, but such are exceptional. 

Since the Mendelian and other conceptions of modern genetics are held 
to obtain for the heredity of mental disorders, it can be understood that 
more than one type of proneness to mental disorder can be inherited by the 
same person. He may, for example, be prone not only to periodic insanity, 
but also to schizophrenia. Mingled proclivities of this kind account for 
anomalous clinical pictures, frequently met with and difficult to classify 
as either one syndrome or another. The “ either-or ” kind of diagnosis is 
often out of place or misleading in psychiatry because of the commonness 
with which more than one constitutionally rooted type of illness may be 
found in the same patient. Sjmdronies are frequently combined ; to grasp 
their clinical meaning it may bo indispensable that one investigate the 
patient’s family not only as to mental disorder, but as to normal character- 
istics too. 

The signs of a transmissible tendency to some mental disorder 
may not be actual illness, but only a special kind of personality. There 
are certain varieties df personality which show some or all of the 
essential features that characterize certain types of mental illness ; the 
differences between personality and illness seem then to be of degree rather 
than of kind. Moreover, those who manifest one or other type of illness 
are often found to have had the type of personality that is functionally 
similar to it. So close may the similarity be that it is difficult to decide 
when the illness has begun, because there was no sharp dividing line, in 
time or in form, between the more or less normal previous personality and 
the actual disorder. This frequency of association and similarity of form 
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between the normal state and the illness points to the constitutional back- 
ground of mental illness, and shows how hereditary tendencies can express 
themselves in more or less normal ways in personality before the catastrophe 
of an obvious illness has directed attention to them. Nor is it only in the 
personality that inherent proclivities may be revealed ; certain types of 
bodily structure, too, occur much more frequently in those with a particular 
mental constitution or mental illness than in the rest of the population. 
The most striking instance of this is the frequency with which a “ pyknic ** 
bodily habit and a ‘‘ syntonic ” personality are found among those who 
have periodic attacks of mania or melancholia (see p. 1855). Such con- 
stitutional features, whether mental or physical, indicate that inherited 
tendencies can body themselves forth in normal physical and psychological 
structure before morbid exaggerations of them make an appearance. The 
varieties are sometimes called by approjjriate names, e.g, schizoid, cyclothymic, 
syntonic, obsessional, hysterical, paranoid. The relationship is not a simple 
one. Tliere are very many people with these types of personality who 
never fall mentally ill. 

A pronounced personality, belonging to one or other of these types, does 
not indicate that the person who exhibits it is likely to have a mental illness, 
but only that if he should have a mental illness, it will probably be of the 
corresponding type. As with all inherited anomahes of which the crude 
manifestation is delayed until adult life, there may be for many years none 
or only mitigated signs of the proclivity ; tliese may be indistinguishable 
from what occurs in normal people. The more pronounced the anomaly 
of personality, the more likely that it portends a mental illness, or, at any 
rate, a proclivity to the mental illness in specially adverse circumstances. 

In the foregoing, personality and constitution have been spoken of as 
though they were static, innate attributes of the human organism. Neither 
of these epithets, however, is appropriate, not even in respect of bodily 
constitution. Responsiveness and plasticity are essential to human develop- 
ment of every kind ; there is a constant interplay of personality with the 
outer world, modification of it and by it. The main pattern of development 
is doubtless determined by innate, inherited factors — bodily structures 
grow, instincts come into play, and the general direction of functional activity 
is predetermined. But general directions and main patterns mean little 
unless they are given body and content by individual experience. Nutrition, 
for example, can deflect the body from its ordained pattern or enable its 
fulfilment ; all sorts of physical interference can maim it or improve it : the 
same is profoundly, if obviously, true of the mental side of human growth 
and maturity. Consequently, each patient’s personality is not only to be 
assessed as conforming to a frozen artificial type, but as a complex of dynamic 
functions, changing in outward form, sometimes in unstable equilibrium, 
and none the less powerful for being subterranean. Here, as was said earlier 
of psychiatry in general, there must be two ways of viewing the data : in 
classes, and as individual living biographies to be understood rather than 
schematised. Both methods arc necessary to any complete psycho- 
pathology. 

Phases of development . — A concrete instance of the foregoing is the change 
that occurs at certain turning-points, such as puberty, pregnancy, or the 
climacteric. Endocrine and other physical changes at these epochs are 
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accompanied by psychological disturbances, the severity and form of which 
may bring them under the notice of the psychiatrist. They are dramatic 
episodes in a lifelong and universal process of growth, maturity, and involu- 
tion or decay, which is marked by plasticity and development of varied 
functions in the first stage, stability and differentiated adaptation in the second, 
emotional lability and suspicion, intellectual narrowing of interests, rigidity, i 
failing grasp and memory, in the last. The mental disturbances which may 1 
occur at different ages are much influenced by these intrinsic factors and \ 
tendencies. \ 

Extbinsio Causes. — The outer world impinges on human beings from \ 
the day of their birth, or even their conception, in more and more com- 
plicated ways, as they themselves become more complicated. In other 
words, the environment is, for the individual, as complicated as he can 
make it ; and that will depend on how far he has himself developed hitherto. 
Human beings deal selectively, not merely passively, with experience. 

At each stage of their growth, previous experience helps to determine what 
they will select from their environment, and how they will use this and 
integrate it, to serve in its turn as the partial determinant of further powth 
and integration (the other determinants being innate ones). “ Experience ” 
is here being used in the widest sense to denote the response of a human 
being to the impact of the outer world upon him, whether it be consciously 
recognised as such or not at the time. 

It is, therefore, impossible to give adequate consideration to any aspect, 
including the psychological, of a human being’s way of dealing with the outer 
world unless one pays regard to his jirevious experience, mental and physical, 
and to the present state of his whole organism, mental and physical. The 
cultural milieu in which he has grown up must be taken into account. Too 
partial a regard for subsidiary functions, whether physiological or psycho- 
logical, may lead one away from the living human being, who is an integrated 
organism, not a collection of disparate mental and physical systems ; similarly, 
too concentrated a gaze on this latter aspect, i.e. on the socially organised 
person, to the neglect of part-functions, may make one see only a disembodied 
spirit, as remote from medicine as from daily life. 

Physical ex'periences . — Some external happenings influence the mental 
state chiefly by way of the body : infection, physical trauma, intoxication, 
and metabolic and endocrine disturbances due, wholly or in part, to environ- 
mental influences may result in mental disorder. In many of these instances, 
the mental change is mediated by way of some cerebral damage, and the 
clinical picture is of the organic neurogenic kind, e.g. dementia. It would 
be wrong to attribute the whole of the mental disorder to the cerebral damage ; 
but to it is referable the core of the psychosis. Some diseases have an incidence 
on special functions and parts of the central nervous system, which determines 
characteristic features in the mental picture, e.g. the anxious fidgetiness of 
the patient who has had chorea, the stiff mind and obsessional thoughts 
and movements of the post-encephalitic, the hysterical phenomena of the 
elderly arterio-sclerotic patient or the man poisoned with carbon monoxide, 
the aphasia and apraxia of the post-apoplectic, the silly “ moria ” of the 
cerebral tumour. In the main, however, it is not possible to correlate mental 
symptoms with special areas or kinds of cerebral damage — partly because the 
brain is not the only structure concerned, partly because it acts as a whole, 
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and also because the presumptive changes in it are too evanescent and delicate 
to be accessible to our crude methods of examination. 

To limit oneself to the brain in studying the somatic correlates or basis 
of mental phenomena would be an error. In the physical accompaniments 
of emotion, the whole body participates through the mediation of the vege- 
tative nervous system and the endocrine glands. This is significant, because 
emotional upset is one of the most important phenomena of mental disorder. 
The sequence of psycho-physical happenings of which an emotional upset is 
the climax and the outward sign, may be started not only by some mental 
happening, but also by physical experiences — intoxication with a drug, or a 
circulatory disturbance, or a metabolic upheaval such as acute hypoglycaemia. 
Whether, for example, this hypoglycaemia comes from outside, as an injection 
of insulin, or arises (as it rarely may) from within the body, as a “ spontaneous ” 
deficiency, is of little consequence in its bearing on the mental disturbance 
engendered. The chief emphasis lies on the physical apparatus through which 
so widespread an affection of the whole organism can be evoked, just as in 
other circumstances the emphasis would lie on the psychical apparatus 
which serves the same end. This applies more widely than to emotional 
disturbances alone. Where a symptom is, on the face of it, definitely physical 
or definitely mental, its causation may not be inferred to be exclusively of 
the same order ; the chief cause of, say, an anorexia may be a series of mental 
experiences or an attack of migraine or a uraemia or a pituitary disease. Study 
of the anorexia alone cannot servo to discriminate them ; not even study of 
the psychological state alone, or of the physical state alone may suffice. 
Very often the physical and psychological factors in causation are mingled 
almost inextricably — they represent, in fact, different facets of the same series 
of phenomena. 

Mental experiences . — Mental growth is dependent on daily experience for 
its material. Experience can be subdivided into perceptual, emotional, and 
other kinds, but such a division is fictitious. The means by which daily 
experience is incorporated with our mental equipment and acquires an influence 
over our subsequent behaviour in all respects can only be understood if we 
avoid thinking of emotions, instincts, perceptions and other abstractions as 
real entities, as distinct and 8eparatelyT)pcrative forces. Memory, for example, 
is not merely an intellectual function by which we recall a happening into 
consciousness in more or less verbal terms, but a device, or function, by which 
past happenings are able to influence subsequent behaviour ; the ways in 
which they do so, and the form in which the earlier experience is reproduced 
into consciousness, will be greatly influenced by its original emotional, as 
well as more purely perceptual, aspects, and by other physical and mental 
experiences — a distressing repetition of the experience, for example, or a 
physical happening like concussion or cortical atrophy. 

There are general tendencies in mental life — ^instinctual tendencies — which 
bring us into relation with our immediate surroundings, direct us to feed our- 
selves, maintain our lives, reproduce, and aim at other ends, which are 
variously formulated by philosophers, saints and psychologists. These 
biological forces, however denominated or classified, are not peculiar to human 
beings, but in respect of human beings are so much more accessible to minute 
inquiry along verbal lines, that an unduly complex conceptual system has 
been built up to describe them. Comparative, behaviouristic and experimental 
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psychology have partly corrected unreal refinements of a verbal kind, as 
also can physiology and a truly medical psychology. Metaphysical subtleties 
and speculations, e.g. psycho-analytical ones, cannot meet medical needs, 
nor enable one to understand the human being as a whole organism in the 
way that the doctor must. The influence of previous experience on all 
subsequent behaviour is as evident in physiological happenings as in the 
mental field ; the special language and formulations and hypotheses of 
psychology are not to be taken as wholly and permanently separate from those 
suitable to less highly integrated functions, though something must be conceded 
to the special complexity of psychological phenomena. Such terms as pro- 
jection, sublimation, conversion, symbolism, identification, repression, 
amnesia, perseveration, displacement of affect, cover special instances of the 
general relationship between inherent tendencies of the organism and their 
material substrate, and the influence of past on present experience and 
behaviour. 

In dealing with the multifarious world about him, a human being is 
constantly obliged to select what he will perceive, and in what form he will 
perceive it ; pure “ objective ” perception never occurs. To perceive things 
at all, he must give them meaning by relating them to himself and to his 
previous experience. Unless he can do this, not necesarily consciously, he 
is at the mercy of his environment, as a new-born baby is. Perception is 
therefore an active process ; it has instinctual and emotional, as well as 
cognitive aspects. It depends partly upon memory for being able to give 
meaning to what it perceives ; such memory need not be conscious. Conscious- 
ness, it is well to bear in mind, is only an attribute of psychological happenings, 
not their essence or their criterion ; mental life goes on with varying degrees 
of consciousness attaching to it. There is no sharp division between conscious 
and unconscious mental life : no region called “ the Unconscious ” with its 
own rules and contents. Many of the psychological happenings most significant 
for psychiatry go on without clear consciousness of them, but in appropriate 
conditions they may be accompanied by much more, or by full, consciousness. 
Biologically and psychologically regarded, consciousness is an attribute, like 
memory or movement, immensely imiiortant for us human beings, but not 
a “ present-or-absent ” factor decisive for our mode of mental couduct. 

Perception being thus an active process, which makes use of past experience, 
it not only selects its material and invests it with meaning, but in doing so 
may distort it, and give it a special “ false ” meaning. Unwelcome emotions 
may be thus projected on to external objects or happenings, which are then 
regarded as hostile or contemptuous, or in some other way significantly 
related to oneself. This is not remote from the process in visual perception, 
whereby one projects the image on one’s retina into the external world, and 
is convinced of its reality there ; the further process of clothing it with 
emotional significance depends on one’s inherent tendencies and one’s previous 
experiences. Paranoid symptoms, ideas of reference, grandiose and self- 
reproachful delusions exemplify this. Hallucinations and kindred phenomena 
are a special instance of the interplay between material substrate (e.g. in 
cocaine poisoning), inherent tendencies (e.g. visual fantasies of children), 
and past experience (e.g, hallucinations of homosexual abuse or divine 
commands). Similarly, by fantasy and imagination the outer world can be 
manipulated or denied according to the heart’s desire, just as by body-images 
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of proposed movement the way is prepared for purposive muscular action. 
In giving meaning to present things, personal connections between them 
and earlier experiences are established ; whether normal or morbid, this 
ascription of “ symbolic ” meaning to every-day objects is indispensable to 
thought, and is most striking in our use of spoken or written language, where 
sounds and shapes are conventional symbols for the most diverse experiences. 
Some of our words are personal to ourselves, and are used in an individual 
way ; in morbidly heightened form, this process may issue in schizophrenic 
neologisms, or oddities of expression. Similarly an obsessional patient may 
feel towards some word or object a superficially incoraprehcnsiblo mixture 
of attraction and repulsion, which is due to this word or object being the 
symbol of some earlier experiences that have been of great moment in his 
life. To see. how it has come to be such a symbol calls for minute study 
of his earlier experiences. Physical happenings in one’s own body may 
symbolise present emotions or earlier experience of a momentous and emotion- 
ally painful kind. A gesture of disgust may normally be evoked unconsciously 
by a banal happening, which has somehow become emotionally coloured by 
past experience. A headache may embody our dissatisfaction with a 
present situation. So hysterical “ conversion ” symptoms may reflect and 
symbolise an inner emotional struggle, as may also some obsessional movement, 
schizophrenic stereotypy or hypochondriacal fear. The body, with all its 
functions, is the background of psychic life, and resonates to it. 

What experiences will be important in determining the form of mental 
symptoms, depends much on the emotional disturbance they originally 
provoke, and this, in turn, on the instinctual drivres which they touch on 
and disturb. Instincts may conflict, and the emotion accompanying the 
conflict prove so disturbing that it cannot be borne in its naked form ; 
“ repression ” serves the end of making this more or less tolerable, through 
disguising or distributing it. So emotion may be shifted from one object 
to another, and paradoxical or unexpected emotions be thus aroused by 
objects on to which the aTect has been displaced. Or energy mainly directed 
to plain ends, e.g. sexual love, may be diverted into less obvious channels, 
and when thus “ sublimated ” and mingled with features derived from 
other instinctual sources, its origins may be hard to recognise. Sexual 
instincts so often conflict with others that many of the most powerful motives 
for the production of mental symptoms come from the struggle. 

To describe the whole of instinctual life, however, in terms of sex and 
aggression, as is sometimes done, is only possible if one strains the meaning 
of these words out of all knowledge. It is as unwise to make the sexual 
paramount in explaining psychogenesis as to burke it. 

The patient’s present symptoms, it is clear, must be examined in the 
light of his earlier experience. Thus one elucidates in detail the content of 
his illness and some of the causes of its occurrence. In doing so it is not 
necessary to push back one’s inquiries to a supposedly crucial stage of early 
childhood. The experiences of the first two or three years of life arc, like 
all subsequent experience, contributory to mental development, and they 
show certain sequences of phenomena characteristic of such development. 
Moreover, their relative simplicity makes it possible to recognise in these 
early reactions the instinctual drives, or (more correctly) the “ inherited 
functions ” which become manifest when the environment supplies the 
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necessary material, though, of course, it cannot supply the necessary energy 
and direction ; these last must come from within. On the other hand, 
the functions recognisable in the relatively simple reactions of early childhood 
are not the same as those which may be seen in later years when the organism 
is more fully grown, any more than an infant’s physical structure and functions 
are identical with those of the more differentiated adult. The obvious 
continuity of the actual happenings in a human being’s lifetime does not 
justify one in trying to analyse and reduce all adult mental phenomena 
into terms of supposed child psychology, nor does clinical practice usually 
require it. 

The effect of war upon the incidence of mental illness has obvious import- 
ance. The psychiatric disorders which occur in war do not differ in kind 
from those of more normal times, but certain forms of disorder, especially 
panic, psychogenic stupor and gross hysteria in men, become commoner 
and sometimes more severe. People are exposed to unaccustomed dangers ; 
their privations are both material and emotional ; they have to surrender 
some of their independence and individuality ; and they are thrown together 
in groups and therefore prone to share in group-feelings and group-behaviour. 
It is doubtful whether the losses, fears and psychological infections of war 
directly lead to an increase in certifiable mental illness, though such exogenous 
factors as syphilis, alcoholism and malnutrition may do so, under the con- 
ditions of thoroughgoing modern war. It is, however, neurotic disorders 
that are most prominent then. 

Course and Prognosis. — The making of a correct diagnosis may in 
psychiatry indicate the general drift of an illness — towards recovery, 
chronicity, progression, or relapse — ^but is of even less use than in the rest 
of medicine for showing how far this will apply to a particular patient. 
For this, careful study of the individual history and illness are indispensable. 
The prognosis can be inferred from the setiological factors, the mode of 
development, and the form of the disorder. 

Where a known external cause has been at work, its point of attack, 
its severity and persistence will affect the issue. This applies equally to 
such organic causes ” as poisons and cerebral diseases and to “ mental 
causes,” like economic misery or frustrated love. The physician must 
consider how long the environmental cause has been acting, what changes 
it is known to produce — whether in the way of cell-degeneration or habitual 
gloom, fibrosis or fantasy — and whether it is likely to persist. He must 
also ask if the patient’s previous history has shown that he is specially 
sensitive to such a trauma. This brings in the intrinsic eetiological factors. 
How has the patient previously reacted to this sort of interference or to 
any disturbing circumstiyices ? Has he fallen more and more into unsatis- 
factory habits in meeting his daily life and its difficulties ? How has his 
whole character developed ? Is there good evidence of his being able to 
cope with partial deviations from mental health ? Has he inherited 
tendencies to benign or to progressive illness ? Which seem to be the most 
useful reparative or stabilising features in his personality ? How far are 
his struggles with the world an outcome of his intrinsic endowment, evident 
in various guises since his childhood, how far have they been forced upon 
him by an adverse milieu ? How old is he ? There is more chance, it he 
is young, of his being adaptable, so that the removal of various stresses 
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may help him, and his instinctual energies be diverted into less morbid 
channels ; as he grows older, he may gain in stability, but gradually become 
more disposed to fear and suspicion, bodily preoccupations, and fixed attitudes 
of mind. 

An abrupt onset is favourable, other things being equal. A gradual, 
especially an insidious, onset may indicate a rooted abnormality that will 
be hard to shift. The longer an illness has gone on, the more will it have 
become autonomous, i.e. independent of its immediate causes of occurrence, 
and prone to become a gross or text-book example of some chronic anomaly. 
A study of the ups and downs in the course of an illness may show favourable 
influences that can with profit be deliberately brought to bear on it, as 
well as harmful ones that must be avoided. The more reconciled the patient 
has become to his illness the less satisfactory the outcome. 

As to the form of the illness and its prognostic value, there is much 
empirical knowledge at our disposal. Thus, a predominantly affective 
attack will very likely clear up, but may recur ; a schizophrenic syndrome 
is in the long run usually ominous ; hypochondria and depersonalisation, 
especially in young people, tend to last a long time, even years ; sexual 
perversities can seldom be got rid of ; hysterical symptoms can easily be 
changed, but hysterical reactions are persistent ; obsessional attacks are 
either periodic or very chronic ; melancholia is often a fatal disease, through 
suicide or refusal to eat ; delirium tremens commonly ends by crisis or 
lysis after about seven days ; untreated general paralysis of the insane goes 
downhill towards dementia and death, with partial remissions on t]he way : 
and so forth. There is a wealth of such special prognostic knowledge, based 
on clinical observation and statistics. 

Obviously prognosis must always take account of treatment. Will 
treatment be efficacious ? Will it be practicable ? It is absurd to forecast 
how general paralysis will turn out if one does not know whether one will 
be giving artificial fever and tryparsamide, or how hysteria will turn out 
before one has decided whether psychological and social treatment will 
be possible. In every mental illness this is one of the essential points to 
be weighed in prognosis : what will be the conditions, beneficial, neutral 
and adverse, under which the patient is going to live henceforth ; and, 
in particular, what will be those specially devised conditions of every kind, 
social, psychological and physical, which can be regarded as likely to have 
therapeutic effect ? 

Treatment. — Prophylactic. — Much can be accomplished by social 
measures ; also by individual care, though that is less certain. A striking 
instance of social influence in preventing mental disorder may be seen in 
alcoholic psychoses, which have been cut down in this country to a third 
of what they were before the War of 1914-1918. Morphine and cocaine 
addiction and lead encephalopathy are now rare, typhoid delirium is excep- 
tional, and typhus unknown. It is the organic mental disorders that have been 
more accessible to these preventive methods so far, because they have one 
indispensable cause that can be controlled. The “ functional ’’ disorders are 
jjartly dependent^, it is true, on social factors, such as economic security, 
lack of employment, imposed moral, cultural and educational standards, 
competition and ill-judged interference. But the remedy for these is to 
seek, and their total removal is utopian. There is, nevertheless, much 
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room for prevention here. A preventable social cause may be well seen 
in “ compensation neurosis ” where the administration of a humane statute 
involving lawyers, insurance companies, doctors, employers and employees 
often has the inhumane effect of evoking hysterical symptoms, anxiety and 
a depressive or paranoid invalidism in the injured man. 

Individual preventive measures cover both the intrinsic and the extrinsic 
causes. Eugenic precautions, such as birth-control or voluntary sterilisa- I 
tion (if legalised), may under skilled guidance prevent some mentally unstable 
persons from being born to parents who, having had mental illness them- 
selves, do not wish to propagate it. If physical factors, e.g. diabetes, be 
prominent in causation, it may be possible to prevent this mental illness, 
or at any rate to scotch it in its early beginnings, by dealing with the somatic 
disbrder. Thus, there are far fewer cases of sypliilitic psychoses now that 
syphilis is less often contracted and earlier treated. The psychological 
reactions to a physical disease or blemish may be favourably modified or 
averted, when foreseen. It is for obvious reasons impossible to counteract 
mental disorder by regularly protecting the patient from physical or psychic 
trauma : a life that is guarded against risks and painful experiences is almost 
certain to issue in mental ill-health, out of its very emptiness. By altering 
a patient’s environment and way of living one may, however, be able to 
avert an impending illness : only study of the individual patient call show 
how this end may be achieved. 

The difficulties in the way of making the patient’s environment easier for 
him are immensely greater during war, and it may be inadvisable to attempt 
any such change. Social needs have to come before individual ones in so 
many instances during war that the measures which would appear moat 
favourable to the patient’s mental health are often quite impracticable. 
Much, however, can be done by careful selection to lessen maladaptation 
among soldiers and other large groups. The mental hygiene of war is a 
complicated problem which cannot be divorced from the political and economic 
issues, as well as the military ones. 

How far the treatment of behaviour disorders and neurotic traits in child- 
hood can be trusted to avert outbreaks of definite mental illness in later life 
is a disputable matter, but it is certain that by taking advantage of his plasticity 
and responsiveness, a bent can often be given to the energies of the mal- 
adjusted child, which will result in his being socially better adapted and better 
able to deal with his problems. The more persistent the beneficial influences 
one can bring to bear on development at this impressionable age, the more 
valuable the prophylactic effort. 

Measures of mental hygiene that may be recommended to the community 
as a whole are still of a negative kind : what to avoid rather than what to 
do. This applies most pbviously in the field of sexual practice and belief 
where needless fears and harmful education are rife, as with regard to the 
masturbation of adolescence — a normal and comparatively harmless phase 
of sexual development. 

Treatment of the Actual Illness. — This is almost as varied as 
aetiology and symptomatology. To use only one method of treatment, 
however simple or complicated its theory, is to fight illness with one hand 
behind one’s back. There is no valid distinction between palliative and 
curative therapy : the distinction should be between more efficacious and 
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less efficacious. The nearest approach to a successful causal therapy is attained 
with those mental disorders which are closely related in time and form of 
occurrence to some indispensable cause, e.g. a toxic delirium, a reactive 
depression or anxiety, an interstitial syphilis of the brain. But these are 
rare conditions if one considers the whole of mental illness. The treatment 
of general paralysis by fever is not causal, its theory is dubious, its basis 
quite empirical; yet its success is such that it is the most important therapeutic 
advance in psychiatry for a hundred years. One cannot despise any measure 
that promotes the recovery or well-being of the patient : the giving of drugs, 
the prevention of suicide, occupational therapy, analysis of motives, removal 
into favourable surroundings, hypnosis, re-education and other means of 
helping the patient are not to be graded in a hierarchy with an arbitrary 
scale of values, in which recovery is called spontaneous unless psychotherapy 
or a novel chemical treatment has been employed. 

Sometimes a patient’s condition demands energetic intervention ; some- 
times it demands restrained symptomatic treatment ; sometimes social 
adjustment is called for ; sometimes endocrine injections. Whether the 
accent in treatment shall fall on the physical or the psychological or the social 
side will often be less important than care that all the available resources 
are used. It should not be regarded as a matter of course that a diagnosis 
should connote a method of treatment : e.g. that psychoanalysis is the only 
thorough treatment for obsessions, while for mania continuous narcosis is 
the “ proper ” method. Nor, to mention another common error, should it 
be lightly assumed that a heavily tainted family history or other evidence of 
a strong constitutional factor indicates that treatment is out of the question, 
a superfluous struggle against fate. 

Treatment may be considered as social, psychological and physical. 
For some types of illness obviously much more stress will fall on one than 
on another of these, e.g, in hysteria, general paralysis of the insane, 
epilepsy. 

Social and occupational treatment . — The first ta.sk in social treatment is 
to decide where the patient is to be looked after. Is he fit to be at home, should 
he be in a mental hospital, or in some environment intermediate between 
these extremes ? The decision as to the need of a mental hospital rests in 
the first instance on the danger the patient presents to others, or the chance 
of his committing suicide. These two problems of behaviour were at one time 
almost the only grounds of admission to a mental hospital, but such questions 
of “ certifiability ” need no longer preoccupy the psychiatrist, since voluntary 
treatment has broadened the scope of the mental hospital and modern 
conditions made it suitable for many patients who would ordinarily be re- 
garded as “neurotic,” rather than “mental” “psychotic” or “insane” 
(e.g. early cases of general paralysis masquerading as neurasthenia, or 
obsessionals who fear their own impulses and want to be protected against 
themselves). Psychiatric hospitals and clinics dealing only with voluntary 
cases also bridge the gap between out-patient care and certification. 

The social decisions in treatment cover much more than merely the mental 
hospital issue. If the patient’s immediate environment contains many dis- 
turfcng influences, it will be desirable for him to be away from them tempor- 
arily at least, so long as this does not entail worse troubles ; summary decisions 
are here impossible. It may be useless, for example, to get a woman who is 
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paranoid about her neighbours to move to another district to escape them, 
unless it is the actual conduct of the neighbours and not the patient’s morbid 
attitude that is provoking her suspicion of them. It requires a close knowledge 
of the facts as well as wisdom and psychiatric experience to give advice on 
matters that may wholly alter the course of a patient’s life — advice, say, 
about separating from his wife, giving up his job, or emigrating to the 
Dominions. Many instances of this might be offered. Neurotic patients 
arc often advised to get married, especially if loneliness and sexual needs 
trouble them, as though marriage were a panacea ; such advice by rule of 
thumb too often makes their condition worse, ruins the life of the person they 
marry, and results in offspring that have to be treated at a child guidance 
clinic. Weary, depressed patients are often harmfully urged to go to dances 
and' lively seaside resorts where they must try to look happy. Hysterical 
patients do not benefit by being put among people who are hostile and con- 
temptuous, any more than in an atmosphere of mawkish sympathy and 
compliance. 

In the social treatment of patients indispensable help can be given by 
trained psychiatric social workers. Their assistance is not restricted to the 
patient’s economic problems, though it is most obvious in that field. 

Occupational treatment is important for all kinds of mental disorder. Where 
there is acute overt emotional disturbance, rest is at first desirable, as also for 
confusional and delirious states. In these conditions opportunity for occupa- 
tion must be gradually offered to the patient as his disorder subsides ; steady, 
simple work is preferable to the restless unsatisfying fickle activity in which 
he would often engage, if left to himself. The less acute any mental distur- 
bance, the more necessary is it that occupation should be urged upon the 
patient, and that it should be disciplined and congenial. This applies equally 
to gross psychoses and minor affections of the neurotic soiti. Allowance 
must be made for the patient’s bent, his symptoms and personality, and 
especially his more or less conscious reasons for working and not working ; 
hence there will be much diversity in the conditions of his occupation, whether 
it be therapeutically contrived in a hospital, offered at a Rehabilitatiou 
Centre, or sought out as remunerative work in the open market. Mental 
health cannot be permanently retained unless one does some satisfying work ; 
often it cannot be recovered unless one does. Work is not satisfying, in the 
long run, if it is done mainly as a diversion, to fill in time. 

Psychological treatment . — There is no form of treatment which has not a 
psychological aspect and result. The term psychological treatment or its 
synonym “ psychotherapy ” is, however, conventionally limited to those 
forms which depend upon direct and personal relationship between the patient 
and the physician. They have separate names, and are divided into schools 
and techniques. Stress may be laid upon the prestige of the physician (as 
in hypnosis), the patient ^s attachment to him, in all its complicated phases 
(“ transference ”), the trained understanding and thoroughness with which 
he clears up the patient’s problems (persuasion, re-education, distributive 
analysis), or on his qualities of personality — enthusiasm, energy, warmth, 
candour, wisdom. In so far as psychological treatment is necessarily based 
on a personal relationship it cannot be made a routine except in its non- 
essentials : whatever rules the psychiatrist follow or whatever the training 
he has undergone, he himself will be more important than his method in 
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benefiting the patient. To that great extent psychotherapy is not a scientific 
procedure. That is not to say that method and training are of no consequence — 
far from it — but only that they are devices whereby the influence of one human 
being upon another’s mind and conduct can be turned to the best medical 
ends, and the dangers inherent in such a relationship minimised. 

The more specialised, intricate or esoteric the method, the less suitable 
is it to be used by any but the most expert. It is not proposed here to detail 
the many kinds of technique that have been employed. The general rules 
that must be followed in any psychotherapy are : 

1 . To regard the removal of symptoms as a good thing, but the mainten- 
ance of normal social adaptation as far better. It is bad to get rid of one 
symptom only to see it replaced by another, but much worse to get rid of all 
symptoms only to see the patient at the end of treatment a dependent and 
introspective hypochondriac of the mind, a social invalid. 

2. To seek for the psychological cause of the patient’s illness only to the 
extent that the iiatient’s wellbeing demands, which is often far short of what 
one’s own interest and psychological curiosity would demand. 

3. To consider carefully whether any shock to the patient, any aggravation 
one produces in his illness even temporarily, may be a sign of bad treatment. 
It is on the whole unnecessary to make the patient worse in order to get him 
better, though many psychotherapists believe the contrary. 

4. To be satisfied with the patient’s recovery, and not to aim at his 
promotion to a state of ideal mental health and self-understanding. It is 
better that treatment should be quick and effective than drawn out to meet 
theoretical standards. 

5. To understand the development of the patient’s illness, and to interpret 
it both to him and to oneself, in terms of real experience and not of hypo- 
thetical forces. 

6. To treat the patient without allowing one’s own emotions to be more 
concerned in the course and outcome of the treatment than is usual in the 
treatment of a physical illness. 

7. To aim at harmonising the patient’s mental life by giving his ill- 
managed energies fitter material to work at, and release from the burdens 
laid on them by past experience. 

It is impossible to describe in general terms what the psychotherapist 
does, othiurwise than by metaphor or analogy ; he promotes the ventilation 
and desensitisation of emotional disturbances ; he elucidates latent or obvious 
muddles, disentangles conflicting tendencies, giving them new incentives 
and a different direction ; and so guides the patient through the maze of 
his life’s experience, as recalled in memory, that he is afterwards better 
fitted for dealing with current experience, knows himself better and has 
somewhat purged himself of past harms. All analytic ” methods review 
the patient’s life as he recalls it under special conditions, e.g. of free associa- 
tion, hypnosis, biographical scheme, etc. They stop at different points, 
some aiming at emotional clearance by abreaction, some at a redirection 
and liberation of the instinctual bases of character, while others remain 
content with an educational achievement. 

Whether psychotherapy, in the above sense, is to be applied to a case 
will depend on the following factors : the patient should be willing to co- 
operate in the treatment ; free from such hindering disabilities as, say. 
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deafness ; able to give the necessary time ; of at any rate average intelligence ; 
still capable of modification (as he would not be in old age, or with very 
long-standing and indurated habits of faulty reaction, or with organic 
cerebral disease) ; and, finally, endowed with a considerable residue of 
normal mental functions with which one may work. The more profound 
his aberrations, as in schizophrenia, or the more extreme his emotional 
disturbance, as in agitated melancholia, the less is he fit for psychological 
treatment of this individual and specialised kind. Psychological treatment, 
however, in the literal and larger sense of the words, is essential for every 
variety or stage of mental illness, and every degree of co-operativencss or 
intelligence. It is a wide notion, including all that may ease or reassure 
the patient, bring him to a better relationship to those around him and 
with himself, and protect him from being distressed by the ignorance, lack 
of tact, or thoughtlessness of others. It is as much negative as positive. 
Ojie must avoid arguing with the patient, telling him lies “ for his own good ” 
or to avoid unpleasant scenes, cajoling him, making promises that will not 
be kept, threatening or punishing him, jesting at his exj^ense, losing one’s 
patience with him, assuming he is indifferent to what goes on because he 
looks indifferent, provoking him by petty supervision or frequent rebulces ; 
one should not assume that he is quite irresponsible or quite responsible, 
nor talk theory to him, nor get on a false footing through ready assent to 
his delusions and his point of view. The physician and the rest of those 
who are in contact with the patient must do certain positive things : make 
due allowance for his disorder influencing his conduct, use their under- 
standing of the psychological happenings without saying so, take advantage 
of every opportunity created by other methods of treatment. When occupa- 
tion, narcosis, hydrotherapy, massage, a physical illness or other happenings 
bring him more closely into contact with nurses and physicians there are 
chances of unobtrusive psychological treatment in the wide sense. 

Physical treatment . — ‘‘ Mechanical restraint ” and violence are now 
foreign to the treatment of insanity ; the patient may be unrestrained and 
violent, but his treatment may not. It is still necessary, however, to restrain 
a patient wlio is bent on harming himself or others, and physical force may 
be the only way of doing so, or of giving a patient by tube enough food to 
keep him alive when he abjures the natural way of eating. But force must 
always be a last resort ; and chemical substitutes for it seem only a little 
less of an evil. Drugs have their place in the treatment of all kinds of mental 
disorder, but their use easily turns to abuse. Whether one is giving morphine 
and hyoscine in an emergency to an acutely excited catatonic, or prescribing 
aspirin for a mild hysteric, the chief danger must be borne in mind, which 
is not overdosage, habituation, or suicidal misuse, but the habit of stupefying 
or satisfying a patient with drugs when other means might be taken, better 
suited to his condition. *feedative drugs should not be a short cut ; neither 
should they be eschewed. They should be given when other measures 
will not serve, as for some obstinate form of insomnia, anxiety, agitation 
and restlefisncss, or when their use obviates greater troubles, e.g. the pulling 
of bandages from an operation wound. The symptoms of intoxication 
must be watched for with more than usual vigilance when bromide is being 
given, because if unrecognised as such they may lead to certification — for 
an avoidable drug-made psychosis. Continuous narcosis for nearly a fortnight, 
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with the patient sleeping through 18 or more of the 24 hours, is sometimes 
efficacious in abbreviating an acute attack of mental illness ; it is a dangerous 
method except in skilled hands. 

There are other drugs to which the above cautions scarcely apply, e.g. 
endocrine preparations, remedies specific and otherwise for the physical 
basis of “ organic psychoses ” {c.g. arsenical treatment for syphilis of the 
central nervous system), and aperients. Insulin for promoting hunger, 
calcium for those with hysterical hyperventilation fits, amphetamine (benze- 
drine) for anxiety, and a number of substances — ^from nitrous oxide to amytal 
— ^that relieve catatonic stupor, or facilitate psychological inquiry and treat- 
ment, have all been found useful on occasion, though their field of application 
is small. 

Two methods of treatment have been widely employed of late years, 
especially in the treatment of schizophrenia. Insulin has been employed 
in large doses to jjroduce hypoglycsemic coma repeatedly ; and certain 
convulaant drugs (pentamethylenetetrazol and cyclohexylethyltriazol) 
given to produce fits. The benefits to be obtained by these methods are 
not yet clear. Undoubtedly in some cases the duration of a schizophrenic 
illness can be shortened by the insulin treatment, and recovery brought 
about in cases regarded as having a bad prognosis. It is, however, in 
those that would have a favourable outlook by other methods of treatment 
that the majority of insulin successes are obtained. The technique demands 
skill and experience, if considerable risks are to be avoided. It consists 
essentially in daily administration of the appropriate dose of insulin to 
produce coma. The duration of the treatment is usually not more than two 
months. Treatment by the artificial production of convulsions was first 
instituted for schizophrenia, but the results have not proved as satisfactory 
as was at first supposed, and it is of very limited application. The method has 
proved effective in terminating obstinate melancholia, chiefly involutional, 
and in abbreviating attacks of depression which would otherwise have taken 
months to clear up. The chief objections to the method arc the disagreeable 
experiences many patients have immediately after the injection, and the 
likelihood of cerebral impairment, and of fracture of the long bones or dorsal 
spine during the fit. The last complication is not infrequent, and may occur 
also when the convulsions are induced, not by a drug, but by electrical 
stimulation of the brain, a method employed witW the last two years. 

Exercise or massage and hydrotherapy are beneficial as much for their 
psychological as for their physiological results ; the latter, however, are 
not negligible, as may be seen in the effect on an excited or an anxious patient 
of a continuous bath at body temperature. The chief importance of diet 
lies in the frequent refusal of food by patients depressive, hysterical, stuporose, 
paranoid, hypochondriacal, or over-active. Feeding by the nasal or oeso- 
phageal tube is a necessity in many such instances, after every other method 
has failed. Rarely, special diet is called for, as in epilepsy, the symptomatic 
psychoses of diabetes, pernicious anaemia or pellagra, and also for some 
temporary disabilities of the alimentary tract — anorexia nervosa, psychogenic 
hyperchlorhydria. As a rule, however, such dietetic regime, and indeed 
all physical treatment of localised psychogenic disturbances of function 
in a bodily system, is an expedient rather than a settled and adequate mode 
of treatment. Many patients with a visceral neurosis, a hypochondriacal 
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preoccupation, a hysterical anomaly, or a somatic delusion are greatly 
harmed by the prolonged physical investigation and treatment they receive : 
it confirms the symptom, localises it all the more, and brings fresh ones 
in its train. Sometimes one has no choice ; a progressive hysterical contracture, 
a dermatitis artefacta, a sore infected by constant picking, a tooth loosened 
by obsessional knocking at it demand treatment. 

The caveat against lightly resorting to physical treatment of psychogenic j 
anomalies is especially applicable to operative surgery. In general there ‘ 
is no more reason for “ cleaning up the septic foci ” in a person with mental \ 
disorder than if he were a mentally healthy person — other things being ^ 
equal. Removal of teeth, appendix or tonsils, scraping of sinuses, and ^ 
searchings of the pelvis are operations that in psychological medicine seldom 
yield the results expected of them. 


CLASSIFICATION 

The ideal classification would be on a uniform basis, according to the 
nature of disordered physical and psychological function, or according to 
innate and external causes. Since we do not know enough to do this, a 
mixed aotiological, functional and cUnical grouping is used, whcrqby the 
same illness can belong in several categories. It is obviously provisional. 
The chief division is between those mental changes accompanying distinctive 
somatic disorder and those for which no such physical relationship has 
been demonstrated. The former are called symptomatic, or organic ; the latter 
constitutional or functional. It is needless to illustrate the point that every- 
thing found in the latter may be seen also in the former. The reverse of this 
is not true, because there are some symptoms — due to the loss or damage of 
essential tissues, especially in the central nervous system — which can only 
occur when the material substrate is grossly damaged. 

Although the “ functional ” group is made up of those conditions for 
which no distinctive somatic disorder can be found responsible, it by no 
means follows that their causes or basis are therefore purely psychological. 
Theoretically, such a belief is untenable ; and as a matter of observation 
certain physical disturbances so regularly accompany these disorders and 
a physical configuration may be so linked with them that there is small 
doubt that eventually the somatic disturbance of function in them will 
be well enough worked out for the terms “ organic ” and “ functional ” 
to lapse, and only the crudity of the physiological changes remain as a point 
of difrerence. 

As mental disorder thus comes closer to generni medicine so must the whole 
of general medicine reveal its psychiatric side, which is now as little illumined 
as the physiological side bf the psychoses. 

The first or toxic-organic group is large, the chief syndromes in it being 
neurasthenia, confusion, and delirium and dementia. Such phenomena as 
apraxia, aphasia, agnosia, amnesia and hallucinosis are fairly frequent in 
this group. 

The second group, comprising three-fourths of the recognisable mental 
illnesses, includes the insanities or psychoses, and those anomalies, outwardly 
less alien to the normal mind, commonly called “ neuroses.*’ The distinction 
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between neuroses and psychoses is at times convenient, but without substance. 
To argue whether a dubious case is neurotic or psychotic is like arguing 
whether a man of medium size is thin or fat : he is both and neither. A genuine 
decision as to setiology, prognosis or treatment turns not on whether a case is 
regarded as neurotic or psychotic, but on more solid findings. Since such 
words die hard, the best use of them is to term a patient with mental dis- 
order “ neurotic ” if he has insight into his illness, is co-operative and 
unlikely to need care in an institution, and to term him “ psychotic ” if the 
contrary is the case. 

The toxic-organic group is divided into diseases located in the nervous 
system and those alfecting it indirectly, as uraemia or lead poisoning may. 
Some are toxic, c.g. delirium tremens ; some degenerative (senile psychoses) ; 
some inflammatory, e.g. encephalitis lethargica; some plainly hereditary, 
e.g. Huntington’s chorea or “ primary ” mental defect ; and some privative, 
e.g. pellagra or myxeedema. 

The “ functional ” conditions are arranged according to whether emotional 
disturbance is evident and predominant (affective disorder), or whether 
there is profound derangement of thought, feeling and contact with the real 
world (schizophrenia), morbid false beliefs have become fixed without intellec- 
tual or emotional deterioration (paranoia), repetitive and seemingly irrevelant 
phenomena hamper mental activity (obsessional), signs of physical or mental 
ill-health, expecially dissociation, readily appear when an unpleasant situation 
may thereby be escaped from (hysteria). 

As will be seen in the special sections, the personality of the patient may 
also be a criterion of these groupings, with the proviso mentioned earlier 
that illness does not only occur in those with the appropriate psychopathic 
anomaly of personality, nor does the latter by any means regularly issue in 
definite symptoms. Unless, however, psychiatry takes account of the 
psychopathic personality, even when not accompanied by symptoms of illness, 
it cannot study delinquency, disorders of behaviour in children, sexual 
perversions and other not obviously medical anomalies which touch very 
closely on psychiatric problems in the stricter sense, but are omitted here 
for reasons of space. 

The following is the classification used here : 

1 . Organic Disorders : 

(а) Degenerative and Hereditary Brain Disease. 

(Senile dementia, cerebral arterial disease and hyper- 
tension, Huntington’s chorea.) 

(б) Syphilis of Central Nervous System. 

(c) Other Cerebral Diseases. 

(Lethargic encephalitis, Sydenham’s chorea, dissemi- 
nated sclerosis, cerebral tumour, cerebral trauma, 
epilepsy, etc.) 

(d) Intoxications. 

(Alcohol, morphine, cocaine, bromide, etc.) 

(e) Infections and Exhaustive Disorders. 

(Infectious toxesmias, hajmorrhage, etc.) 
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(/) Metabolic, Endocrine aijd Visceral Disorders. 

(Diabetes, pernicious ansemia, pellagra, exophthalmic 
goitre, myxeedema, tetany, pituitary diseases, sexual 
epochs, cardiac disease, urainiia, etc.) 

(g) Mental Deficiency. 

2. Affective Disorder. 

(a) Excitement. 

(b) Depression. 

(c) Anxiety. 

3. Schizophrenia. 

4. Paranoia. 

5. Hysteria. 

6. Obsessional Disorder. 

In the above classification mental deficiency is given a separate heading, 
though properly it should be systematically distril)utcd among the preceding 
groups, since it differs from the rest of mental disorder only in the age at 
which the damage is done. Custom and convenience compel the old distinc- 
tion to continue. 

The above are great clinical groupings, types of morbid reaction, which 
arc the nearest to a valid and useful classificiation we caii get at present. 
There are subordinate symptom-complexes or syndromes, which are likewise 
innate and preformed, and likewise evoked by circumstances, but which are not 
limited to any one of the major groupings — ^they are the weft that runs across 
the psychiatric pattern. The most important of these are depersonalisation, 
hypochondria, twilight states, stupor and other disorders of motility, and 
spasmodic attacks and seizures of different kinds. Between symptoms 
(classified on a psychopathological basis) and the main groupings which 
best serve clinical purposes, these symptom-complexes have an intermediate 
place, comparable say, to that of mononuclear leucocytosis or coma in general 
medicine. 

All the categories of psychiatry stand for mixtures of symptoms due to 
disturbance of control, capacity or co-ordination and synthesis in mental life. 
Nor is this true only of mental life, since the same symptoms may arise 
through physical disturbances of function which may be classified in the same 
way ; this may be plainly seen in such a disease as encephalitis lethargica. 


ORGANIC DISORDERS 

A. GENERAL DESCRIPTION OF TYPES 

The varieties of form and course in organic psychosis are essentially few 
and simple, in contrast to the causes, which are numerous. In other words, 
there is no support for the hope that to each physical disease there corresponds 
a characteristic mental disorder. It is nob possible in an organic psychosis 
by study of the mental picture alone to infer its physical cause ; for that the 
methods of somatic medicine are needed. Many different poisons and lesions 
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may produce the same effect on the mental state. Differences depend on the 
degree and duration of the physical damage and its site, which may determine 
neurological and other symptoms of a typical kind ; e.g, in G.P.I. or 
encephalitis lethargica. 

They are the least constitutional of all mental affections, yet even in them 
constitutional factors are far from negligible. To such factors it is due that 
one man will show a psychosis with physical illness that in another would 
lead to no such mental upset, and that one patient responds with a manic 
extravagance to the cerebral disease that makes another patient depressed. 
Moreoever, hereditary factors can be of great importance in these organic 
affections, as may be seen in amaurotic idiocy or Huntington’s chorea. 

The few syndromes commonly met with here, though they are not restricted 
to organic disease, must be described before seeing how particular diseases 
colour them and determine their course and treatment. In the organic 
s)mdromes, a diminution in mental capacity is the central finding. Nearly 
all of them may occur in cases and types of illness in which no structural 
damage can be found, as might be expected seeing that the available patterns 
of structure and function are in all cases much the same. Delirium or con- 
fusion may occur typically in non-organic syndromes, though much less 
frequently than in organic ones. 

(1 .) Neurasthenia. — This term has been over-used and ill-used, like most 
of the more palatable diagnoses (cf. anxiety neurosis), but it need not therefore 
be discarded now. It denotes a form of irritable, hypersensitive weakness and 
depression that is not uncommon after infections, exhausting experiences 
(e,g. hunger, lactation, insomnia, worry, hemorrhage), cranial injuries and 
chronic poisoning {e.g. with alcohol or coffee). It is true that a clinical picture 
indistinguishable from it frequently arises where physical causes are unlikely 
and emotional causes are obvious : this clinical finding has the same significance 
as the fact that the anxiety of exophthalmic goitre is like psychogenic anxiety. 
Just as the anxiety of exophthalmic goitre or constant fear can pass into 
delirium, so can physiogenic neurasthenia be aggravated until it becomes 
plain dementia. 

The symptoms are partly somatic — active deep reflexes, increased sensory 
irritability, feelings of pressure on the head and pains in the muscles and 
elsewhere, giddiness, vasomotor lability, delayed peristalsis and feelings of 
fullness in the abdomen, diminished libido, slight clumsiness, and tremor 
of the muscles of the face, tongue and hands. On the more psychological 
side, there are feelings of languor, and incapacity to concentrate on any 
mental work, doubts as to the accuracy of memory, loss of interest, slight 
depcrsonalisation, irritability and tenseness, lessened control of emotion, 
and perhaps slight paranoid, obsessional or hypochondriac trends. This 
general condition is, when physiogenic, less influenced by a change in mood 
than would be the case with psychogenic neurasthenia, and the patient is 
better able to control his motor unrest than his features, which are expressive 
of his agitation. The chief reliance, however, must be put on the history 
and physical findings for telling whether the neurasthenia is physiogenic 
or not ; psychological causes which seem adequate to explain the illness may 
be deceptive. 

The course of neurasthenia is towards recovery unless the noxa continues 
to act ; where the noxa persists, extreme chronicity can result. Sometimes 
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an original pliysical noxa ceases to act, but meanwhile other emotional 
ones have entered the field, e.g. unemployment, domestic fears and frustra- 
tions, and so the illness drags on. Treatment depends on assessment of 
the causes and the possibility of removing them. 

(2) Deijrium. — ^Delirium, most familiar in fevers, can also be produced 
by drugs and other causes of acute cerebral disturbance : severe affective 
disturbance also may be accompanied by delirium. Its characteristics are 
general malaise, restlessness, irritability and sensitiveness to external stimulil 
headache, anxiety and troubled sleep, or insomnia. Mild forms of this arm 
met with in so transient an affection as cold in the head. Severe forms \ 
are marked by illusions and hallucinations of all the special senses, especially 
vision. Anxiety often becomes extreme, and the patient is terrified of his 
fElntastic visions. Thought becomes as chaotic and fleeting as in dreams, 
activity is incessant and past experiences of daily life are revived, as in 
the occupational delirium of alcoholics. Attention is weakened, and orienta- 
tion in time and space much impaired. There are striking variations in the 
severity of the condition in the same patient : it becomes worse in the evening 
or when the patient has hardly any external stimuli to keep him in touch (cf, 
delirium at night and after a cataract operation). The extent to which 
consciousness is clouded usually corresponds to the amount of perceptual 
and affective disturbance. Auditory hallucinations occur withr clearer 
consciousness, visual ones very profusely with a clouded mind. The auditory 
hallucinations are commonly of an elementary, undifi’erentiated kind — not 
voices. Vestibular hallucinations may occur, e.g. of floating in the air. 
Distressing and incoherent ideas pursue each other — ideas of being torn to 
pieces, burnt, poisoned, buried alive, and so on ; also ideas of grandeur. 

Closely akin to delirium, and indeed shading into it, is the confusional 
statSj in which thought is very incoherent, but the patient is more eager 
to get in touch with his environment than in typical delirium. If con- 
sciousness is not grossly clouded, the patient is perplexed and troubled by 
the disordered perceptions through which alone he can learn what is going 
on about him. The picture may be indistinguishable from that seen in 
some forms of manic excitement and in some catatonic states. Differentia- 
tion rests, not on the immediate psychiatric symptoms, but on the history 
and discoverable causes of the illness. The same is true of acute hallucinosis 
in which orientation and grasp are very little impaired, but auditory hallucina- 
tions — especially threatening sounds and voices — abound, and there is a 
tendency to the formation of delusions on the basis of these and other per- 
ceptual disturbances. The name “ twilight state is applied to another 
syndrome in which consciousness is changed chiefly because of some powerful 
affective influence ; anger or fear may so overwhelm psychic life that the 
patient cannot grasp ly.3 surroundings, his thinking is interrupted and slow 
(except where it falls in tune with the affective disturbance), and his motor 
behaviour is in keeping with his mood. It is as often of psychogenic as of 
organic origin — one can hardly, for example, by direct observation tell an 
epileptic twilight state from a hysterical one. Like delirium and the other 
conditions just mentioned, it is prone to subside and to be followed by amnesia 
for what happened during it : where there is some recollection, it may be 
associated J with a conviction that the hallucinations and other morbid 
phenomena were real external happenings. 
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(3) Dementia. — Of all gross encephalopathic syndroiaes this is the 
gravest and most typical. It corresponds to a diffuse cerebral disease, and 
is made up of intellectual impairment and lessened control of emotion. 
Its form depends so much on the stage of the patient’s development at 
which it occurs, that it is customary to consider as dementia only those 
cases in which the cerebral damage has occurred in later childhood, adoles- 
cence, or adult life, and to regard earlier cases, e.g. cretins as showing mental 
deficiency or arrest of development. The distinction is rather artificial, 
at whatever age it be made. For convenience, only the adult form will 
be described here. The order in which functions are impaired corresponds 
to Rughlings Jackson’s principle of dissolution : thus, recently acquired 
memories are soonest lost. There is intellectual weakness — ^the patient 
cannot reason, grasp and remember as he could, his attention is less con- 
centrated and sharp, his ideas are fewer, he cannot take in anything com- 
plicated or be sure about time and place, he loses himself. His emotions 
are likewise affected — he weeps over trifles in spite of efforts to control 
himself, his feelings arc shallow and transient, he may be foolishly euphoric, 
or may burst into anger whenever he cannot get his own way. There are 
wide variations in the severity of the condition, and its symptoms may 
be much influenced by the local incidence of the pathological changes in 
the brain. The extent to which various cerebral functions are impaired 
may differ widcily in the same patient : a man who seems hoj)elessly demented 
may be able to play a good game of chess, while another in whom it is hard 
to demonstrate any intellectual impairment may micturate into -his shoes 
or do something equally stupid and inappropriate ; unexpected sexual 
misdemeanours arc not uncommon in demented persona who do not as yet 
show gross intellectujil damage. 

Closely connected with dementia are the amnesic syndromes, known 
by the name of Korsakoff. Here the memory disturbance is in the forefront. 
The incapacity to receive, store and reproduce experience is remedied, as 
it were, by lying, i.e, the patient confabulates to fill up the gaps in his memory. 
These patients arc often ready to adopt suggestions, so that one can lead 
them to tell absurd tales about their recent movements, e.g. that they were 
yesterday at Vladivostock to see some polar bears. They do not show 
an intellectual damage or incapacity to deal with ideas that is at all com- 
parable in degree to their memory disorder, but they are always out in 
their appreciation of time-relationships, especially where the present is 
concerned. At first blush they often seem to be behaving like mentally 
healthy people, but one presently discovers that their memory is much 
impaired, their orientation as to space, time and personal identity cor- 
respondingly poor, and their interest and general mood duller than is normal. 
The disorder of memory is never, as in dementia, a general weakness reaching 
back even to childhood. 

The Korsakoff syndrome is most often seen in alcoholics, in whom it 
was first described associated with polyneuritis, but it also occurs in a great 
variety of organic disorders, e.g. intoxication with lead, carbon monoxide, 
and other poisons, uraemia, cranial trauma, cerebral syphilis, and arterio- 
sclerosis — apoplexy may precede it and the amnesic syndrome be thus 
complicated by aphasia. That it should sometimes follow on delirium is 
not surprising, since in delirium the same memory disturbance is present, 
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but covered up by the concomitant excitement, disturbance of conscious- 
ness, and hallucinations. Whether a Korsakoff syndrome will clear up 
depends on the cerebral damage which produces it ; the alcoholic form 
occasionally does so eventually in uncomplicated and treated cases. 

Mental deficiency is a special instance of cerebral impairment, as is 
dementia. It is considered, for the sake of convenience and tradition, jn 
a separate section. (See p. 1846.) 


B. DEGENERATIVE AND HEREDITARY BRAIN DISEASE 

' There is a group of disorders occurring in late middle life and old age\ 
which are clinically and even pathologically near to one another. At thA 
one end of the scale is senile dementia, at the other climacteric anxiety 
and depression. It includes Pick's presenile dementia, Alzheimer’s disease, 
cerebral arterial disease, and arterial hypertension. 

1. Skjsiile and Pkesentle Dementta 

iEtiology. — Constitutional factors are obviously the most important. 
A tendency to become dotards may be evident in successive generations of’ 
a family ; heredity is held responsible for the wide differences in mental 
health among elderly people. The symptoms of senile psychosis may not 
be revealed until the patient is exposed to some sudden stress — the death 
of his wife, the need to move house, the loss of his occupation, some new set 
of circumstances. Senile psychoses are more common in people with lifelong 
nervous symptoms. 

Pathology. — Pff^^^siCAL. — The tissues show the general signs of age, 
i.e. a diffuse atrophy, hich makes the convolutions narrower and the weight 
of the brain less. The^ ^''^ve cells and fibres are fewer, while the mesodermal 
and neuroglial tissues ^ increavsed ; fatty pigment accumulates. There 
are also, however, in dementia striking histological features in the 

grey matter, especially^^^®Vhe cortex, namely, thickening of the neurofibrils, 
which are characteristicaffj^ twisted and aggregated, and there arc remarkable 
plaques, seldom seen except in this condition. There is no close correspond- 
ence between tlie kind oi extent of the tissue changes and the mental state. 
Plaques and neurofibrilsJ are reported to occur also occasionally in the brains 
of mentally healthy old people. 

Psychological. — The previous tendencies of the patients may greatly 
colour the symptoms. Obscure somatic preoccupations and disturbances 
in time appreciation lead often to fantastic delusions about eternity and 
what is happening in their body. 

Sytnptoms. — Memory is poor for recent events ; the extent of the damage 
may increase until only the recollections of childhood and early adult life 
remain. People and places are falsely identified with those once familiar, 
and transient pseudo -memories are invented. Events with a strong affective 
tone, especially if unpleasant, are remembered better. The memory of 
the remote past is not entirely spared ; even matters of personal identity 
may at last be forgotten. Grasp and judgment, the capacity to follow a 
train of thought and to eliminate the irrelevant are faulty. Obstinacy and 
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perseveration go with a rigid adherence to old habits. Prolix and garrulous, 
the patient does not recognise how httle interest there is for others in his 
repetitive and ill-arranged talk. He may partly cover its emptiness with 
long and sounding sentences ; on the other hand, some patients become 
monosyllabic, because of their failure to find words to express themselves, 
and others again will use a word loosely associated with the one they are 
vainly seeking, or will quite seriously give a punning meaning to a word, and 
even act accordingly {e.g, whistling because “You said I could whistle for 
my money ”). 

There is a narrow range of interests, in which food, possessions, and bodily 
well-being are prominent. Grotesque hypochondriacal delusions are common. 
Patients hoard rubbish and are angry if interfered with in this. On the 
whole, however, their affective responses are greatly reduced ; they meet 
calamities with composure, partly due to their failure to grasp what has 
happened. Now and then they show depression and resentment at a slight, 
and may bear a grudge long after. Their activities are sometimes con- 
siderable, on the lines of determined rummaging and collecting ; in others 
a dull inactivity is all. They become dirty and unable to look after them- 
selves. This applies as much to those who are excited and active as to 
the inert. The former may fight against being fed and washed, and it is 
not possible to get them to understand what is being done. Delirium and 
confusional states arc prone to occur at night, accompanied by fear and 
bewilderment. Sleep is bad, and often the patients busy themselves about 
the place all night long. 

Legal difficulties arise through the heightened readiness to accept some 
suggestions (as in the matter of making a will, or giving away property), 
the poorer judgment and the lessened capacity to control sexual desire, 
which is sometimes seen in the early stages. Hoarding may lead to petty 
thieving. Occasionally the patient sets fire to the house during his nocturnal 
prowlings. 

The symptoms need not be obvious. Often the illness has so slowly 
developed that no one can say vrhen it first passed beyond what is normal 
in old age. An apparent change of character — a kindly man becoming 
selfish, a respectable churchwarden assaulting httle girls sexually — may 
usher it in ; this is not so much a change in character as a release of primitive 
trendsy hitherto controlled. The psychosis may take various forms — 
depressive, manic, and paranoid. In the depressive variety there is seldom 
retardation, the affect is rather empty, the patient is irritable, and hysterical 
symptoms may be commingled with hypochondriacal ones. Ideas of poverty, 
wickedness and disease are often grotesque in their exaggeration — the patient's 
urine drowns the whole world, his body is an undying shell of corruption, 
he is as tiny as a baby — and are monotonously reiterated. The manic 
variety is rarer : pointless activity and a diarrhoea of words, with silly boast- 
ing, may be accompanied by a disturbance of memory, giving a total picture 
of the Korsakoff type : it is sometimes called “ presbyophrenia." Many 
of these patients have always been of hypomanic temperament ; their illness 
may be only slightly progressive and not so severe as to call for hospital 
care. The paranoid variety is especially likely to occur in people who have 
always been of a suspicious turn of mind. They hide things because they 
feel surrounded by thieves, and then forget where they have hidden them ; 
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their failing senses, especially of hearing, feed their distrust, and they project 
their awareness of sexual impotence or waning intellect. Hallucinations 
and delusions are mingled — gases are pumped into their room, their food 
is poisoned, people throw bombs at the house by night, greedy heirs are 
doing them out of their possessions. Some of these patients barricade 
themselves against their enemies or call in the police. Whereas the depressive 
and manic forms arc commoner in people with corresponding heredity, 
this paranoid form is genetically often connected with schizophrenia, though 
the distinction between the three varieties is not a sharp or important one. 
The name “ involutional paranoia ” has been given to the chronic delusional 
condition of this type that may develop in single women between the ages 
of 40 and 52. 

Bodily symptoms are those of old age, especially in the central nervous 
system, where it leads to a slow, careful gait, with short steps and legs wide 
apart, apraxia and poor co-ordination, tremulous rather whining utterance, 
small sluggish pupils, and occasionally epileptic seizures. The disorder of 
movement is conspicuous in the handwriting — pointed, small or erratic in 
size, and sometimes jerky and tremulous. 

The conditions known by the names of Pick and Alzheimer are to be 
regarded as at 5 rpical senile or prcscnile psychoses. 

Pick's dementia consists pathologically of a circumscribed cerebrahatrophy, 
mostly in the frontal or the temporal lobe, or in both ; the motor area, 
however, is seldom affected, nor are Wernicke’s zone and the transverse 
temporal convolutions ; other areas of the brain may be involved. Histo- 
logically, the ganglion cells are swollen and contain argentophil globules. 
There is a hereditary determinant. The onset, which is gradual, can be 
at any age from 40 onwards, but is usually between 50 and 60. Symptoms 
depend on the localisation of the atrophy. Memory and affect are not 
impaired till late ; they are preserved at a stage in which the patient behaves 
stupidly — stealing, lying, or otherwise making a fool of himself. Spontaneous 
attention is poor ; at first moody, the patient becomes dull and unresponsive ; 
judgment deteriorates and initiative fails. Stereotypies, echolalia, and 
repetition of empty phrases, monotonous talking and laughing or singing, 
and outbursts of bellowing or whining appear in the later stages. There 
may be aphasia. Diagnosis is difficult during life ; it may be assisted 
by an encephalogram showing the shrinkage of cerebral tissue from 
atrophy. 

In Alzheimer's disease the senile plaques and neurofibril changes are 
very numerous. The onset may be between 40 and 60. Indefinite pre- 
monitory symptoms (headache, irritability, forgetfulness) are quickly followed 
by progressive dementia ; aphasia and apraxia are prominent, though less 
coarse and sudden than in cerebral arterio-sclerosis. In the earlier stages 
the patients are in fair contact with their environment, and look as though 
they grasp much more than they actually can. Their deficiencies are shown 
up in writing and talking. As the disease advances they are less open to 
affective influences : they sink into themselves and say little. Stereotyped 
words or syllables and movements take the place of embarrassed remarks 
and gestures. In the aphasia there is a rather characteristic stringing 
together of syllables like each other in sound, but meaningless. Muscular 
rigidity may lead to contractures. The progress of this disease to severe 
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dementia is faster than in typical senile deterioration and the onset is rather 
earlier. 

Prognosis. — This depends on the previous rate of development of the 
condition, the general physical health of the patient and any special patho- 
logical basis, e.g. Pick’s atrophy, that may be recognised. Delirious and 
confusional phases may give a deceptively bad impression, for sometimes, 
after they clear up, the patient can resume his old routine tolerably well. 

Treatment.— This consists in providing for the patient as easy and 
familiar an environment as possible. Whether institutional treatment is 
necessary depends not only on the mental impairment but also on the patient’s 
social level and the willingness of his relatives to look after him well enough. 
Patients often fit surprisingly well into hospital life and routine. Drugs 
are best avoided, and caution is necessary in lotting the patient have the 
aperients he demands to relieve his — mainly delusional — constipation. 

2. Ceeebual Aeterial Disease and Hypertension 

The characteristic features here are the focal symptoms. All else is 
indistinguishable clinically from senile and other cerebral conditions ; of 
course, pathologically many senile brains show arterial degeneration too. 
The early or mild symptoms of cerebral arteriosclerosis are the same as those 
of “ essential ” hypertension ; and very like those of many benign melan- 
cholias of late middle age. 

Pathology. — Atheroma of the cerebral arteries is accompanied by 
nutritional changes — softening — in the brain tissue, falling into three stages, 
viz. necrosis, degeneration (with masses of granular phagocytes, containing 
fats and haemosiderin) and sclerosis (in which cavities and scars of glial — 
astrocyte — and mesodermal tissue take the place of the necrotic cells). 
(See also p. 1597.) The cortex on the convexity of the brain may show micro- 
scopic areas of perivascular gliosis, but no softening. It is not yet possible 
to correlate the mental and the cerebral changes in these psychoses, except 
for the focal lesions. 

Symptoms. — Since “ essential ” hypertension often precedes definite 
vascular disease and itself produces mental symptoms, a description of these 
symptoms serves also to describe the earlier stage of cerebral arterial degenera- 
tion. Along with headache, giddiness, tinnitus, faintness and insomnia, 
there may be disturbance of speech and writing — the former becoming slow 
and at times indistinct — and transient pareses and apraxia. Certain traits 
of personality may be intensified : the patient becomes irritable, egotistic, 
moody and easily tired, Lis conversation lumbers along where once it moved 
easily : he is depressed or paranoid ; but there may be wide variation in 
the intensity of these changes, which are by no means always found. Brief 
phases of disturbed consciousness, lasting up to three weeks, may suddenly 
occur either in a form very like the “ absences ” of the epileptic, or as twilight 
states with hallucinations, ecstasy, incoherence, disturbed motility and 
agitation. 

After this stage of neurasthenia and episodic disturbances, the patient with 
cerebral vascular disease may begin to have trouble in finding words : he 
perseverates a little, and is at a loss when anything unusual is required of 
him. His depression and hypochondriacal worries increase, he is distressed 
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by his own slowness and failures, and may attempt to kill himself. Emotional 
control falls off so that he weeps and storms when he would rather be calm. 
Nihilistic ideas may abound — ^his bowels have not been opened for six months, 
his trunk is a hollow cavity. Nocturnal delirium is frequent. Aphasia and 
apraxia are commonest after a focal complication. 

The most important feature is the way the patient continues to look/ 
normal and sensible when already mildly demented. Sometimes transfer to 
the strange surroundings of hospital is too much for the hitherto well-preserved \ 
outward normality, and the patient goes to pieces, as he also may if he has 1 
to give up his usual work or move house. 

Diagnosis. — Because a i)atient has generalised arterial disease, it does 
not follow that any neurotic symptoms he may show are due to the cerebral 
vessels being thus affected. Unless there are definite focal symptoms, or 
evidence of dementia, it is unsafe to hold the cerebral arteries responsible 
and to give a prognosis based on this. There is no known means of distinguish- 
ing many benign “ neurasthenic depressions ” and involutional hypochondiias 
from those due to disease of the cerebral vessels. If there has not been any 
history of such tendencies until an attack at the age of 60 odd, the probability 
that it is an organic vascular disease is much higher. The distinction is all 
the more diflicult because so many unstable persons develop arterial disease 
in later life ; especially those prone to anxiety and other affective disorders. 
Neurological findings (see p. 1599) may be decisive in a doubtful case. The 
condition of the retinal arteries is not a reliable guide. 

Course and Prognosis. — In definite cases of cerebral arterial disease with 
mental disorder the prognosis is necessarily bad, though the mental symptoms 
may only progress slowly, and the patient live another ten or twenty years. 
Much will depend on such sudden accidents as thrombosis or hasmorrhage. 
An episodic confusional state, perhaps even one produced by drugs, may 
suggest a needlessly gloomy prognosis. In cases of “ essential hypertension, 
the course of the mental illness is dependent on the general disturbance, and 
is often quite favourable. Symptoms that are apparently hysterical, occurring 
for the first time in middle life, are of bad omen. 

Treatment. — Besides the general medical care of such patients, not a 
little can be achieved by psychiatric methods. In the early stages, where 
there is much anxiety and depression, too energetic physical investigation 
and treatment may do harm : reassurance and sedation can do much good. 
The less said to the patients about their blood pressure and their arteries 
the better. They should keep at work and in their accustomed surroundings 
as long as they can, unless an acute phase of the illness or depression intervene. 
Emotional upsets oftoner aggravate their condition than physical ones, so 
they should be cushioned against such jolts. Their depression may necessitate 
hospital care, especiatly because of the risk of suicide, or because they are 
too irritable and neglectful to be at home any longer. If there be dementia, 
even of mild degree, the patient will probably remain in a mental hospital 
once he has gone there. It is, however, not easy to be sure about mild 
dementia being present; it can be counterfeited by passing disturbances, 
e,g, emotional ones. 

3. Huntington’s Chorea 
(see p. 1703) 
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C. SYPHILIS OF THE CENTRAL NERVOUS SYSTEM 

Only tlie mental symptoms will be described here. Hypochondriacal 
and depressive reactions sometimes follow infection, or the risk of infection : 
such psychogenic illnesses do not belong under this rubric ; occasionally, 
however, a patient’s anxiety lest he be developing neuro-syphilis turns out 
to be justified. A syphilitic neurasthenia can occur in the early stages of the 
disease, due to a mild meningitis. The more severe meningo-encephahtis — 
cerebral lues — may be accompanied by disturbance of consciousness, even to 
the point of delirium or mild dementia : loss of initiative, euphoria or morose- 
ness, poor judgment and impaired memory may persist and the patient be 
aware of them in greater measure than he is in general paralysis. These 
conditions are often complicated by the signs of premature arterial degenera- 
tion in the brain. The psychoses that accompany tabes are due to syphilitic 
changes in the brain, often complicated by alcohol, trauma, heart and kidney 
disease, and other exogenous factors ; there are also depressive hypochon- 
driacal reactions to the pains and other disabilities which the patient suffers. 

General Paralysis of the Insane. — Dementia is the constant sign 
of this mental picture ; the old descriptions of a “ classical ” course with an 
expansive onset are fallacious, but general dementia is almost certain to 
occur in every case that is not treated early. All the other symptoms are 
either neurological and focal, or due to the patient’s constitutional pre- 
disposition and previous experiences. 

The dementia may at first be quite undetectable as such, because it 
appears under the deceptive guise of a neurastlienia, melancholia or mania ; 
only gradually does the intellectual impairment become manifest. In the 
beginning of general paralysis, which is seldom abrupt (though it may need 
a careful inquiry to verify the prodromal symptoms), “ functional ” syndromes 
can be so “ typical ” and organic changes so shght that the most expert 
psychiatrist is misled ; only by physical and serological examinations can 
he avoid a blunder. A faint degradation of personahty, a lapse in social 
refinements may be the first indication of what is wrong. Then memory 
for the events of yesterday and last week becomes less trustworthy, what 
seemed at first a trivial absence of mind becomes serious incapacity, and 
yet the patient remains serene and outwardly indifferent to his lapses. As 
in senile and arteriosclerotic dementia, he may be all right so long as he is 
in an accustomed rut, but a holiday or a change reveals his infirmity. His 
mood and interests as the illness goes on become dull or labile, his rages 
are fleeting, his activities fussy ; if, however, he is in a manic excitement, 
with little dementia as yet, the affective changes can be violent, and indeed 
dangerous, just as in a depressive phase the patient may kill himself. Sleepy 
and slow, careless about social usages, inattentive and ignorant of what 
he once knew well, the more demented patient cannot escape recognition 
as having an organic cerebral affection. Elementary problems in arithmetic 
and questions of general information are more than he can cope with. He 
gives easy assurances that he can do them, or puts his questioner off with 
airy explanations {e.g. that he has not had his spectacles by him lately) ; 
when pressed, he makes bad mistakes or becomes angry. The extenc of 
his failure will, of course, depend not only on his dementia, but on his previous 
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intelligence and habits (e.g. a bank manager retains the capacity to do mental 
arithmetic when much else has gone). Inability to receive new impressions 
and to relate them to earlier memories co-operates with impaired judgment 
to give a gross but patchy and fluctuating amnesia. Because of these 
disturbances, and especially the bad judgment, patients may commit offences, 
ruin themselves by grotesque extravagance and brush aside facts that 
stare them in the face. They will put up with restrictions on their freedom 
forgetting their protests soon after making them ; silly reasons are sufficienll 
for their compliance, and a tactfully offered cigarette or joke may divert\ 
their thought and feeling from some serious matter that angers them. Their \ 
delusions are due to the same disorders of memory and judgment, coloured \ 
by their general personality ; sometimes they are confabulations, rationalisa- \ 
tions for their having forgotten or spoilt something. If the patient had in 
health tendencies to euphoria and expansive behaviour, grandiose delusions 
and boasting will be to the fore. It is, however, not uncommon to find a 
fatuous euphoria, though there had not previously been affective swings 
and hypomania ; in such patients one finds abundant proof of gross impair- 
ment of judgment, especially shown as defective insight. The most advanced 
dementia appears as a helpless, vegetative, bedridden state, sometimes 
accompanied by gross focal symptoms, such as aphasia and agnosia. The 
physical symptoms (see p. 1638) are much intermingled with th© naental 
ones, as in the patient’s clumsy movements and disturbed speech and hand- 
writing : thus, in his writing he leaves out letters, syllables and words, 
repeats and transposes them, messes the paper with blots and sputters, 
writes across the lines, puts in meaningless strokes and leaves his mistakes 
uncorrected ; the tremulous script shows interruptions in the usual smooth 
alternation and tempo of movement, the letters are of very uneven size and 
ill spaced. Articulatory and aphasic disturbances may affect the sense, 
intonation, timbre, rhythm and precision of utterance ; they must not be 
evaluated in diagnosis, any more than the writing disorder may, without 
regard to the patient’s previous normal script and speech and the circum- 
stances under which he was writing or talking, since people, habitually 
untidy in their enunciation or handwriting, can exhibit many of these 
B 3 miptoma when tired or in a hurry. 

Besides the above, atypical mental pictures may be seen either ordinarily 
or as the outcome of treatment with artificial fever. Paranoid states, 
hallucinosis, a Korsakoff syndrome, epileptiform excitement, hysterical 
disorders and catatonic symptoms of every kind (except flexibihtas cerea) 
may occur. Hallucinations are uncommon, except during fever or after 
malarial treatment ; in the latter case they are often of paranoid colouring. 
Not the expansive form, but a simple progressive dementia is by far the 
commonest clinical picture ; depressive, confusional, and hyperkinetic states 
are almost as frequent as the expansive. 

In the “ Lissauer ” form the slowness of the dementia is remarkable 
in comparison with the conspicuous focal symptoms, such as the seizures 
without convulsions or loss of consciousness. 

The effects of treatment upon the mental state are of great social moment. 
In a majority of the cases who do well the personality has the edge taken 
off it, there may be less initiative and force in mental activity, and emotion 
may be less controlled, especially in the proneness to anger or to frivolous 
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levity, yet the patient is able to teturn to his former work, even though 
it is responsible and complex ; he could scarcely, however, except in the 
rnost favourable cases, learn a new job or adapt to new and exacting 
situations. 

In the '\juvenile ” form there may be premonitory symptoms of excita- 
grizzling, timidity and backwardness at school. Gradually the 
symptoms of dementia become plain, and if the onset be early enough, 
symptoms usually found in severe mental deficiency naturally appear, such 
as rhythmic or iterative movements, grimaces, repetitive chewing and 
sucking of an automatic kind, great restlessness and screaming attacks. 
Simple dementia is the usual form ; grandiose ideas are exceptional. If the 
illness begins before the age of 10 or 11 years speech and writing may be 
completely lost, or reduced to a senseless smattering. 

For prognosis and ireaimertt, see pp. 1640, 1641, and 1653. 


D. OTHER CEREBRAL DISEASES 

Lethakgic Encephalitis. — The mental disturbance of the acute attack 
may merge into a hyperkinetic excitement, with choreiform and athetoid 
movements, insomnia, generalised pains, mild delirium and, occasionally, 
catatonic symptoms : this seldom lasts more than a few weeks. There 
may be subsequently a neurasthenic fatigue and irritability with headaches 
and poor sleep. The distinction between what is neurological and what is 
psychiatric in the symptoms could scarcely ever be more difficult than in 
this disease. The motor disturbances, such as oculogyric^criscs, arc not 
merely responsive to emotional and other psychogenic influences, they 
are inseparable from concomitant mental happenings (e.g. the surging up 
of anxiety or obsessions), and whole patterns of complicated behaviour, e,g. 
breathing, may be involved. The motor rigidity of the patient’s Parkinsonian 
state may be paralleled by a lack of the normal drive and fluidity of thought 
or behaviour. Memory, however, and grasp are unaffected. The obsessional 
symptoms sometimes occur quite apart from oculogyric crises, and may 
greatly distress the patient. Depressive phases may result in suicide, which 
is fostered, as it were, by the keen appreciation which many patients have 
of their ruined careers and their almost imbecile appearance, so different 
from what they were and, indeed, from what they still know themselves 
to be. Paranoid, and especially schizophrenic, symptoms may develop in 
the later stages. 

The younger the patient the more likely is it that he will develop dis- 
agreeable anomalies of personality, and have attacks of restlessness or even 
be permanently restless. Many children and adolescents after their acute 
attack become social problems : they play stupid or cruel tricks, they set 
everyone they can by the ears, they may steal, behave sexually in an outrageous 
way or accuse others of sexual offences against them. Their activity is 
not always purposive, nor always antisocial ; they make the same impression 
as a monkey might who is sometimes mischievous but always on the move. 
There may be no Parkinsonism in these cases. The prognosis is not good, 
and they almost always do better when subjected to the regime of an 
appropriate institution ; they do badly at home or in places where 
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what may be termed normal delinquents and “ social problems ” are 
cared for. 

Sydenham’s Chorea. — The usual mental changes here are lability of 
affect and irritability. These are seen as naughtiness, outbursts of anger 
or crying, resentment at sudden noise or light ; in others there is lessened 
spontaneity, often masked by the choreic movements. In more severe/ 
cases, especially in older children, these changes are accentuated ; in the 
fleeting phases of anger or terror there may be slight delusional trends, \ 
Still more severe forms, with delirium, hallucinations, delusions of persecu- ' 
tion and much excitement, are seen in adults, e.g. in chorea gravidarum. 

The tics and compulsive utterances (Gilles de la Tourette’s disease) 
which may follow chorea are evidence of the interplay between hereditary, 
psychic and structural factors. Chorea is more prone to occur in those whose 
families show nervous disorders, especially schizophrenia. The motor 
after-effects, especially tics, appear and disajipcar under emotional influences ; 
they are also conditioned by the original choreic disturbance of neuro- 
muscular function. The obscene ejaculations of la Tourette’s disease are 
dependent on much the same articulatory and respiratory hyperkinesias as 
are the breathing spasms of encephalitis lethargica, though they are also 
dependent on psychological tendencies and experiences. They illustrate 
how psychological influences work through available bodily structures and 
functions, whether morbid or healthy. The obsessional element in this 
affection is comparable to that in encephalitis lethargica. 

Disseminated Sclerosis, — Slight deviations from mental health are 
frequent, but obvious ones rare in this disease. Affective lability may be 
conjoined with a slight disorder of judgment, so that a baseless euphoria 
develops, but this is not universal, and many of the patients are depressed. 
Acute outbursts of excitement, hallucinosis or delirium occur in a few cases, 
and dementia in the advanced stages. The most important mental disorder 
in them is that which appears as hysteria. A hysterical personality has not been 
present in these patients before the disease began, and the symptoms are in 
that respect only dubiously hysterical : they do, however, in other respects 
conform, in that they can be evoked psychologically and removed psycho- 
logically ; they may centre on, and elaborate, actual anomalies, e.g. of move- 
ment or sensation, and may still yield to hypnosis or other psychological 
measures. They can greatly confuse the diagnosis. 

Schilder’s Disease. — In this disease profound dementia gradually 
develops along with the blindness, deafness, aphasia and agnosia and other 
focal symptoms. In the juvenile cases there may be at first disturbances 
of behaviour like those of juvenile encephalitis lethargica. 

Paralysis Agitans. — This may be accompanied by hypochondriacal 
depression. Sometimes this is an expression of the cerebral disease which 
also causes the Parkinsonism, and in that case the prognosis is bad ; some- 
times it is a recurrence of depressive attacks which have occurred at times of 
stress earlier in the patient’s life, and then the outlook is fairly favourable. 
Senile dementia is, of course, not infrequent in these elderly patients. 

Cerebral Tumour. — Apart from any aphasia and apraxia, the mental 
state here is more closely related to general intracranial tension than to any 
local disturbance. The size and rate of growth of the tumour are therefore 
important in this regard. If rapidly growing, there is more disturbance of 
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consciousness, with impaired memory, disorientation, incoherence and, 
sometimes, hallucinations and confabulation ; this clouding of the mind 
fluctuates a good deal. In more slowly growing tumours, lucidity is preserved 
and change of disposition is the prominent feature. The patient’s earlier 
tendencies get freer play, unsuspected ones appear, and a series of foolish 
investments, for example, or homosexual escapades may for years divert 
attention from the organic disease. The moria, or fatuous wit and cheerfulness, 
often attributed to frontal tumours but also found in other cerebral diseases, 
may give the impression of being a hysterical pseudo-dementia ; other 
apparently psychogenic symptoms may prove misleading. A straightforward 
depressive attack can occur, or indeed any “ functional ” syndrome. 

Hallucinations may depend on a focal lesion, as in the cases in which 
they are limited to the hemianopic field, or arc solely of taste and smell. 

]n Ceueukal Abscess the mental symptoms are th()se of tumour with or 
without others due to meningitis. In Acute Me^j rNCiTis there may be 
delirium, preceded during the prodromal stage by irritable apathy, and 
followed by months of moody neurasthenia. 

Cerebral Trauma. — After concussion there is retrograde amnesia ; 
the extent of this and the rapidity with which it diminishes depends on the 
amount of cerebral damage. In rare instances delirium ensues : it has little 
that is characteristic, and is more frequent in alcoholic and elderly people ; 
a Korsakoff syndrome may develop. Twilight-states are rather more common ; 
during them acts of violence may be committed, as in epilepsy, and after- 
wards quite forgotten. Traumatic epilepsy may follow. The later changes 
in personality are commonly those that may bo found lingering after any 
toxic or other structural impairment of the brain. But sometimes the dis- 
turbance of consciousness is more persistent, the intellectual damage greater, 
the deterioration progressive ; in such cases there is usually cerebral arterial 
disease, an unrecognised alcoholism, cerebral tumour, G.P.I., or some other 
complicating factor. In predisposed persons the cranial injury may be 
responsible for a melancholic attack, schizophrenia, or other “ functional ” 
syndrome ; the prognosis is usually good even if the illness lasts many 
months. 

Hysterical symptoms occur frequently after cerebral trauma. This is 
partly because of the site of the injury, which favours vague physiogenic 
symptoms that respond readily to emotional and other psychological influences. 
Many of these symptoms are, however, produced by psychical rather than 
physical mechanisms. Not injured cells, but mental attitudes are at 
the bottom of the tremblings, faintings, weakness, parse8thesia3 and other 
troubles so often the sequel of a trauma in itself little likely to have such 
effects. They are not responses to the actual injury, but to the situation created 
by the injury. Compensation may play a large part in this. It is as unwise 
to dub all such vague post-traumatic phenomena hysterical as to attribute 
them entirely to the direct injury. If there is slight amnesia of the typical 
kind, with difficulty in concentration and headache, it is fairly probable that 
these are physiogenic residues ; if there has been an interval between the 
actual concussion and the appearance of the indeterminate symptoms, and 
an adequate psychogenesis {e.g. claims for compensation, with repeated 
medical examinations, and patent uncertainty among the experts) the 
condition is likely to be hysterical. Much will, of course, depend on the neuro- 
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logical and other findings, including the demonstration of localised lesions ; 
thus, damage to the frontal lobes may much change the personality, and in 
other sites be responsible for an apraxia, say, or a visual defect. 

Epilepsy. — Although the motor seizure is the chief s5nnptom of epilepsy 
and the only decisive one in diagnosis, there are minor or equivalent symptoms, 
as well as delirium, twilight-states and dementia, to be included among the, 
mental disorders of this illness. The minor symptoms are much rarer in 
symptomatic epilepsies than in the “ idiopathic ” form. \ 

Instead of a major fit the patient may become unconscious ; or he may 
pass into a twilight-state in which for a few minutes or longer he wanders 
about in a dazed way and does inappropriate things, having afterwards com- 
plete amnesia for all this ; or there may be a sudden interruption of action 
and speech, during which the patient remains immobile or makes some 
automatic or aimless movements. Epileptic furor is a delirious state 
in which acts of violence may be committed : it lasts often for several days, 
is accompanied by disorientation and hallucinosis, and is much rarer than is 
popularly or forensically supposed. All the states of disturbed consciousness 
mentioned above are most often seen as equivalents for a seizure ; the 
twilight-states, however, may precede the motor attack, follow it, or be 
accompanied by a few violent clonic movements. 

Apart from their seizures epileptics are prone to swings of mood — ^towards 
anger, shallow sentimentalism or depression — which may pass over into a 
fugue, during which the patient wanders a long way from home. 

The likelihood of dementia later cannot be inferred from the symptoms 
of the epilepsy, except that it is greater if attacks occur very often. Apparent 
dementia may be the result of intoxication with bromide, or of the idleness 
and sterile life in an institution. When there is genuine dementia, it begins 
as a faint loss of interest and concentration, with increased sensitiveness to 
supposed slights, then memory falls off somewhat, the trivial and the impor- 
tant are muddled together, and the patient talks with much circumlocution ; 
he is fond of needless system, assumes and parades virtues he has not, e.g. an 
intellectual bias or a devout spirit, and is childishly pleased when anyone praises 
him. Later, a profound dementia may supervene, but this is not common ; 
it is open to question whether the changes of character just described are 
necessarily part of a dementing process. It is certain that many epileptics 
who exhibit some of the most disagreeable features of this sort never become 
plainly demented, and that many severe epileptics are free not only from 
dementia but also from these traits. There is ground for regarding this 
impulsive, pretentious, fawning and snarling way of some epileptics as 
partly a variable expression of their constitutional predisposition (to which 
the motor seizures are likewise due), and partly as a reaction to their situation. 
Consequently it is much less evident, or not evident at all, in those who in 
spite of their fits live comparatively normal lives. 

E. INTOXICATIONS 
1. Alcoholic Disoeders 

Alcohol is so permissible and trusted a poison, so easy of access for 
those who wish to escape from their troubles, that it is resorted to in excess 
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by maladjusted persona of every type ; consequently its effects may com- 
plicate or be complicated by the psychopathic anomaly which favoured the 
taking of the drug, e,g. episodic excitement or depression, anxiety, cerebral 
arterial disease, syphilis, paranoid states, epilepsy, hysteria. The acute 
effects of a single dose of alcohol are either the well-known phenomena of 
intoxication, or an excitement (mania a jioiu) sometimes with clouding of 
consciousness. The excitement is commoner in people with cerebral trauma, 
arteriosclerosis, epilepsy, or unstable hysterical personality, and in them 
may lead to acts of violence ; rarely it may occur in normal persons who have 
taken alcohol when they were exhausted or upset. 

In chronic drunkards, a dementing demoralisation can occur. Their 
narrowing of interest, superficiahty of thought, weakness of memory and 
moral decrepitude are reminiscent of what happens in many epileptics and 
some early general paralytics. The crudeness and even brutality of their 
conduct is in ill accord with their maudlin prating about virtues and their 
pothouse jollity. The mood of these men can be as labile as their abandon- 
ment to it is constant : they pass from rage to weeping, and laugh soon 
after, with no shame for themselves and no thought for the miseries they 
put on their families. Such degradation is of course far from being the 
rule : some chronic alcoholics become only cheap editions of themselves, 
with their former qualities underlined or smudged rather than defaced ; 
they are perhaps weak and irritable, untrustworthy or lying, but not given 
to savage fury, nor grossly damaged in judgment and social feeling. Some 
of them develop delusions, especially of jealousy. They collect, as paranoid 
people of other kinds do, scraps of alleged evidence which they piece together 
to prove their suspicions right ; compheated delusions of persecution, how- 
ever, they rarely develop. Sometimes the delusions of jealousy fade as the 
patient gets more and more facile, but more often they persist as a chronic 
insanity and arc of the greatest danger to the suspected wife ; murder is 
not unknown in such cases. The nature of the delusions is to be attributed 
in part to the lessened sexual potency of chronic drunkards and to the 
domestic wretchedness and aversion they often create, as well as to the 
same causes as in functional ” paranoid states, where such delusions are 
also common, especially in middle life. 

The symptoms of delirium tremens would appear to differ in nothing 
but severity from the essential symptoms of any delirium (see p. 1824). Some 
observers, however, deny this. The anxiety amounts to terror, mixed oddly 
enough with euphoria ; optic and cutaneous hallucinations are vivid and 
restlessness can be extreme. There is almost complete sleeplessness, and 
much disorientation as to time and place, but not as to personal identity. 
The patient’s attention wavers between his hallucinated and his actual 
surroundings, but can usually be caught and held for a few moments. He is 
very suggestible, as most chronic drunkards are ; pressing on his eyeballs, 
for example, will very likely make him see whatever one tells him he sees, 
and he will read aloud from a blank sheet if one wants him to. Among 
the visual hallucinations may be miniature ones (micropsia), and many 
illusional perceptions. The content of the hallucinations changes rapidly, 
and a false perception in one field (e.g. a vestibular one) tends to 
evoke others (e.g. of sight, touch, or hearing). Insight is commonly laclcing ; 
afterwards there is patchy amnesia for what has happened in the 
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delirium. The death rate, with adequate treatment, has been about one in 
seven ; and of those who die most of the men are under 40, and most of the 
women under 45. 

In acute alcoholic hallucinosis auditory hallucinations of a persecutory 
kind are prominent and consciousness is not notably clouded. It is rarer 
than delirium tremens, and is more prone to follow a bout or orgy of drunkenf 
ness. The patient is frightened, but not obviously out of his mind ; he ii 
correctly orientated and may be able to go about his business for days! 
Auditory hallucinations are vivid and insistent, after a premonitory phase\ 
in which there are sensitiveness to sounds, and roaring, singing, hissing, etc.,\ 
in the ears. Tormenting voices, sharply localised but seldom fastened upon \ 
bystanders, abuse, threaten or disemss the patient : they may say his wife \ 
plays him false, order him to Idll himself, describe his every movement, ' 
especially at private moments in the bath or lavatory, cast up his more 
shameful secrets at him, shout his thoughts aloud. There may be many 
voices, of men, women, and children, all talking together and perhaps rising 
and falling in the same rhythm as his pulse. They are so real that the 
patient answers them ; he may be in doubt about the presence of his tor- 
mentors and may shout back insults to see if a blow will follow from the 
owners of these evasive pursuing voices. Hallucinations of sight and other 
senses are far less prominent than those of hearing ; cutaneous onfis, e.g. of 
being sprayed with a cold liquid, are not uncommon. Delusions are usually 
inconspicuous : they are as a rule attempts to account for the hallucina- 
tions, and they commonly fade out of the picture or pass into a chronic 
persecutory disorder. Flight or acts of violence may result from the 
patient’s fear or anger. Usually it is a matter of only 2 or 3 weeks 
l 3 efore the hallucinosis clears up, if no further alcohol be drunk ; sometimes, 
however, a delusional state, more rarely a Korsakoff picture, supervenes in 
predisposed persons. After recovery, there is little or no amnesia for the 
events of the hallucinosis. Relapse is to be feared if the drinking goes on. 

The Korsakoff syndrome is not invariably associated with polyneuritis. 
Nor, as stated on p. 1825, is it limited to alcoholism ; it can follow 
other severe chemical and mechanical injuries to the brain. In alcoholics it 
is commoner in middle life, developing cither insidiously in the course of 
chronic alcoholic demoralisation, or after delirium trejnens ; women are 
especially prone to develop this syndrome after the delirium. The symptoms 
have already been described. The disorientation, superficial appearance 
of clarity, incapacity for initial perception and subsequent recall (extending 
often to most of the material of memory) yet with retention of some capacity 
for learning by repetition, along with confabulation, dullness of emotion 
and initiative, and grossly impaired judgment make a strildng picture. 
Complete recovery is om the whole uncommon, occurring in less than a quarter 
of all cases. The mortality rate is higher in women and older people, in those 
with acute onset and with a red-cell count below 3,000,000, or with a rise in 
the protein content of the C.S.F. It does not correlate with the severity of 
the peripheral neuritis. 

Chronic Delusional Slates have been referred to above ; they arc 
sometimes called alcoholic paranoia, but inappropriately so ; jealousy 
is the commonest and most dangerous feature. Alcoholic epilepsy has been 
described. It is no more than a symptomatic epilepsy, often atypical ; some- 
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times in unstable hysterical patients it may be brought about through over- 
breathing when intoxicated. 

Diagnosis. — The diagnosis of alcoholic psychoses must depend much 
more on a history of drunkenness in any patient than on his clinical psychiatric 
features, none of which are limited to alcoholic disorder. Since, however, 
alcohol is far the commonest cause of most of the toxic abnormalities described, 
it can be safely presumed in some cases in which the certain history of addiction 
is unobtainable. 

Differential diagnosis, so far as aetiology is concerned, will turn on somatic 
findings, including the results of chemical and biological tests. If the form 
of the disorder is in question, the chief diagnostic difficulty arises with acute 
hallucinosis and ihe chronic delusional varieties. A hallucinosis of similar 
type can occur in schizophrenia and in affective disorders, but in the latter 
is recognisable by the ideas of self-reproach expressed ; the differentiation 
from schizophrenia is difficult, since in many of the cases the progress of the 
disorder is towards a chronic S(5hizophrenic psychosis, and one may suppose 
that in these patients the intoxication had activated, as it were, the same 
mechanisms as those involved in schizophrenia, or had complicated a schizo- 
phrenic illness. This appHes also to the chronic psychosis with delusions of 
jealousy. There is no value in differentiating carefully the clinical varieties 
of alcoholic psychoses, since they overlap. 

Treatment. — Prophylaxis is the main thing. The incidence of alcoholic 
psychoses in London has fallen to one-third of what it was before the War of 
1914.-1918 ; and this may be attributed almost entirely to social inllucnces, of 
which the increased cost of alcoholic drinks is the most effective. Individual 
prophylaxis is scarcely to be considered, save as a by-product of psychiatric 
treatment, since a great proportion of unstable persons are potential 
drunkards, and in any case we cannot yet tell which alcoholics will become 
mentally ill through their drinking. Social prophylaxis is so immeasurably 
better in forestalling alcoholism and the psychoses and degradation that 
sometimes spring from alcoholism, that deliberate individual prevention is 
here negligible. 

When alcoholism is itself to be treated, independently of its ill-effects 
upon mental health, the problem is that of any drug addiction. Absolute 
removal of the drug is essential, yet this cannot be done unless the patient, 
the treatment, or the environment is exceptional. A suitably exceptional 
environment can be provided by getting the patient into a hospital or home 
where he cannot obtain the alcohol he desires, but the other requirements 
are more difficult to meet. The exceptional patient who after years of excess 
can put aside alcohol while it is within his reach is as rare as the treatment 
that can bring him to this state ; and when such a change does occur, a 
great emotional upheaval, e.g. bereavement, religious conversion, fear of 
death, has usually led to it. For the most part, treatment of alcoholism 
without restrictions upon access to the drug is a failure ; the restrictions 
must at first be imposed from without, not left to the patient’s self-control 
and judgment. He should remain in the hospital or home for a year at least. 
Psychotherapy is an essential feature of the treatment in those cases in 
which inner struggles and neurotic disabilities have been the basis for the 
addiction ; it must, however, be conjoined with social and other measures 
(see p. 1815). Special chemical methods have little or no value. 
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The grosser mental disorders due to alcohol need hospital treatment. 
Delirium tremens should be treated as far as possible without hypnotics, 
which have little effect upon the excitement and sleeplessness unless employed 
in dangerous doses ; if any, paraldehyde or hyoscine should be used. Circu- 
latory failure and accidental self-injury are most to be guarded against. The 
continuous bath at body temperature is sometimes beneficial ; otherwise the 
patient should be in bed with a minimum of necessary restraint, the company 
of an experienced nurse, and ensurance of adequate diet — mainly fluids and 
glucose and large amounts of vitamin No alcohol should be given.\ 
Occasionally lumbar puncture is helpful. ' 

Especial care must be taken against the early discharge from hospital of 
alcoholics with delusions of jealousy. If they have been certified, they may 
add a deep resentment on this score to their other grounds of morbid hatred, 
and there is grave danger that they may, if they resume drinking, attack 
their wives murderously. 


2. Morphinism 

Only the effects of this belong among the organic disorders ; its causes, 
and the incapacity of the addict to escape from it, are due to social and 
intrinsic factors, not to any physical damage. Weak, unstable, ^unhappy 
people, e,g. many homosexuals, are most likely to become addicts ; it is rare 
to meet an addict who has not shown pronounced psychopathic traits before 
his addiction began ; and few of those who profess to have been seduced into 
the habit by more or less injudicious administration of morphine for some pain 
they had, are in that telling the whole truth. Yet it is a wise caution thafc 
withholds morphine from all chronic disease that is not hopelessly progressive, 
and hesitates to prescribe it at all for those whose personality or opportunities 
make the risk of addiction greater. 

Symptoms. — These are not at first noteworthy, unless the patient be seen 
during the next 2 or 3 hours after he has taken ms drug. The symptoms of 
withdrawal, sometimes severe, are more likely to occur in those whose toler- 
ance has been raised by the habit ; they consist of yawning, sneezing, over- 
flow of tears and saliva, fullness in the head, then restless movements, malaise, 
twitching in the face, tremors, palpitation, indigestion, vomiting, diarrhoea, 
strangury, sleeplessness, and circulatory upset which may go on to collapse. 

It is difficult to judge how far the drug itself is responsible for the de- 
moralisation that is met with in chronic morphine addicts ; probably as 
important in causing it are the ])sychopathic personality of the addict, and 
the underhand life he must lead. Lazmess and lying are frequent, and the 
patient may resort to subterfuges, or even crimes, to get his drug. Dementia 
docs not occur ; deliriijm is rare. The physical effects of chronic morphinism 
are dryness of the skin, hair, and nails, constipation and anorexia, partial 
impotence, and poor resistance to infection. 

Prognosis — This is poor as regards recovery from the addiction. The 
more normal the patient’s personality, the better the outlook. After apparent 
cure, however, relapse is frequent, and the outlook is then correspondingly 
worse unless the patient can bo stopped from getting the drug. Many 
morphine addicts also take alcohol, cocaine, and such other drugs us they can 
get. Suicide with morphine is not uncommon^ for obvious roasons. Death 
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is sometimes the result of cutaneous infections, especially when the patient 
is grossly undernourished. 

Treatment. — This must be in an appropriate institution ; general 
hospitals seldom have the necessary facilities. Treatment at home is bound 
to be a failure. It should be impossible for the patient, however skilled in 
stratagems, to get hold of morphine. He should, if possible, contract to 
stay for at least 2 months. The withdrawal of the drug should be abrupt 
and total, except in very debilitated patients ; “ tapering-off ” prolongs 
the distressing period of withdrawal symptoms and gives opportunity for the 
patient to develop psychopathic reactions and dodges. If the patient’s 
condition demand a gradual withdrawal, this need seldom extend over more 
than a fortnight. When an abrupt end has been put to the taking of morphine, 
the rigours of the first 4 or 5 days (after which the worst is over) can be 
alleviated by sedatives in fairly large doses, copious fluids, warm baths, 
massage and fresh air ; gastric lavage and alkalies help, and for circulatory 
symptoms caffeine may be given, with small doses of morphine also in very 
severe cases. After this phase is past, sleeplessness may still be intractable : 
in giving sedatives or hypnotics for this, barbiturates and paraldehyde, with 
occasional doses of hyoscine, are the safest, but should be used sparingly, 
with frequent changes and, it need hardly be said, complete refusal to let the 
patient know what he is having. Psychological treatment is of great im- 
portance, but there is no specific technique applicable to this addiction. 
To be successful, the psychological treatment requires the co-operation of the 
patient’s family as well as of the patient himself, and it will be wise for him to 
keep in touch with his physician for years. The great difficulty of getting the 
drug in this country, because of the vigilance of tlae Home Office, is an im- 
mensely favourable factor after active medical treatment has ceased. It 
is wise for the patients to eschew alcohol and, of course, all hypnotic 
drugs. 


3. Othek Intoxication« 

Oocainism is very rare in England. The causes and symptoms are 
similar to those of other addictions, e,g. alcohol and morphine. Deliria, 
hallucinations, Korsakoff syndrome, or demoralisation can occur : in the 
former conditions microptic and cutaneous hallucinations, e.g. of bugs under 
the skin, are prominent. A paranoid schizophrenic state sometimes comes 
on, usually clearing up after the drug has been stopped. In treatment what 
was said of morphinism mostly applies here, though withdrawal symptoms 
are far less severe. 

Bromide intaxicaiion is common, and often unrecognised. It is probably 
now in England the most frequent cause, after alcohol, of mental disorder 
due to a drug. All the organic syndromes can occur, usually as complica- 
tions of a pre-existing disorder for which the bromide has been prescribed. 
A delirium and a paranoid confusional state or lachrymose amnesic syndrome 
are the usual forms. In the more long-standing and severe forms cachexia, 
circulatory failure, and even death may occur. Acne and other physical 
signs of intoxication or idiosyncrasy may not be evident. Diagnosis rests on 
the history and the amount of bromide found in the blood, more than 50 
mgms. per 100 c.c. being indicative of a considerable intake or retention of 
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bromide. Treatment consists in complete withdrawal of the drug, promotion 
of its excretion by giving sodium chloride and fluids in largo quantities, and 
general physical and psychiatric measures. 

Barbituric acid derivatives^ such as barbitone (veronal) and phenobarbitone 
(luminal), can in rare cases lead to apparent euphoric dementia, likely to be 
mistaken for general paralysis because of the ataxia, tremor, articulatoryj 
disorder, and other neurological signs. Kecovery is the rule when the drug 
is stopped. Picrotoxin may be needed for acute poisoning. For the addiction' 
itself, essentially the same problems and methods of treatment are in question 
as with other drug addiction. This appHes also to ether ^ chloral, and 
'paraldehyde. 

, Mercury and lead poisoning may lead to mental disorder (see pp. 376 
and 366), manganese to a Parkinsonian syndrome with compulsive symptoms 
(reminiscent of encephalitis Icthargica) and a mild paranoid or euphoric 
dementia ; and henzene or carhon disulphide may cause delirium. 

Acute carhon monoxide poisoning in rare instances leaves behind severe 
mental disorder of the amnesic-aphasic kind, which may not become apparent 
until several weeks after the recovery of consciousness. More commonly, 
it results in a clinical picture almost indistinguishable from hysteria ; this 
may take months to clear up, and is in no wise benefited by psychotherapy, 
Chronic poisoning by small quantities of carbon monoxide caused neuras- 
thenia. 


F. INFECTIONS AND EXHAUSTIVE DISORDEKS 
1. InFKOTIOUS ToXiEMIAS 

Delirium and a Korsakoff syndrome are the more actue, and naurasthenia 
the milder, signs of mental disorder due to an infectious fever. In many 
of the cases, however, in which mental disorder is attributed to ‘‘ sepsis ” 
or other infection, either the mental changes are unconnected with the 
infectious process or there has not been an infectious process, as is often 
found when one inquires into an alleged attack of “ influenza ” and finds 
it was nothing of the kind. There are three possibilities : the mental changes 
are mainly due to the infection ; they are independent of the infection ; 
they are partly due to the infection and partly to other, usually constitu- 
tional, causes. I'he depression that occurs in and after many infections 
is usually of the third category mentioned ; delirium instances the first 
possibility ; and the second is often exempli lied when some non-organic 
syndrome is put down to “ latent sepsis ” in the bowel or the tooth socket 
or some rather inaccessible cavity. It is not that infectious toxaemia is 
always innocent of doing this sort of psychiatric harm, but that it is far 
too often charged with the offence when it is blameless. 

Wherever a delirium or other mental disturbance of one infection differs 
from that of another, e.g. the delirium of typhoid from that of pneumonia, 
the dilference lies only in the severity and duration of the physical effects 
of the intoxication and in the pecuharities of the affected person ; no mental 
symptoms specific to any one infection can be demonstrated. Among the 
individual peculiarities just mentioned must be included a constitutional 
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predisposition or readiness to respond with symptomatic psychoses to mainly 
physical ills. 

There are a few infections that hardly ever cause menbal disturbance, 
e.g, tetanus and diphtheria ; others do so by their local cerebral incidence, 
e.g, malaria or encephalitis Icthargica. Tuberculosis, from its chronicity and 
its occasional incidence on the central nervous system; has a special position. 
Its treatment, moreover, especially in the pulmonary form, necessitates an 
abnormal, unsatisfying life for a time, and this with the toxaemia seems to be 
responsible for euphoric or anxious restlessness in which erotic tendencies 
and irritability are often prominent. Spes phthisica is partly attributable 
to toxic euphoria, in part it is a form of over-compensation for fear. 


2. Exhaustion and Inanition 

These, especially if conjoined with some shattering experience — an earth- 
quake, an invasion, a bereavement — bring about severe mental disturb- 
ance, c.g, a twibght-state or a delirium. Hemorrhage and cachexia may 
be responsible for “ light-headedness,” as in advanced carcinoma, or after 
a severe operation. 


(I METABOLIC, ENDOCRINE, AND VISCERAL DISEASE 
1. Metabolic Disorders 

Various metabolic disorders can similarly, i.e. non-specifically, affect 
mental health. Diabetes, for example, which is especially frequent in families 
with a predisposition to affective psychosis, may be accompanied by transient 
phases of depression, anxiety or excitement which correspond to changes 
in the blood-sugar level, or a ketosis may be ushered in by mild delirium. 
A diabetic pseudoparesis, with peripheral neuritis, may cause slight diffi- 
culty in diagnosis. In children, insufficient carbohydrates may be responsible 
for anxiety, naughtiness, and other disturbances of behaviour. Anomalous 
psychic states may be produced in the rare condition of hyperinsulinism, 
and be mistaken for hysteria or an anxiety state of the psychogenic sort. 
Gout may occur in people predisposed to affective disorder ; often a de- 
pressive phase precedes an attack. Alkalosis and anoxaemia may each 
be the cause of mental disturbance of the organic type. In 'pernicious 
ancemia there may be symptoms, e.g. an acute confusional state, referable 
to the structural changes in the central nervous system, but more often 
depression occurs without “ organic ” features ; mania can also occur, 
and in some cases a chronic paranoid condition. The more “ organic ” 
the picture, the poorer the prognosis for a return to mental health. Of 
deficiency diseases pellagra is the one most commonly productive of mental 
disorder. It must be remembered that a long-standing anorexia, of psycho- 
genic origin, or occurring in the course of a chronic melancholia, may itself 
lead to a pellagroid condition, so that the symptoms of mental disorder will 
then be‘ those of the original illness plus those due to the deficiency. The 
clinical picture is sometimes very like that of hysteria ; or the usual organic 
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syndromes may be produced, especially florid confusion with perhaps 
hallucinations of fire. 

In the metabolic disorders just mentioned the physical phenomena are 
relatively coarse and obvious. It is in some oases proven and in others highly 
probable that less obvious metabolic disturbances are either among the 
primary symptoms of “ functional ” mental illness, or are its pathological 
basis. The acid-base equilibrium and the electrol 3 rtes of the blood, the meta- 
bolism of carbohydrate, fat, and protein, and the chemical regulation of tWe 
vegetative activities are all, in such forms of mental illness as schizophrenia 
and mania, subject to changes which have not as yet been used in the pathology 
or treatment of these conditions, because the findings are not Buflioiently\ 
constant or specific ; it is also likely that our methods of investigation are not\ 
delicate enough. 

2. Endoceine DisoEnEES 

These play a more prominent role in the investigations than in the clinical 
practice of psychiatry. Many endocriiie preparations have, it is true, been 
administered to schizophrenic, sexually jjejyerted, and melancholic patients, 
either empirically or in accordance with a premature and ill-devised theory, 
but the good results of all this are negligible. ' tl^lstrin treatment^ of meno- 
pausal neuro-vegetative symptoms is a rational prdc'<?dure. The blind use 
of the endocrine glands in the theory and practice of psychiatry has had 
its day. 

Exophthalmic goitre is more prone to occur in anxious, nei'^o^® people, 
especially after some sudden shock. The usual concomitants — pt 
tension, irritability, difficulty of concentration, and liability to' sudden 
changes of mood — may be complicated by a definite mania or 
and, if the disease be severe or advanced, delirium and confusion may 
vene. Though such organic syndromes mean as a rule a bad prognosis, 
sometimes clear up dramatically after operation. The interaction of con!.”^^' 
tutional and psychogenic factors with the actual thyrogenic intoxicatio’*^ 
makes some treatment of the anxiety by psychological as well as other method' ® 
desirable in many cases of exophthalmic goitre, either as a preliminary or 
supplement to partial throideotomy. 

In adult myxesdema the slowing of mental activity may sometimes be 
accompanied by a chronic paranoid psychosis, or there may be a phase of 
excitement with hallucinations ; the variety of syndromes that can occur is 
referable to pre-existing constitutional tendencies and to the varying severity 
and rapidity of development of the thyroid deficiency. An apparently 
“ functional " syndrome may precede the overt myxeedema. 

Juvenile and congenital myxoedema is described elsewhere (see p. 495). 

Tetany may be signalised by epileptiform seizures, or there may be a 
proneness to psychogenic fits ; thus the patient may spontaneously over- 
breathe until a sufficient disturbance of calcium, etc., results in an induced 
convulsion. Hysterics sometimes use hyperventilation in this way to induce 
a passing tetany. In severe tetany a resistive lethargy or an excited incoherent 
confusion may occur. 

Pituitary diseases are more often accompanied by mental symptoms that 
are a comprehensible reaction to the physical symptoms than by organic 
syndromes ; the latter when they occur may be due to increased intracranial 
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tension. In acromegaly, depression, reserve, touchiness, and irritability are 
not surprising, though some acromegalics remain cheerful as long as their 
disabilities are moderate, and sometimes there is a blindness to the disease, 
a lack of insight, even when it is advanced. In dystrophia adiposo-genitalis 
a rather childish placidity may be met. In adiposis dolorosa depression may 
be severe, or hysterical symptoms may develop. Simmonds’s disease may be 
accompanied by depression, severe anorexia, reaction to the psychosexual 
disturbance, and, in the later phases, by organic syndromes due to the 
cachexia. Similarly, disorders of pituitary function have been found in some 
cases of “ anorexia nervosa.” In Cushing’s basophil syndrome depression 
and other mental disturbances can occur : we have seen a severe paraphrenia 
develop during the course of the illness. 

Addison's disease is accompanied by a neurasthenia of which for a time the 
physical basis may be quite overlooked (as may also occur in myasthenia 
gravis) ; in the later stages delirium has been known to occur. 

Sexual e'pochs may in women be associated with mental disorder of the 
organic type, e.g. some psychoses of pregnancy and the puerperium. During 
pregnancy plain psychosis is rare, but hysterical symptoms, depression, and 
anxiety are fairly common, especially if the mother is reluctant to have another 
baby \ a gross psychosis may, however, break out during the latter months of 
pregnancy. The organic mental syndromes may develop along with poly- 
neuritis, eclampsia, or chorea gravidarum. Termination of the pregnancy is 
called for on account of the mental condition when there are symptoms of 
organic psychosis which are Likely to get worse, a history of suicidal attempts 
or infanticide in connection with previous joregnancies and a depression again 
in this one, or if on other grounds there is a clear risk of suicide or other 
untoward result of the mental illness, should pregnancy continue. The 
decision is often a very difficult one, requiring an expert knowledge of 
psychiatry for the careful appraisal of aitiology and prognosis essential in 
every case. The question must turn mainly on the therapeutic value of 
terminating the pregnancy, so far as the mother’s mental state is concerned, 
as well as upon the stage of pregnancy reached. 

In the puerperium “ functional ” psychoses often develop in predisposed 
women ; if there be septicajmia as well, a confusional state or a delirium, 
followed by a period of neurasthenia, may occur. In many cases the delirious 
puerperal psychosis clears up in a week or two ; the more endogenous varieties 
have sometimes a less satisfactory outcome than their form and onset suggest. 
Infanticide may occur in a puerperal psychosis, especially if the mother has, 
while pregnant, felt resentful at having a baby or been troubled by murderous 
preoccupations, e.g. obsessions. Psychoses of lactation are rare, and seldom 
of the organic type. Menstruation is apt to be associated with depression, 
irritability, and languor in many women, especially during the few days 
before the period begins ; there are no menstrual psychoses, but the liability 
to suicide and to psychopathic reactions is somewhat higher at this time. 
Puberty and the climacteric are periods of stress during which schizophrenic 
and affective disorders may occur. The effects of castration are dependent 
on the age at which the gonads are removed : intellectual development is 
unaffected, but the emotional and conative activities of those castrated in 
adult life may be impaired. Neurasthenic symptoms are frequent, and in 
women anxiety symptoms may appear. 
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3. Visceral Disease 

This may be directly responsible for mental disorder of the organic 
type. Thus cardiac disorders predispose to an anxiety, which at night may 
take the form of mild delirium, with restlessness, terror, disorientation, and 
auditory and sometimes visual hallucinations. With improvement in the 
circulation, the mental symptoms disappear, or remain only as a moody 
unrest. Keferencc has already been made to arterial hypertension (seel 
p. 1829). The connection between alimentary disorders and neurasthenic! 
states is well attested, and is striking in children. Jaundice may be accom- ' 
panied by severe depression, but seldom leads to delirium, save in the case 
of acute yellow atrophy. JJrcemia may disturb consciousness greatly, in 
the form of any of the organic syndromes, from a twilight-state to a euphoric 
dementia ; a Korsakoff condition can occur, but is infrequent. 


11. MENTAL DEFICIENCY 

As already stated, there is nothing in principle to separate these 
from other forms of cerebral impairment save that they occur at an 
earlier stage of life. As with mental disorder, they shade into normality 
so that no man can say where stupidity ends and feeble-mindedness begins. 
Again, as with mental disorder, the same clinical picture may be due to 
a variety of causes ranging from heredity to trauma. They are, moreover, 
delimited rather by social than by other criteria, and they are not definitely 
associated with any constant pathological findings. In that they arc capable 
of only limited improvement when well established, and that the intellectual 
functions are more obviously damaged than any others, their similarity 
to dementia is easily seen. They are not by any means cases of purely 
intellectual defect ; they represent, it is true, one extreme on the scale which 
has people of great intellectual ability at its other end; but they are also 
examples of a general impairment of mind, affecting the emotional and 
conative functions, and often associated with a more general impairment 
of the whole organism, which may be seen in its physical structure. Since 
the milder forms arc indistinguishable (except on an arbitrary reckoning) 
from what may be termed normal stupidity, it is difficult to use rigorously 
the official definition of mental defect, as a condition of arrested or incomplete 
development of mind existing before the age of 18 years, whether arising 
from inherent causes or induced by disease or injury ; but the description 
is serviceable. It shbuld be recognised that, just as “ psychosis ” differs 
from “ neurosis only in a rough social sense, turning on the need for special 
care; and “neurosis’’ from “normality” only in respect of the limitations 
the former imposes on one’s daily life as a social organism, so does the dis- 
tinction between normality and feeblemindedness, and between gross or 
certifiable deficiency and the lesser forms, turn on the social adaptation of 
the person in question. To complete the points of similarity there is recog- 
nised a “ moral defectiveness,” which has its parallel in some kinds of “ psycho- 
pathic personality.” The effects of encephalitis lethargica, parenchymatous 



ORGANIC DISORDERS 1847 

s^^hilis, and thyroid deficiency upon the mental state and development at 
different ages, or the varying results of amaurotic familial idiocy in the 
infantile and the delayed juvenile form, illustrate how important is the 
stage of growth or maturity at which damage is done. 

etiology. — The common division is into primary and secondary, 
though an alternative distinction has been proposed between those who 
represent the lower extreme of normal variation (the “ subcultural ” group) 
and those in whom a gross structural pathology is discoverable. The primary 
or hereditary group is a large one, making up approximately three-quarters 
of all cases of mental defect. This is an estimate arrived at by independent 
workers, but likely to be changed as we acquire better methods of deter- 
mination and subtler views of the interplay between environment and 
heredity. The grosser the deficiency the less important the hereditary 
factor, except in some rare well-defined anomalies such as amaurotic idiocy. 
Familial concentration of a given form of defect is specific for each clinical 
type. Dominant inheritance is more evident in the families of simpletons 
than of idiots. An incompletely dominant single factor or a combination of 
several genetic factors may be responsible. The mode of transmission of 
amaurotic familial idiocy and of phenylketonuria is recessive ; that of epiloia 
dominant. 

The environmental causes are prenatal (e.r/. mongoloid idiocy), con- 
genital, or infantile (e.g. birth injury to the brain, meriingo-enccphalitis, 
hydrocephalus, cerebral syphilis). Various poisons and deficiencies may 
be responsible, as in the well-known instance of cretinism, as well as certain 
malformations of the cerebral tissue, e.g. microgyria and porencephaly, and 
of the cranium, e.g. oxycephaly. Sensory defects, as in a deaf-mute, may 
greatly impair mental development. It is possible that some cases of schizo- 
phrenia beginning in the first few years of life are indistinguishable from 
mental defect and arc diagnosed as such ; in more general terms, it may be 
said that the mechanisms commonly implicated in the adult illness schizo- 
phrenia may be those chiefly affected from the beginning in some cases 
diagnosed as mental defect. 

Pathology. — In many cases there are no significant findings ; this is 
particularly the case with high grade defect. It is probably impossible 
from the histological appearances to infer the extent of hereditary or exogenous 
causation. Developmental anomalies, such as general hypoplasia and 
macrogyria may, however, be mingled with evidences of a past lesion, as 
in porencephaly or hemiatrophy, or with sigiis of a disease actually present, 
as in amaurotic idiocy, cerebral lues, and tuberose sclerosis. 

Symptoms. — The customary classification is into idiots (who are too 
defective to be able to guard themselves against common physical dangers 
like falling into the fire), and imbeciles and feeble-minded persons (who 
need to be looked after because of their incapacity to manage their affairs 
or to profit by instruction). Imbeciles cannot earn their living ; the feeble- 
minded cannot get on in an ordinary school, but may learn a good deal 
in a special school and be able to earn a living. The criterion is in each 
case mainly a social one ; the same is true of “ moral defect,” i.e. mental 
defect coupled with strong vicious or criminal propensities. Although these 
terms are defined in an Act of Parliament, they are vague and of adminis- 
trative rather than medical use. At attempt has been made to render 
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thetn Dior6 precise hj psycliometric means : tlie customary tests for mental 

age are applied, and if the subject’s intelligence- quotient 

be less than 20, he is called an idiot ; if it be between 20 and 50, an imbecile ; 
if between 50 and 70 feeble-minded. It must, however, be recognised that 
though mental defect is mainly a matter of intellectual capacity, it is not 
solely this, and that intelligence tests, however valuable and trustworthy,! 
cannot give a complete indication of the degree of mental defect. Even! 
the intellectual defect may be uneven, showing much more in some tasks ' 
than in others, and it would be an error to suppose that a mentally defective 
person with a mental age of, say, 9| years is mentally in the same state as 
a hormal child aged years. 

The physical symptoms are chiefly due to lesions of the central nervous 
system : birth trauma may have led to paralysis, spasticity, athetosis ; 
or there may be evidence of an inflammatory condition of the brain and 
its membranes, as from syphilis. The whole clinical picture may be greatly 
coloured by the motor disturbance, e.g. continual rocking and twisting 
movements, grimaces, and abnormal posture. The special senses may be 
affected, as the result of an independent anomaly, e.g. coloboma, misshapen 
ears ; or from a common cause, e.g. interstitial keratitis, the retinal' changes 
of amaurotic idiocy. It is dubious whether the “ stigmata of degenera- 
tion,” such as a “ Gothic ” palate or a Darwinian tubercle, occur any more 
frequently among defectives than in the rest of the population : at all events, 
there arc none that can be used diagnostically, except in the case of mongoloid 
idiocy. There are, however, some correlations between somatic anomalies 
and mental defect. Thus, there are more physical defects among these 
people than in the average population, and this becomes more evident as 
one looks lower in the scale of mental defect, in which skeletal and cardio- 
vascular anomalies may fairly often be found, sometimes, but not always, 
due to thyroid or pituitary disorders. The mongoloid variety is described 
below. 

The mental symptoms are lack of intelligence and of the normal exercise 
and control of primitive tendencies. This may be extreme, as in idiots, who 
cannot be taught to feed themselves and keep clean or who can only just 
recognise their companions and make their elementary needs known — they 
are, indeed, much less intelligent than an animal. Imbeciles are usually 
incapable of learning and remembering any but very simple matters. They 
may, however, be able to do automatically what they cannot understand or 
put to indejjendent purpose : thus, " idiots savants ” are especially clever at 
doing mental arithmetic, recalling dates and other such operations. What 
imbeciles manage to le^m they cannot utilise in any but the most familiar 
circumstances. Abstract concepts ate too hard for them, aLnd their judgment 
is as poor as their grasp or awareness of what is relevant in any situation. 
Though in many ways suggestible and accessible to flattery, they may be 
obstinate and egotistical, and readily fall into antisocial courses, e.g. pro- 
stitution, vagrancy, crime. Crude sexual offences or murder may be com- 
mitted as lightly as some minor deception. The personality of imbeciles 
varies widely : some are docile and kindly, others rough or deceitful and 
vindictive. It depends much on their upbringing. It has been fouud that in 
satisfactory conditions only about 8 per cent, of defectives show antisocial or 
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troublesome behaviour. But though the deviations of personality may not 
lead to delinquency, it is common to find in mentally deficient persons defects 
of temperament and character, as well as of intelligence, which are reflected 
in social inefficiency. This is most important in the feeble-minded, who 
have intelligence enough to learn an occupation ; whether they can earn 
their living by it will depend on their character and the way they have been 
brought up. 

Many persons who are high-grade defectives, when measured by formal 
tests, are not taken to be such because of their social adaptability, their 
fluency and capacity for keeping their head above water as long as economic 
and other stresses are light. There are instances of people classed as mentally 
defective during childhood, because of their backwardness in school and their 
low score in tests, who later in life amass money by their own efforts, or even 
hold a responsible position. A majority of high-grade defectives, however, 
live dependent and often troublesome lives ; at most they do simple repetitive 
work. Many of them are unstable creatures, whose psychopathic personality 
may bo sufficiently antisocial for the term moral deficiency ’* to apply to 
them. Hysterical trends may show themselves in crude phenomena, e.g, 
convulsions, counterfeit insanity or fantastic lying ; and religious and artistic 
pretensions may take in gullible followers and even lead to the founding of 
ephemeral movements. 

Defectives are prone to disturbances of mood, sometimes arising out of 
awareness of their inferiority and its social consequences. Sudden outbursts 
of excitement may show similarity to manic or catatonic h3rperkinetic states ; 
they may be accompanied by a paranoid hallucinosis, mainly auditory, 
which clears up with startling rapidity in a day or two. In respect of these 
psychotic episodes, defectives arc like epileptics and juvenile encephalitics, in 
whom a cerebral impairment has likewise occurred before the attainment of 
maturity. Some of the morbid phenomena, especially in idiots, are very 
similar to the disorders of motility seen in schizophrenics, because, it may be 
assumed, the same bodily mechanisms are implicated. 

The Mongoloid type of idiocy is characterised by striking physical features. 
Probably the outcome of intra-uterine conditions, it is most frequent in last- 
born children in a large family, or in children born of elderly mothers ; parental 
syphilis may occasionally be the cause. In many cases the brain-stem and 
cerebellum have been disproportionately small, and other signs of maldevelop- 
ment have been reported. It is likely that hereditary factors of a recessive 
nature also play a part. The condition is usually present from birth ; physical 
growth is slow, and has stopped by the time the child is fifteen. Defective 
growth of the skull, leading especially to abnormalities of the base and the 
orbit, are responsible for the peculiarities of cranial shape. The pituitary 
gland has been reported as showing an increavso in eosinophil cells and defici- 
ency of basophil cells. The appearance of these usually happy idiots and 
imbeciles is rather suggestive of a Mongol or of a foetus. The skull is small 
and round, and the junction of occiput and back of neck flat ; an epicanthic 
fold across each inner canthus, narrow tilted eye-slits and lids without lashes, 
red cheeks, fissured and often protruding tongue, stubby depressed nose 
with nostrils looking forward, irregular late-appearing teeth, coarse hair 
on the scalp, small facial bones and occasional neurological anomalies, such 
as nystagmus, make the head of every mongoloid a disagreeable but ready 
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index to his disorder. That the disorder is a general one the rest of his body 
testifies ; his limbs are lax and over-mobile at the joints ; he has broad, 
clumsy feet and hands, with short fingers and a crease running straight 
across the palm, protuberant belly and low stature ; and perhaps a con- 
genital cardiac lesion. The similarity in a few respects to juvenile myxoedema, 
and the occasional concurrence of the two conditions sometimes make 
differential diagnosis difficult ; not all of the signs here mentioned need bje 
present in any one case. On the mental side, there is a liveliness and am^ 
ability not often seen with so much intellectual defect : the patients like 
music and little jokes of a primitive sort ; they will imitate gestures, bun 
seldom learn to speak properly with their rough harsh voices. \ 

' The forms of deficiency due to thyroid insufficiency and cerebro-macular\ 
degeneration are referred to elsewhere (pp. 1814 and 1624). Epiloia is 
the name given to the rare condition in which tuberose sclerosis of the 
brain, adenoma sebaceum and tumours of the kidney and heart may be 
associated ; epilepsy is common, and there are gross mental disturbances. 
Gargoylism is a rare chondrodystrophy, with hepato-splenomegaly and mental 
deficiency. Phenylketonuria may be recognised by the characteristic meta- 
bolic disturbance. It is a hereditary disorder, due to a single autosomal 
recessive gene. 

Diagnosis. — Recognition of gross mental deficiency calls fof no skill. 
The degree and kind of impairment, however, and the somatic variety or 
cause have to be worked out in every case. The latter problem — a minor 
one, except in the case of juvenile myxeedema and syphilis — is to be settled 
by careful physical examination and inquiry into the history. The former is a 
matter of assessing intelligence and social aptitude. 

The assessment of intelligence is nowadays a matter of giving the patient 
tests which have been standardised on average samples of the population. 
What is average or normal at a given age is therefore known, and the defective 
child’s performance can be compared with this. The most popular and 
serviceable tests are modifications of those put forward by Binet and Simon 
in 1908. As these may give a rating that depends unduly on the child’s 
educational opportunities and facility in language, and may not indicate 
special abilities, e.g. in mechanical matters, many other tests have been worked 
out which supplement or, in certain cases, replace the Binet scale. A child 
under the age of 5 cannot be satisfactorily dealt with by the Binet tests, 
which moreover have only limited value for measuring the intelligence of 
adults. It is difficult to agree about what in a normal child must be regarded 
as the limiting age at which he becomes of adult intelligence ; it is generally 
taken as 14 or 16 years. In all tests the emotional state of the subject is a 
factor that influences his performance. The emotional reactions to being 
tested must be takefi, along with responses to more familiar situations, e.g. at 
home or at school, as evidence of the soundness or instability of the child’s 
personality ; by such criteria must be judged the social development of the 
patient, his fitness for living in the community or being put under lasting 
surveillance and control. 

Treatment. — Peophylactic. — Eugenic measures are desirable for the 
rare hereditary conditions, like amaurotic idiocy, and in the case of those 
imbeciles and feeble-minded in whom genetic rather than environmental 
causes have been responsible for their maldevelopment and who are capable 
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and desirous of procreating — ^idiots do not procreate. Voluntary sterilisation 
for eugenic reasons has been recommended by a Departmental Committee, 
but has not yet been explicitly sanctioned by law. Birth control, therefore, 
is the eugenic mcasore to be advised in cases in which defectives seem likely 
to transmit their defect ; unfortunately few such defectives can be relied on 
to observe contraceptive precautions effectively. Segregation may indirectly 
serve the same end. Well-managed parturition and treatment of parental 
syphilis are the only other practicable ways of forestalling defect. 

Educational and social . — ^IMuch improvement may be attained by the 
training of defectives : it is work for experts. Where there are special 
disabilities, e.g, of the senses, or of sucli capacities as reading and writing, 
attention to these may lift the child out of the class of mental defectives 
altogether. Whether the child lives at home or in a colony or institution 
will depend not only on the degree of his intellectual and social deficiency, 
but also on the adequacy of his home circumstances. There are many kinds 
of provision for the care of the 300,000 defectives in England and Wales, 
ranging from special schools and statutory supervision to mental hospitals ; 
40,000 defectives are in institutions and nearly 35,000 are under statutory 
supervision. Well-run colonies serve to socialize many defectives hitherto 
vicious or violent, who can then go out and live more or less usefully in the 
community. Some, however, prove intractable, especially those who have 
epileptic fits. 

Physical . — The bodily disturbances, e.g. contractures and paresis, call 
for orthopaedic treatment, which sometimes indirectly benefits the mental 
state. The treatment of the forms due to thyroid deficiency or syphilis is 
described elsewhere. 


AFFECTIVE DISORDER 

This is of three types : 

1. Manic excitement and hypomania. 

2. Melancholia and mild or neurasthenic depression. 

3. Agitated depression and anxiety state. 

There is in each case a major and a minor form. Each is related to a 
more or less characteristic personality, and for each the cause of occurrence 
may be chiefly environmental or chiefly hereditary. Combinations are 
frequent (mixed forms), or there may be successive appearance of the different 
types, often with an interval between the attacks. A benign outcome or 
periodic course is the rule for the major forms, but not for the minor, which 
often tend to become chronic. This is partly because the environment can 
have more influence, whether for good or bad, on the course of the minor than 
of the major, more explosive and sweeping, forms. It would be a very 
convenient thing if endogenous cases could be sharply differentiated from 
psychogenic ones, as in the Kraepelinian scheme, but it cannot be done. 

etiology. — Intrinsic.— Heredity is the most constant single cause. 
Research has been mainly into the major manic-depressive cases. The 
genetic factor is weakly dominant. It may be that more than one gene is 
concerned, but this is hard to tell, because the predisposition to an affective 
disorder may be latent in persons who have not been subjected to the stresses 
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that would make it manifest, and consequently the usual Mendelian figures 
are not obtained. The present state of knowledge is illustrated by studies 
on manic-depressive twins, among whom 69 per cent, of those monozygotic 
{i.e. with identical heredity) were alike affected with the disorder, while the 
corresponding figure was only 16 per cent, for the dizygotic pairs {i.e. with 
dissimilar heredity). In the 31 per cent, of monozygotic twin pairs who were/ 
not alike in respect of mental illness, the difference must have lain in thel 
environment, thus showing the relative importance of external factors in\ 
causing the inherited tendency to become manifest. Although not manifest 
as illness, the inherited tendency may express itself in bodily and mental 
constitution. 

' The bodily habit that is found in a majority (not the overwhelming 
majority) of those with affective psychoses is called “ pyknic. It is best 
seen in men after the age of 30. It is characterised by large visceral cavities 
(head, thorax, belly), a tendency to fat on the trunk, slender shoulder girdle 
and extremities, stocky build, a broad face on a short massive neck, thick 
receding hair and, later, baldness, venules on the cheeks, and a disposition 
to arthritis, gout, diabetes and especially arterio-sclerosis. As this John 
Bull build is so common in mentally healthy people, it cannot be regarded 
as a precursor of mental illness, but only as an indication that some of the 
constitutional and genetic causes, or biological requirements, for*affective 
psychoses are present. 

The same is true of the mental constitution or personality. Here there 
are several groups, shading off on the one side, by way of cyclothymia and 
other intermediate forms of mild disorder, into definite affective psychosis, 
and on the other into normal and stable personality. There arc those with 
a pervading gloominess, pessimism and feeling of insufficiency that spoils 
their lives ; others who are for ever anxious, keyed-up, wondering whether 
something has gone wrong or will go wrong, and whether it is their fault — 
careworn worrying creatures ; while a third group is made up of the lively, 
enterprising, confident, sociable people, whose euphoria is patent. Irrita- 
bibty may be found in any of these groups, especially the second and the 
last. Contrasted or different features are often found mixed in the same 
patient. The most striking characteristic of the personality of manic- 
depressive patients is their ready responsiveness and lability of mood ; 
they fluctuate with their surroundings, and in many instances pass 
suddenly and with small occasion from one mood into another far removed 
from it. 

The signs of affective illness may appear in childhood, though major 
outbreaks of mania, depression or agitation are rare before puberty. When 
these occur, the phases are usually brief and the environmental influences 
strong. Milder forms* are often regarded as normal, since night-terrors and 
other fears, mischievous gaiety and sulky gloom are all familiar enough in 
children ; it is the degree, occasion and persistence of the affect which must 
decide whether it is morbid. 

The psychological crises of puberty are only occasionally affective — 
chiefly self-reproachful depression or agitation — but during adolescence 
the illness becomes more frequent ; it seldom, however, calls for mental 
hospital care. Each menstrual period may be accompanied by depression 
or restlessness, usually coming on about two days before the period. In the 
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third decade of life the number of cases steadily rises, and there is another 
peak in frequency between the ages of 46 and 55. The latter, “ involu- 
tional,’* cases show the influence of age strikingly, so much so that they are 
often considered as separate disorders. 

There is little to choose between the curves of age incidence for morbid 
depression and morbid anxiety of whatever degree ; for mania the frequency 
is highest before the age of 30, as also for alfective illnesses with a strong 
confusional flavour. Pregnancy is frequently accompanied by depression 
and agitation ; psychological factors are mainly responsible. After child- 
birth, though there be no septicaBmia, affective illness can occur, running a 
typical and often lengthy course. 

The female climacteric is a time when anxiety usually mounts, and 
is accepted as an ineluctable effect of “ the change.” It may become definite 
illness, persisting even for two or three years. It is doubtful whether there 
is a specific connection between the endocrine causes of the menopause and 
so-called climacteric insanity ; the melancholia then coming on is like the 
melancholia of five or ten years later, or the melancholia of middle aged and 
elderly men in whom the endocrine changes are not the same. The influence 
of sex as a whole is obscure. Women have this illness more than men, though 
the manic form is relatively more frequent in men. Tlie reactivity is often 
greater and the syndrome less clear-cut in women. 

There are geographical differences, sometimes thought to be racial, in 
the incidence, but the little that is known points to environmental rather 
than intrinsic causes for this. It has been suggested that affective psychoses 
arc commonly linked up with high intellectual gifts ; another says they have 
affinity with mental defect. The former statement has much better support 
than the latter, but both probably are fallacies depending on the material 
selected for study. 

Extrinsic, — Physical . — Chronic toxaemia and acute infections, especi- 
ally influenza and pneumonia, can be responsible for the illness. Various 
drugs help to heighten the anxiety to a morbid degree, e.g. alcohol in certain 
circumstances, insulin, or hyoscine. Cerebral trauma may provoke an attack. 
The list of i)hysical factors could be much added to, but it must be borne 
in mind that wherever a distinctive, rather than incidental, physical cause 
can be found, the condition passes over into the category of organic 
psychoses. The most difficult cases in practice ar(i those in which there is 
a question of cerebral arterio-sclerosis or exophthalmic goitre ; the affective 
disorders indisputably due to these two diseases may be quite indistinguish- 
able from others for which there is no such organic basis. The problem here 
is clinical rather than fundamental; since vascular, cerebral, endocrine and 
autonomic functions are particularly concerned in the mechanism of emotional 
change, certain disturbances of the physical apparatus will necessarily be 
accompanied by many of the psychological phenomena of these emotional 
changes. The depression of paralysis agitans and the anxiety of coronary 
disease are of the same order. The notion that coitus interruptus and other 
sexual practices produce anxiety is unfounded, but they may contribute to it 
by psychological means. 

Psychical . — A recent misfortune may be the cause : of such, there is a 
great variety, ranging from commonplace to tragic. Any calamity to which 
human beings are liable may provoke an affective breakdown. Sometimes 
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it is induced by the insanity of a close relative. However trivial it seems to 
outsiders, the event that has precipitated an affective attack has been felt 
as a catastrophe by the patient ; there are no records of great and sudden 
happiness causing an affective psychosis. The nearest approach to a specific 
connection between the precipitating happening and the type of affective 
illness is seen in the anxiety disorders which follow a terrifying experience 
such as exposure to shell fire and bombardment from the air ; morbid depres • 
sion following bereavement, financial setbacks or degradation is an under\ 
standable response, it is true, but to ascribe the type of response dircctly\ 
to the nature of the experience is specious, since on another occasion it may be 
with hilarious mania that the calamity is met. 

' Moreover, the experiences of a lifetime will have determined what calami- 
ties arc most felt ; they need not be calamities in other people’s eyes at all. 
Experiences, spread over years, are the common extrinsic cause of the more 
chronic neurotic forms of affective illness : this applies least to chronic 
hypomania. In these chronic conditions the patient’s own behaviour has so 
much to do with what happens to him, as it were, from outside that to separate 
extrinsic from intrinsic is very hard. 

Pathology. — The physiological changes arc characteristic only of 
emotional disturbance, not of morbid emotional disturbance ; and therefore 
they are not of diagnostic value. They consist in lability of blood-pressure 
and pulse-rate, abnormal motility of plain muscle, especially in the alimentary 
tract, carbohydrate disturbances, variations in cither direction of the rates of 
salivary and other secretions, and decreased psychogalvanic activity. The 
changes are variable from patient to patient and are not always discoverable. 
More significant are changes in basal metabolism, weight, sleep and men- 
struation ; loss of weight is the rule during the iUness. Irregularity of menses 
and then amcnorrhoea often occur. Hypercholesterinsemia, rise in the blood 
iodine content, changes in the K/Ca ratio, and diminished cellular respiration 
have been alleged, not as yet conclusively. 

The psychological changes, in spite of great external differences, have the 
following in common : the morbid phenomena are in accordance with the 
prevailing mood, though not wholly derivable from it ; thought is less pur- 
posively directed to impersonal ends than it would normally be, but more 
purposively to personal ones ; there is a small number of topics of pre- 
occupation in each patient, but his ways of arranging and embellishing them 
can be many ; the whole body (or parts of it) often receives much of the 
patient’s attention, because of more or, it may be, less feeling in it (hypo- 
chondria, depersonalisation) ; misconstructions abound, with consequent 
ideas of self-reference and persecution as well as miaidentification ; and 
there is a feeling of inner tension, unrest and excitement, however apathetic 
or care-free the patieflt’s demeanour. 

The seemingly greater quickness and capacity of manic patients has not 
been confirmed by psychomotor, intellectual and association tests ; hypo- 
manic patients sometimes, however, do better than in their normal state. 
This can be compared to the effects of increasing doses of alcohol. Patients 
with affective disorder are more irritable and excitable than is normal. 
Time appreciation may be grossly disturbed : personal time seems to pass 
very differently from clock time ; time may seem to stand still ; no future 
is conceivable. Perplexity may be conspicuous, and explanations of this 
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in termB of Gestalt psychology, conditioned reflexes, and toxesmia have 
been proffered. 

The effects of experience in bringing about this illness cannot be ex- 
plained in terms of a logical and coherent system, unless one accepts the 
premises of that system and infers what cannot be observed. Consequently, 
as there are several such psychological systems, there are several explana- 
tions. They state the conjectured ways in which instinctual energy or libido 
may become misdirected because of environmental conditioning, frustration 
and loss. It is possible to eschew such conjectures and at the same time to 
see the conditioning, the threats, frustration and loss that have under- 
standably brought the patient to an excess of sadness, excitement or fear. 

Symptoms. — Symptoms op Mania. — There is excitability of mood and 
movement. The mood is mostly one of jollity, rather infectious, but likely 
to become boring or overbearing ; occasionally it turns to anger and resent- 
ment. It is labile ; tears will flow readily on some trivial occasion, to pass into 
laughter in a twinkling. 

Thinking is apparently rapid. There is flight of ideas, with successive 
words and phrases loosely connected only by similarities of sound or chance 
associations. Consequently, the patient wanders from the point ; whether 
he can come back to it depends on the severity of his condition. Jokes, 
self-praise, flighty comment on his surroundings, and facile optimism make 
up the tenor of his exuberant conversation. Nevertheless, the number of 
topics he touches on in the course of the day is often more limited than if he 
were in normal health : he reverts to a few matters over and over. He may 
criticise himself, with cynical bitterness or humour, as he criticises others ; 
ho may talk a lot about bodily disturbances, e.g. his varicose veins or his sore 
throat. His mood and expression are consonant with what he says. He is 
dis tractable, herein seeming at the mercy of his sensations and of every 
small detail, whether it be inside himself or, as is more common, connected 
with things about him. Judgment is impaired. 

Delusions are less common than distortions and misstatements. People 
are wilfully called out of their names, events misrepresented, bodily sensa- 
tions exaggerated, and accusations of ill-treatment or persecution irresponsibly 
preferred and sometimes long persisted in. The more confused and excited 
the patient, the more likely to be deluded and even hallucinated. Most of the 
seeming hallucinations are /apons de parler or illusions ; sometimes the patient 
is, as it were, pretending or acting the part of a hallucinated person. 

Activity is exaggerated, and in severe cases incessant. Its object may 
change from moment to moment, but sometimes the main end is kept per- 
tinaciously in view. The patient, if tactlessly thwarted, gets angry, sulky 
or violent. He feels very strong, and seems untiring. He has many schemes, 
of an optimistic cast, and, in the course of putting them into action, may be 
extravagant, inconsiderate or interfering. Sexual excesses or drunkenness 
may occur and bring much harm, especially when the patient is a young 
woman. Troubles with the police arise through silly pranks or self-confldent 
exploits. 

Sleep is brief but deep. In the early and mild stages the patient looks 
exceptionally well, but after weeks or months of over-activity and little sleep 
he looks exhausted, with sordes on his lips, hoarse voice, drawn skin and 
perhaps less total activity but many unfinished little movements. Food is 
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welcomed in the mild stages ; when the activity is great, the patient does not 
give himself time to eat, but plays with his food or is continually diverted to 
something else. Sexual desire is at first heightened but potency less. 

The symptoms vary widely in degree. Mild hypomania may be an 
enviable time of well-directed expansive energy, unencumbered by some 
habitual restraints ; gross mania may be a delirious, hallucinatory condition, 
with incoherent talk and little free activity. 

Symptoms op Depression. — In the early stages or milder forms, the 
patient finds concentration and recollection difficult, he has less interest and 
pleasure in life, he feels that this world is unreal and himself changed, ht 
dreads effort or responsibility. \ 

' The mood is one of grief and misery, looking in every direction for material 
to feed on. The past supplies peccadilloes or graver lapses ; what is wretched 
in the present is dwelt on inordinately ; the future is foreseen as hopeless 
ruin. Anxiety is mixed with it, often in extreme degree. Weejjing is less 
common in the extreme forms. The patient’s expression usually conforms to 
his affect. 

Tliinlcing is more difficult. This “ retardation ” in thinldng shows itself 
as incapacity to deal quickly and purpoaively with impersonal topics, while 
brooding on personal matters goes on, with a press of inner activity, a ceaseless 
roundabout of painful thought. The making of decisions is dod^jed. Con- 
versation may become meagre, even monosyllabic, though some patients are 
ever ready to tell their troubles. The content of their thought is sombre — 
the product of ruthlessly unfair examination of their frailties and misfortunes. 
Some criticise themselves remorsefully or with cynical detachment ; some 
bewail their losses ; others abandon themselves to resigned and world- 
shunning despair. There are many varieties of misery, and melancholia 
knows them all — as many varieties as can be made from the experiences, 
character and imagination of a human being. Consequently they reflect 
the moral, economic or hygienic standards of what is good and bad that are 
imposed on us by modern society and our particular education. 

Delusions occur in proportion to the depth of affect ; they are the extreme 
form of the doubts or preoccupations just mentioned. Patients often fluctuate 
between uncertainty and conviction about their troubles even during the 
same day or the same conversation. Insight may be good and judgment 
sound, when the affect is not overwhelming. The delusions are the product of 
the depression, which is primary ; they are not its occasion, though often 
adduced as that. Most of them concern the future as well as the past ; 
anxiety is prominent. Wickedness to be visited with damnation ; secular 
crime to be punished in this world ; loss of property that will mean starva- 
tion and beggary for one’s family ; mortal or corrupting diseases — these are 
the common substaiJSbe of delusions and are often commingled. For example, 
some patients blame themselves for having caught venereal disease which 
will expose them to the loss of their job and of their hope of salvation, exclude 
them from decent society, and do loathsome damage to their bodies ; no 
evidence, no argument shakes the erroneous belief. The delusions may be 
grandiose in that the patient affirms himself the chief of sinners, no one has 
ever been as wretched or wicked as he, he alone has done the unpardonable 
sin ; or they may be of a minimising sort — nobody cares about him, he is of 
no account, let him go into a corner to hide, people despise him. This last 
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Mief ifl often undeaistandjthly associated witk ideas ofTefeionceor persecution 
— people make contemptuous ^stures or remarks as he passes, they set 
detectives to watch him, they tell each other how bad he is. He accepts this 
almost always as his desert, though occasionally there may be overt {resent- 
ment. Apart from this resentment, his beliefs derive understandably from 
his affective state. There are, however, features that betoken undercunrents 
at variance with the professed attitude or delusions. Thus many 'depressed 
patients, professing humility, are imiportunate in their demands on those 
around them. 

Such hallucinations as occur are in keeping with the patient’s affect and 
are of much the same nature as the delusions, though expressed more in 
perceptual terms- People are making derisive remarks, his body gives off 
foul tsinells, food has a different and disagreeable taste — ^it is often the mode 
of expression rather than of subjective experience that decides whether these 
are hallucinations or delusions. This is notably the case with bodily pre- 
occupations, when, for example, patients report their food to bo stagnating 
in their belly, their skin dull or fetid, their eyes impaired, their head empty- 
Much of this depends -on depersomliBation, in which the body as a whole fe^s 
bereft of life and feeling, and emotional deprivation or emptiness is trans- 
lated into bodily experience. In mild forms -of depression there is no question 
of delusion or hallucii)ation, and often no recognisable content to the gloom ; 
the patient cannot say why he is sad. In the more chronic forms a settled 
and partly justified conviction about ill-health, present troubles, and the 
darJk future prevails j the ideas may be obsessional and partly divorced from 
the prevailing affect. 

Activity is limited, thus coutributing to the “ retardation.” The more 
severe the depression the less docs the patient do, unless the concomitant 
anxifity makes him restless. It is possible, however, for a patient to be 
depressed without “ {retardation.” In typical cases facial expression is rather 
lixed and movements delayed, as though done against resistance ; more or 
less complex activities, dressing, say, Or writing a letter, take unduly long. 
The most extreme form is stupor or lack of all spontaneous activity ; it is 
seldom absolute. Patients rardy become wholly indifferent to cleanliness in 
defescation and micturition. 

Bmcide is the greatest danger in depression. Whereas manic patients 
thoughtlessly do themselves harm or get into a fight but do not try to get 
hurt, depressive patients are often bent upon doing away with themselves. 
The risk is not proportionate to the degree of depression ; many very retarded 
and melancholy patients make no attempt, while in depersonalised mild cases 
a fatal outcome is not uncommonly brought about thus. There is consequently 
much risk during the phase of improvement — often more risk then than during 
the preceding severe “ retardation.” Deliberate self-mutilation is rare. 

Bleep is bad— hard to come by, light and unrefreshing. The nppeUie is 
bad too ; food may be constantly refused for this reason. Commonly also 
the patient eats too little because of feelings of fullness and other discomfort 
in the abdomen, or because of delusions about his bowels or his food. Mild 
constipation is common, but is often given much exaggerated importance by 
the patient. The weight diminishes, chiefly, but not by any means wholly, 
because of insufficient intake of food. Daily fluctuation in the general con- 
dition, with improvement towards evening is common. The skin may be dry 
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and sallow, and in some severe cases pigmented, as it is in pellagra. Menstrua- 
tion may lessen or cease ; sexual desire is much less. 

Here, too, there are wide variations, between the mild “ neurasthenic ” 
and the grossly deluded melancholic who craves death. There is every 
gradation between the two extremes, and a single case may during its course 
exhibit them all. I 

Symptoms of Anxiety. — The mood ranges from uneasiness to palnic- 
stricken terror. It may be an abiding or a recurrent state. Though chiefly 
turned to the future, as fear must always be, it rests on past experience, orten 
painful and largely repressed, and it reverts to the past to account for the 
troubles in store. Herein, as with rationalisation and some other psychological 
devices, there is evident a strong desire to make things understandable in a 
causal nexus — a tendency to be found not only in patients but also in those 
who observe them. The patient's expression varies with the strength of his 
fear. 

Thinking is troubled, the disorder showing itself in speech somewhere 
between frightened dumbness and the voluble talk that seems designed to 
cover up embarrassment and disquiet. The patient can seldom follow a train 
of thought for long without a limited number of preoccupations forcing 
themselves in. How far this interferes with daily life or set t^sks depends 
on the amount of anxiety, as does also the impairment of judgment and 
insight. The content of thought is a.s manifold as in depression, every normal 
matter of human concern enters into it. Fears centring strictly on a few 
special topics, e.g. the fear of being run over in the street, may be to the fore ; 
the fear of insanity is particularly common. 

Delusions are frequent in the grosser forms, which are most strikingly 
though not exclusively seen in patients of late middle life. They may say 
that their bowels are stopped up and their bodies about to rot ; their enemies 
are waiting to tear them to pieces ; their families will be tortured ; their 
names abhorred for ever. Hell, they arc certain, awaits their souls though 
their bodies cannot die ; time stands still and no redemption is possible. 
There are many delusions less extreme than these mainly hypochondriacal 
and nihilistic ones ; e.g. beliefs that employment will be unobtainable, or 
that the patient will be victimised for having had such an illness. Hallucina- 
tions can occur : at the height of fear every sound and sight and smell may be 
misinterpreted as meaning some pain to come ; but most of this is illusional 
colouring of actual percepts. Depersonalisation is common with all degrees of 
anxiety. 

Activity is much disturbed. There may be sadden attacks of panic in 
which the patient rushes blindly out into the open, or aimless wandering, 
ceaseless agitation, with movements especially at the small joints — wringing 
of the hands, rubbing the face, picking at sores, pulling out hair. Starting 
many tasks and finishing none is as characteristic of anxiety as of mania. 
Anxious people are distractable : their eyes follow a trivial movement — a fly 
walking on the window-pane — though they only comment on it when some 
interpretation that chimes with their mood can be fitted ; their ears arc 
sharp for hints of alarm. During an attack of anxiety with strong somatic 
repercussions {e.g. vaso- vagal attack) activity may be completely inter- 
rupted — so-called collapse — while the patient, terror-stricken, expects his 
death ; alternatively he may run for air or help. Very agitated patients may 
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lie or sit in semi-stupor, with starting eyes and parted lips, incapable of 
speech unless under some strong stimulus. 

Suicide is uncommon in those with episodic, highly somatic attacks of 
fear, and in those with chronic mild hypochondriacal anxiety, but not 
infrequent in the grosser forms and in those mingled with depression. 

Sleep is bad : in the mild forms the patient may be afraid to fall asleep 
because of his horrifying dreams and the terror into which he suddenly 
awakes. 

Sudden highly somatic episodes of anxiety, vaso-vagal attacks, are 
common : the patient feels his heart palpitating, his bowels turning over 
within him, he sweats, his limbs tremble, his mouth is dry, he feels he will 
fall or collapse or die ; he turns pale, his pulse-rate changes, usually becoming 
more rapid, his blood-pressure rises, he may want to open his bowels or 
pass his urine. When anxiety is long-standing and severe, such attacks are 
rare. It is possible for parts of this general affective disturbance to bo isolated, 
and to occur with little conscious anxiety, as in muco-membranous colitis, 
effort-syndrome, aerophagy, neurotic indigestion, enuresis, impotence, 
ejaculatio praecox, psychogenic asthma, hyperidrosis. The factors deter- 
mining such special emphasis on one or other system are partly physical 
(some organic defect or innate functional anomaly) and partly psychological ; 
in depression a comparable problem would be weeping or constipation. In 
anxiety thyroid enlargement can occur ; weight falls off ; menstruation is 
irregular or ceases ; the deep reflexes are very active. 

Diagnosis.— Typical cases are easy to recognise. The common errors of 
diagnosis lie in : (1) Missing organic disease (e.g. general paralysis, cerebral 
arterio-sclerosis) ; or the converse {e.g. mistaking the more expansive manic 
patient for a general paralytic). (2) Forgetting how mixed the symptoms of 
mania, melancholia, and anxiety may be, so giving rise to atypical pictures 
that may be mistaken for schizophrenia, if too superficial an examination or 
too static and rigid a diagnostic criterion be used. (3) Forgetting the influ- 
ences of age, general personality, and milieu on the content of a patient’s 
mind, e.g. his having lived among spiritualists may lead to deceptively 
fantastic statements, (d) FjXpecting to be able to diagnose solely on pre- 
senting symptoms, without regard to previous history and constitution ; 
the reverse is also to be avoided. (5) Expecting diagnosis always to lie 
between distinct entities which could not possibly be mixed together in the 
same person, as though hysteria were incompatible with affective psychosis, 
or both of these with schizophrenia ; in fact, they often are mingled. This 
is not to make light of diagnosis, which gives the psychiatrist much 
knowledge that be cannot gain from study of the individual case before 
him. 

Nothing in the mental state of a patient with affective disorder enables 
one to exclude an organic basis such as general paralysis or cerebral arterio- 
sclerosis. This decision must turn on the physical findings. The problem 
becomes simpler when signs of dementia supervene.- (See p. 1825.) 

From schizophrenia, diagnosis depends on a picture of the whole illness, 
on the presence of characteristic thought-disorder, incongruity of affect and 
bizarrenesB of behaviour, as well as on the previous personality and constitu- 
tion, rather than on any positive features of affective psychosis ; the remote- 
ness and unconvincing manner of the schizophrenic, so hard to describe but 
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almost conclusive when recognised, may help. Later, when complaints have 
become empty and repetitive to the point of stereotypy, and catatonic 
symptoms mix with the anxiety, diagnosis is easier. As between schizo- 
phrenic and manic excitement, the setting in which the excitement occurs is 
almost more important than the prima fade symptoms. In young people 
schizophrenic features may often be found without their being of mijich 
significance ; in the elderly what seem to be catatonic features may rest on 
an organic cerebral basis. The more easily one can get in touch wdth the 
patient, enter into his mood and understand what he says ajid does, the more 
is it an affective, not a schizophrenic disorder. The range of benigji affective 
phenomena is wider than a textbook description can convey. \ 

There is no need to try to diagnose affective psychosis from psychogenic 
depression, cyclothymia, anxiety neurosis, neurasthenia, or involutional 
melancholia ; these are only subdivisions of it, in which the age, reactivity, 
severity, or ohronioity of the condition is being stressed. Periodicity is some- 
times made the hallmark of affective psychosis ; this historically interesting 
point of view is hard to apply, because so many patients have only one definite 
attack in their lifetime, and because periodicity can be striking in other con- 
ditions, such as obsessional disorder and schizophrenia. 

From obsessional disorder the diagnosis may be difficult when there is 
localised anxiety or depression with sharp content and good Insight ; so 
closely alike are the conditions, that eminent authorities would include 
obsessional disorder also in the manic-depressive group, thus disposing of tbe 
diagnostic problem. It is l>e8t, however, to keep them distinct, and to dis- 
cover in a particular case whether the characteristic subjective rejection of 
the obsession occurred at its first appearance ; often the anxious or depressive 
patient at the beginning has welcomed the thought which accords with his 
affect, though later he struggles against it and may disclaim it. Genuine 
obsessions, however, are common in affective psychoses. 

Course and Prognosis. — The varieties of outcome and sequence arc 
many. They depend on the balance between particular intrinsic and extrinsic 
causal factors in each case, and on the extrinsic factors which are brought to 
bear on it in the form of treatment. The more typical the illness, the surer 
the recovery in favourable circumstances. 

A history of definite affective psychosis in a parent or grandparent points 
to recovery from the attack, but it is unsafe to infer the course of the illness 
from hereditary data alone. A well-adapted personality and a pyknic build, 
a history of similar illness followed by complete recovery, a fairly sharp and 
fairly recent onset* arid precipitation by external tioubles which will not be 
likely to continue are all of them points to the good. Advancing years make 
the prognosis poorer, but a first attack of involutional melancholia, if there bo 
BO vascular disease^ eventually clears up in two-thirds of the cases. Bodily 
symptoms are often tbe best indication of coming recovery. Improved appetite 
and regularity of the boiwela, cessation of anxiety attacks, clearing of the 
complexion, increase of weight and return of menstruation may bo noted, 
even before any increase of activity and long before any admission of feeling 
better can be got from the patient. 

A first attack of excitement or anxiety will seldom be tbe only one ; of 
depression it may. Periodic depression and anxiety is less likely to cease 
in middle life than periodic excitement. The occurrence of hallucinations or 
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delusions is in itself of little consequence prognostically. A transition from 
anxiety to depression or mania, and from mania to depression, or vice versa, 
is commonly gradual. Only in predominantly reactive attacks can one 
surmise how long the illness will last, or when another attack is to be feared. 
After recovery complete insight into what happened during the illness may 
not be attained, especially by resentful manic patients, melancholics who 
are sensitive and suspicious, and agitated patients who feared personal 
harm. 

Generalised somatic disturbances, e.g. loss of weight, especially if acute 
and brief, are of good j^rognostic import, other things being equal. The 
more the somatic preoccupations or symptoms are dilluscd over a period of 
time and localised to one system, the poorer the prognosis ; this, however, 
does not apply so much to children as to adults. Hypochondria and de- 
personalisation suggest a long illness, as do nihilistic delusions (e,g. denying 
that one’s bowels are opened at all), and, to a far less extent, adjiiixture of 
hysterical or schizophrenic features. The more the psychogenic causes have 
been obviously operative for a long period, the greater the tendency to 
chronicity. In the more chronic forms or after a series of attacks, there may 
be impaired initiative and judgment, irresolute ness, dullness, and social 
deterioration — ^none of them conspicuous. Puerperal and pregnancy psychoses 
have a good outlook. The milder forms of anxiety and depression, if not 
already chronic, respond well to treatment, especially to psychotherapy. 

Death may occur from suicide, insufficient food, and intercurrent disease, 
especially pneumonia. Sometimes it is inexplicable on such grounds ; a 
wasting disease, reminiscent of pellagra, carries them off. 

Treatment, — Prophylactic. — Genetic prophylaxis is occasionally 
possible, as when two persons with definite affective disorders marry each 
other and are advised not to have any children. Rules of thumb do not 
apply in this matter ; it is wrong to tell a patient he should marry or not 
marry, procreate or not, unless one has been able to weigh the dubieties of 
our genetic knowledge, the pedigree of the patient and all his transmissible 
qualities with an infonned and cautious judgment. 

Individual prophylaxis is not practicable until after symptoms have 
appeared which bring the patient to the doctor ; social prophylaxis, mental 
hygiene, and child guidance have not yet been proved to have permanent 
value in staving off or mitigating affective illness except in the matter of 
depressive suicide. In so far as one finds environmental factors (e.y. heavy 
responsibility, unemployment, or sexual frustrations) important in inducing 
an attack, advice on these matters may bo helpful ; it may be practicable 
by psychological and social treatment during the healthy interval to do much 
good in this way. But some cases, in which intrinsic factors seem all powerful, 
are proof against such measures, and in any case it is not easy to persuade 
the patient when he is well again to put himself for a long time in the doctor’s 
hands. 

Treatment of the Actual Illness. — It is convenient to consider 
separately the acute major forms, and the minor more chronic ones. 

For the former, treatment is directed to safeguarding life, relieving 
distress, and providing the best conditions for the emotional disturbance to 
subside ; the situation is like that in tuberculosis or typhoid fever. Exhorta- 
tions to “ puU yourself together ” are as out of place as advice to take a 
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voyage or an argument about the delusions. If the attack is sufficiently 
severe to unfit the patient for ordinary duties, treatment at home is probably 
inadvisable. Although in such attacks all argument is futile and active 
psychotherapy harmful, yet the loss of relation between current experience 
and emotion is never absolute ; there is virtue in separating the patient from 
real trouble and distressing associations, reassuring him, giving him firih, 
kind management. The essential combination of these, and especially the 
last, is rarely obtainable at home. The patients, however boisterous or 
suicidal, usually recognise their need of treatment and are willing to enter 
hospital voluntarily. They should not transact any business if it can be helped \ 
their judgment may be too much disturbed, they lay up trouble for themselves.* 
Continuous narcosis sometimes seems to curtail an attack ; ephedrin and 
acetylcholine have' also been reported as doing so. The former treatment, 
i.e. narcosis, demands experience and care, No treatment cuts short an attack 
regularly or dramatically enough to justify any set conclusion about its 
efficiency in this regard. 

Prolonged baths — for 8 or 10 hours daily at a constant temperature of 
96° to 98° F. — have much value in allaying restlessness, whether of the 
manic or the anxious kind, especially the former. TJiey have the further 
merit of diminishing angry contact with other people, permitting fairly 
free movement and lessening dirtiness, besides promoting sleep. 

Dnigs are indispensable. The fear of habit formation should not prevent 
hypnotics being given when there is persistent insomnia. Barbiturates, 
pheiiobar bitone or paraldehyde often suffice : it is well to ring the changes, 
to prescribe the barbiturate in divided doses, and in each case to diminish the 
dose without the patient’s knowledge. For severe anxiety bromides, opium 
(e.g, as papavcrctum) and hyoscine may be helpful ; the risks of the two latter 
are obvious. As to bromides, the risk is intoxication, which makes the 
patient worse ; estimates of the bromide content in the blood and clinical 
scrutiny should prevent this. Continuous narcosis is valuable, and in some 
cases convulsant therapy cuts short an attack. Both these methods must be 
used with caution and reserve, because of the risks, which may be dispro- 
portionate to the advantages. Food must be given in adequate quantity 
and kind. Artificial feeding, preferably by nasal tube, may be necessary 
because otherwise the patient would die of starvation. The presence of acetone 
in the urine and a falling weight curve are strong indications that nutrition 
must be attended to promptly. A good nurse may sometimes, by unusual 
patience and sense, get over an obstinate refusal to take enough food and 
drink, but often nothing prevails against it. Apart from hydrotherapy, rest 
in bed, fresh air, attention to the bowels, and other measures of general 
hygiene are desirabJe. 

Suicide is of the first importance. Prevention of it can be better ensured 
by close knowledge of the patient and his day-to-day condition than by 
mechanical precautions, but if he is bent upon it, these may be unavoidable. 
It is possible to make them unobtrusive without nullifying them. Certain 
it is that excessive use of bolts and bars can defeat its own ends, and excessive 
supervision aggravate a patient’s misery, his fears, or his resentment. Two 
good rules are : (1) to discredit the maxim that those who talk of suicide 
never commit it, and (2) to remember that most suicides are surprises. 
Convalescence from melancholia is a risky time. 
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Occupational therapy is good, as soon as the patient can be got to co- 
operate ; but it is not rational treatment to pester a melancholic, to encourage 
the fretful restlessness of the agitated, or to give the manic patient more 
things to muddle himself with and destroy. Still, it is often surprising 
to find how soon, under tactful guidance, these patients will enter into ordered 
activity of a more or less simple sort, and how helpful it can be to them. 
During the stage of improvement the same is true of recreations and social 
activities. Patients should not leave hospital till recovery is assured, unless 
it is obvious that the hospital surroundings and the absence from home 
and work are an actual cause of their persistent aiuaety or dejection. 

To revert to the milder forma, which tend more to become chronic. Here 
manipulation of the conditions in which the patient lives at home and at 
work may be conjoined with psychological treatment, both depending on 
an appraisal of the causes of his illness. There is nothing distinctive (though 
much that talces account of the individual patient’s needs) in the psychotherapy 
and social treatment called for (see pp. 1815-1818) ; danger signals must be re- 
cognised as they occur. Zeal must give way to the real needs and resources of 
the patient, which are often not appropriate to a drastic or very lengtliy 
treatment. Simple measures of inquiry, explanation and reassurance, together 
with small environmental changes, may have much effect. A fixed regime 
imposed in detail by the doctor is helpful ; this becomes more and more 
necessary as the affect dwindles in long-standing cases. Hyponiania does 
not usually respond to causal treatment of any kind ; it seems to run a 
largely autonomous course. Anxiety may yield very satisfactorily to patient 
psychotherapy. 


SCHIZOPHRENIA 

Definition. — The forms of illness under this name are so diverse that 
many efforts have been made to distribute them, so far in vain. What is 
common to them all is a detachment from the world without, and a breaking 
up of normal psychological connections within. The personality is not 
integrated as in normal people ; thinking, emotion, and conduct are discrepant 
and morbid, yet there is no impairment of formal intelligence such as is 
found, for example, in organic dementia. The obsolescent name ” dementia 
praecox ” is not a synonym for schizophrenia, but a reminder of its recent 
history. At the end of the last century a large number of patients in mental 
hospitals were found to have begun their illness before they were 30, and 
to have passed ultimately into a deteriorated state that looked like dementia ; 
their illness was closely studied, delimited, and called “ dementia prsecox." 
When the same clinical picture, however, came to be found in cases that 
had not such an outcome or onset, the latter criteria were waived in favour 
of a descriptive analysis of the actual symptoms, and along with this larger 
conception came the new word “ schizophrenia,^’ which betokened a more 
psychological approach, and a more elastic and generous notion of what 
might be included. Theories of causation, psychopathology, and clinical 
boundaries are implicit in any view of what “ schizophrenia ” really is ; 
consequently, it is still possible for two experts to disagree about what 
should properly be included under this name, yet over the diagnosis and prog- 
nosis of any particular patient they will attain a measure of agreement and 
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certainty surprising to tlaose who know the condition only froan reading or 
limited experience. 

4£tiology. — Intrinsic. — The intrinsic factors are very important. 
Studies of the incidence in twins and in the members of a family demonstrate 
.a hereditary factor in a majority of cases. If one of a monozygotic pair of 
twins be schizophrenic, the other is also in 70 per cent, of cases* The 
frequency of the illness among various relatives of patients indicates thal it 
is not transmitted as a simple dominant, nor inde^ as a simple recessi^^ ; 
probably more than one recessive gene is responsible. It has been suggest^ 
that people of definitely schizoid personality are heterozygotes for the genes 
, concerned, actual schizophrenia requiring that the genes be present in homo- 
zygotic form ; this is as yet conjectural, though some investigators find about 
.as many schizoid jisychopaths as schizophrenics among the brothers and 
sisters of schizophrenic patients. 

The constitutional features that betoken an innate predisposition to this 
illness are more of the psychological than the physical kind. The bodily 
attributes have been said to bo an “ asthenic ” (weedy and lank)., “ athletic,” 
or “ dysplastic ” build ; but, since these are found in much the same pro- 
portion among healthy people as among schizophrenics, there is little to be 
said for them here. It is, however, certain that “ pyknic ” build (see p. 1844) 
is uncommon among schizophrenics. More significant, however, are tlie 
features of personality, commonly called schizoid ” ; they are to be found 
in a large number of cases, though not by any means in all. The patient 
is reported to have shown slight peculiarities from his earliest years ; he 
has been quiet, shy, and solitary, a “ model child,” given more to day- 
dreaming or abstract speculation than to ordinary interests and activity ; 
sometimes he has been unduly submissive and sentimentally affectionate, 
or touchy, suspicious, obstinate, and resentful of advice and control. A 
single “ t 3 rpical ” schizoid personality is a myth, it is, moxeovier, to be 
stressed that a “ frozen ” description of the schizoid varieties of personality 
does not do justice to the true state of affairs : characteristic deviations 
from the conventional norm of behaviour can always be understood better 
if the patient’s way of dealing with his circumstances is viewed historically 
as a biography of individual tendencies and experiences, rather than described 
as a bundle of traits. By paying lieed to the development of faulty as well 
as healthy habits of response, the psychiatrist can often see the march of 
events that led up to the patient’s illness, and escape too artificial a sundering 
of inherent tendencies from the external Ixappcnings by which these tendencies 
have been evoked and given shape and substance. 

Extrinsic. — The illness sometimes breaks out after childbirth or an acute 
infection. None o^the efforts made to inculpate some specific infection have 
succeeded, nor does intoxication in general seem to play any considerable 
part in the causation of schizophrenia. The same is true of cerebral trauma. 
There are, however, many instances of a chronic schizophrenia supervening 
on an ij^toxication, and of schizophrenic symptoms, especially of the catatonic 
sort, appearing in the course of an organic disorder, such as G.P.I. or 
encephalitis Icthaxgica. In these, the same structural and functional systenis 
must be supposed to have suflered impairment as in the “ endogenous ” 
forms of schizophrenia, and it has been particularly urged that in the chronic 
paranoid conditions that may follow an acute alcoholic psychosis, it is really 
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a matter of scliizophrema that happens to be associated with alcoholism, if 
not partly activated or released by it. It is further to be remembered that 
at least one intoxication, namely, with mescalin, produces a mental dis- 
turbance that is in some respects similar to schizophrenia, and that any 
chronic hallucinosis comes in time to look very like a long-established 
schizophrenia, becafuse the possibilities for abnormality of any human mind 
are few, the deprivation symptoms almost uniform, and our methods of 
clinical examination imperfect. Endocrine disorders, especially of the 
gonada^ have been held responsible, but satisfactory evidence is lacking, 
except in a few cases which can scarcely be representative. 

Recent mental stress may sometimes be the starting-point of an attack, 
but ill a considerable proportion of these cases the reported overwork, dis- 
appointment in love, or other painful experience, is found to have been a 
product of the already existing illness, or the last of a long series of dis- 
turbing events. No recent experience is ever sufficient to account for the 
illness without regard to intrinsic causes. Nor is any remote exjierience 
either. No matter how searehingly the patient’s life be resurrected and 
analysed, it is scarcely ever possible to discover that anything happened 
to him which would have led to his adopting a schizophrenic way of shunning 
daily life unless he had been somehow disposed to it from the beginning ; 
although, of course, much may have happened to him that has strengthened 
and fostered the disposition. 

Among contributory factors, age and sex are noteworthy. An onset 
after the age of 40 is uncommon. In three-quarters of the cases that later 
exhibit the characteristic chronic syndrome, the illness begins between 
15 and 25. The condition may become overt in children before puberty. 
Men are more often affected than women — iin the proportion of 113 to 100, 
accordmg to the largest available statistic , the matter is dubiouB, bowevei, 
beca^iise of the different standards of diagnosis used. 

Pathology. — Physical. — Histological changes in the brain are not 
characteristic ; it is doubtful if they are even frequent, A cellular loss in 
the third and fifth layers of the cortex, with lipoid accumulation, has been 
found, but it occurs in many other conditions. Many claims about cerebral 
pathology, and the chemical and physiological changes in schizophrenia have' 
now been discredited, so that all findings^ in this difficult field have come 
tO' be matters of suspicion. Variations in the same individual may be wide. 
Recent investigations have purported to show : — disturbance at the acid- 
base equilibrium' towards the acid side, with a diminished exeitability of 
the respiratory centre to carbon dioxide ; lowered rate of oxygen consump- 
tion ; polyuria ; diminished gastro-intestinal motility ; poor response to 
epinephrin ; abnosmal heat-regulation ; decrease or sluggishness of total 
blood-volume. r and slowing of the arm-to -carotid circulation time. These 
findings have not so far been controverted ; they represent disorders o# 
metabolism' and regulation which may be partly a concomitant of the char- 
acteiistic mental disorder, and partly an effect of it, i.e. they may be essential 
physical disturbanceB in the illness, or may be* secondary to the abnormal, 
often inert- life the patients havo led since they became ill. There is no gi ound 
for supposing them causal. 

^ome iiKfierenceB have^ been drawn from the sknilarity of catatonia to the 
extrapyraimdal syndrome that can be produced in animals by bulbo- 



1866 


PSYCHOLOGICAL MEDICINE 


capnine ; the argument from analogy cannot be pushed furth( 3 r than to 
say that certain functional systems are available in the brain, which are 
sometimes involved in schizophrenia, as they also may be in poisoning or 
in encephalitis lethargica, G.P.I. and other diseases. 

Very significant are the well-attested metabolic findings in the rather rare 
cases of cyclical catatonia. In these the nitrogen balance varies periodical!^ ; 
with alternating phases of retention and over-excretion, corresponding to me 
mental change from excitement to stupor or vice versa. By means of thyroxin 
a thorough emptying of the patient’s nitrogen store can be brought about am 
subsequent nitrogen retention prevented, thus leading to clinical improve- 
ment. The correlation between metabolic happenings and clinical condition 
in these patients is now established. \ 

Psychological. — The large and inconclusive literature on the psycho- 
pathology of schizophrenia is of five main kinds, namely : 

(1) Minute description of the phenomena observed, and abstraction from 

them of general principles of disordered function. 

(2) Experimental study, chiefly quantitative (e.g. psycho-galvanic). 

(3) Studies of artificial hallucinatory psychoses (e.g. mcscalin intoxica- 

tion) and parallel experiences. 

(4) Comparative study of animals, children, poets, primitive people, etc. 

(5) Intuitive or speculative interpretation. 

It will be obvious that these methods overlap and that they differ widely 
in acceptability and usefulness. The findings of almost all can sound 
plausible, when stated in general terms ; discrepant or abstruse, when 
stated in detail. Their exposition touches on the most intricate problems of 
normal and morbid psychology, and therefore is highly technical and un- 
suitable here. A working hypothesis for clinical purposes is that in schizo- 
phrenia there are inherent faulty habits of reaction, whose severity and 
persistence depends largely on education and other external circumstances. 
These faulty reactions are characterised by a deficiency in the function of 
synthesis, so that there is an iuco-ordination, “ intrapsychic ataxia,” as it 
were, a splitting up of the mental hfc, which justifies the name “ Schizo- 
phrenia.” Thereby the whole psychic life of the patient, cognitive, emo- 
tional, and conative, is changed in a way that is alien to normal under- 
standing. We can observe the change but cannot enter into it or describe 
it adequately in terras of our own experience, as we mostly can depression, 
manic excitement, hysteria, or obsessions. It shows itself also as a turning 
away from the contacts and reahties of daily life, a preference for what the 
mind can supply from its own stores, however morbidly, rather than for the 
current experience that the outer world affords. 

Symptoms. — S(;hizophrenia may be regarded for chnical purposes as a 
form of maladaptation in which there are certain characteristic defects of 
inner harmony and consistency in behaviour, thought, and emotion. These 
are rarely seen in childhood, but from puberty onwards they may appear in 
varied combinations (often in persons who for years have been introspective 
and unsociable). There is discrepancy between mood and utterance, dis- 
turbance of conduct (briefly summed up as catatonic or hebephrenic), self- 
absorption and incapacity for sustained thinking along normal lines. A 
guarded or artificial demeanour may conceal these essential features, whereas 
they may be conspicuous in a florid or deteriorated ” case. Hallucinations 
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and delusions may fill out the picture ; affective or other morbid types of 
reaction may complicate it. 

The onset is not always abrupt. There is often a long history of pre- 
liminary symptoms in which it is arbitrary to decide where personality has 
merged into illness. Complaints of headache, weakness, anxiety attacks, 
loss of appetite, and dysraenorrhoea may have accompanied slight oddities of 
behaviour, such as rudeness or apparent absence of mind and indecision. 
The patient may have felt an alarming change in himself, in his capacity to 
think and feel normally, and been notably depressed and anxious. Ideas of 
persecution or of exaltation may occasionally escape him, or he may have 
become stilted in his talk and shown other affectations and mannerisms. The 
more gradual the onset — and in many cases it has spread over many years — 
the more unlikely is it that it will have been recognised as morbid. 

The commonest or basic symptoms are : (1) Disorder of thinking. 

(2) Emotional incongruity. (3) Hallucinations. (4.) Disturbed impulses 
or conduct. From these can be derived most of the other symptoms, such 
as delusions, feelings of influence, autism, catatonic phenomena, anomabes of 
speech, negativism, and the rest. 

The disorder of thinking is a characteristic and central feature. The 
patient cannot command the whole range of an act of consecutive thought ; 
he misses the point, fastens on details and brings in irrelevant associations 
which are correct in themselves, but which divert him from the main end of 
his original process of thought ; consequently his thinking is incoherent, 
rambling and jumbled. He brings together the most far-fetched topics, so 
that the connections are sometimes so superficial as to be empty of meaning, 
and at another time profoundly influenced by symbolism and highly in- 
dividual values. The usual logical sequences are ignored : cause and effect 
are interchanged ; temporal, spatial, verbal, and accidental relationships are 
unduly turned from abstract to concrete, treated as grounds of identity, 
played with or flouted. Things linked only by analogy and chance associa- 
tion are taken to be the same. The condensation of several conceptions in 
one, or transference of a set of attributes to some inappropriate object, 
may become a matter of course, so that only the closest knowledge of the 
patient and his surroundings will enable the psychiatrist to follow his mean- 
ing. It is not necessary, however, that such extreme incoherence be evident 
in the patient’s talk ; he may not show any at all when speaking, or may 
suddenly obtrude a startling lapse from normal ways of thought which he 
then ignores, justifies or explains away. Inconsistent thoughts can be 
present together in a way impossible for normal people ; and the same 
object or notion can appear to him in several interchangeable guises, each of 
which would normally exclude the others. The patient himself is often 
aware of his disordered thinking, and may describe it ; he feels his thoughts 
are suddenly taken out of his mind, other thoughts, foreign to him, are put 
into his head, his mind is not his own, his thinking is suddenly interrupted, 
some external power controls it. 

The thought-disorder is illustrated by the following charaotel:istic re- 
marks of patients : ‘‘ There were bats and bees coming through the window ; 
of course that was because my brother-in-law kept teasing me. He said I 
had bees in my bonnet.” “ If I should return during my absence, keep me 
here until I come back.” “ I have a lot of forced thoughts. My thoughts 
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are all drawn-out words, they ought to be pin-pricks. There is an unnatural 
stoppage in my thoughts, too. ... I have heard voices say ‘ He is conscious 
of his life.’ . . . To get my feeling back to normal I feel like changing motor- 
cars into battleships, to be superior to them,” 

This disorder may only be demonstrable when the patient gets on the 
topic of his delusions ; in other matters he may seem quite sensible. It is 
not essentially different from what normal people experience during states if 
altered consciousmess, e.g. in dreams, or when falling asleep ; the schiz^ 
phrenic, however, has it with clear consciousness, so that a listener often 
feels that the patient is making fun of him in giving such transparently! 
absurd answers with an air of kjiowing exactly what he is about. Some! 
chronic well-preserved schizophrenics make their living as comedians, the \ 
audience much enjoying the allusive, half-comprehended nonsense, with its 
background of innuendo and symbolism. Autism, i.e. immersion in his own 
fantasies and preoccupations, may account for much of the oddity and 
detachment the patient shows ; it accounts also in part for his “ negativism,” 
in that he resents any stimulus that interferes with his day-dreams. 

Delusions arise mainly out of the thought-disorder. They arc often 
bizarre ; they may occur to the patient with a suddenness of conviction that 
puts them beyond all argument ; and they are egocentric in that they 
commonly bring indifferent happenings or people into a special relationship 
with the patient — e.g. he suddenly knows that when his cousin yesterday 
said he had been reading about Napoleon’s divorce of Josephine, it was a 
subtle way of telling the patient that his wife was committing adultery with 
this cousin, whose name is Joseph. The delusional ideas may not be firm 
conviction, but fleeting notions, readily given up, and based upon some 
casual instance of the thought-disorder ; sometimes they are schizophrenic 
ways of saying something commonplace — e.g, the patient declares his wife 
has poisoned him, but when he is further questioned says airily that he means 
she gives him ill-cooked food which is bad for his digestion. 

Fixed delusions are, however, common, and are usually of a paranoid 
complexion ; they may develop out of more or less ephemeral ideas of refer- 
ence. They are often intermixed with hallucinations. The patient gets into 
a state of mind in which he feels there is meaning in everything, something 
is going on behind the scenes, he is perplexed by all this, and mystified, it 
has to do with him in some uncanny way. Presently, he begins to “ see 
through it all,” sometimes he gives it some religious or cosmic significance, 
especially if he has much anxiety as well — the Last Judgment is at hand, 
he is to be responsible for the regeneration of the whole world. The delusions 
are not always enacted on so grand a stage ; there may be homely fancies 
about neighbours wlw> whisper and sneer, or about some vulgar bogy like 
the Jesuits or the Jews or the C.I.D. Often, the patient complains that 
people work on his mind, hypnotise him, influence him for his own good, 
set about to drive him mad or ruin him. Delusions of grandeur may be 
linked up with these paranoid ones {e.g. he is being persecuted because be 
is the Messiah), and may be likewise pedestrian or lofty, according to the 
patient’s previous education and interests, the severity of his disorder, the 
copiousness of his fancy, and the amount of normal mental function still in 
evidence. Here, as elsewhere in psychiatry, the symptoms are a mixed 
outcome of impaired or perverted function on the one hand, and of normal 
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function on the other, the latter either reacting to and modifying the dis- 
order, or obtaining freer play through it. If, for example, a patient feels 
his thoughts being controlled by some external influence, and he has queer 
tinglings in his body, his conviction that he is being hypnotised, and that 
some one is playing an electrical instrument on to him, must be regarded 
as a normal attempt to find the cause of an almost inexplicable happening. 
The delusions are sometimes about past events, which are falsified retro- 
spectively, G,g. the patient relates details of his having been a changeling or 
a predestined hero. Delusions about bodily transformation or disease are 
frequent, and may be complicated and bizarre. 

Patients often do not act in accordance with their delusional beliefs, 
lispccially when these are fleeting or chronic ; they may, for example, be 
friendly towards a nurse whom they believe to be persecuting them cruelly. 
But this is, on the whole, unusual in the early or acute stages of tlie illness : 
a patient will then act on his beliefs violently or in terror ; he may go to 
the police or be driven to suicide. 

Constantly the matter of a patient’s delusions will be found to be intimately 
dependent oji his experiences, his emotional attachments and Sufferings, hia 
struggles and frustratiouvs ; it is impossible, however, by any such analysic 
and derivation of his delusions to account for the fact of their occurrence, 
i.e, for the patient’s choice of this way of dealing with the experiences in 
question. The same is true of the general thought-disorder : e.g. interruption 
or “ blocking ” of the train of thought may take place only when some 
emotionally weighted topic, some complex, is touched on. This accounts 
for the place where “ blocking ” occurs, but not for the “ blocking ” itself ; 
that, like the other fundamental disturbances of function in schizophrenia, 
eludes a wholly psychological explanation. 

Intellectual defect does not occur. There is usually no clouding of con- 
sciousness. Intellectual lazitiess or evasion is often conspicuous ; the 
patient may repeat questions in a musing way, or profess ignorance. Orienta- 
tion and memory are not, as a rule, diflusely impaired, though hallucinations, 
delusions, and lack of interest may interfere with them, and consciousness 
may be disturbed in stupor or excitement. Many a patient who has long 
borne the appearance of gross dementia will suddenly show that his intelligence 
is still a sharp instrument : drugs, e.g. sodium amytal or insulin, and inter- 
current disease or shock can thus dramatically reveal how little ground there 
is for calling this illness a dementia. Schizophrenics often do the unexpected. 
Amnesias, and deliria, when they occur in schizophrenia, may be hysterical ; 
obsessional and hysterical symptoms, like anxiety and depression, are com- 
patible with schizophrenia, and are often an intimate component of the 
illness. 

The speech and writing of the schizophrenic betray the extent of his 
thought-diBorder. Stififness, pedantry, fantastic euphuisms, words of his 
own coining, queer symbols and grammar, stereotyped repetition, and 
infantile twists like speaking of himself always in the third person may be 
conspicuous features of the patient’s use of language. There may, of course, 
on the other hand, be little or nothing outwardly amiss in his conversation 
and writings. In florid or chronic cases the patient may talk in an unnatural 
voice, or without any modulation. Writing may be set forth as though it 
were painting, and the converse : in subject and matter the patient’s insanity 
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may be patent, but his treatment of his matter, however odd, is seldom odder 
than some forms of modern art, and it cannot, therefore, be called typical of 
the illness. These anomalies of symbolical representation are as open to 
psychological explanation as are the delusions mentioned above ; the 
neologisms, for example, can be analysed up to a point ; and these phenomena 
have enriched our knowledge of the psychopathology of schizophrenia. 

The emotional incG'n^rhity is the chief, but not the only, sign of disturbed 
affect. Often the patient himself notices in the beginning of his illness that 
he is less moved by habitual affection, or even feels hatred towards a parint 
he has loved. The strongest and rarest of human passions are not infrequent 
in this illness : ecstasy, mystic communion, despair, horror, agony of deal!h, 
limitless abandon, apotheosis, salvation, are approximate names for these 
exceptional states that are probably indescribable in the current language 
of normal people. Apart from these, and much the commonest of the 
affective changes, is apparent emotional shallowness : the patient receives 
moving news without any sign of being touched by it, or his response is 
perfunctory ; he smiles or looks bored when talking of a recent tragedy in 
his own family. This shallowness and incongruity of affect is, however, 
not to be taken at face value. What the patient says, and what he means 
with his words, may be very different ; so may what we say be 'wry different 
from the meaning the patient attaches to it. It is unsafe to assume that 
the patient’s words have reference to what is mainly going on in his mind 
at the moment, or that his outward expression is a trustworthy index of 
his emotional state. Violent emotional outbursts — of anxiety, rage, love, 
misery — can certainly occur in a patient who has lately seemed empty of 
all affect. The schizophrenic patient is undoubtedly different from normal 
people in his emotions, but not in so negative a way as his seeming apathy 
and lack of affective rapport would suggest. His attitude towards the 
same person may change quickly, in accordance with conflicting or opposite 
tendencies in himself ; this ambivalence is often understandable in the light 
of his earlier history. Sometimes the illness leads to a blunting of ordinary 
reserve, a lack of reticence, or a levelling down of the gravest matters, so 
that frivolous or cynical indifference and imperturbability are signs of the 
patient’s morbid condition. 

Hallucinations are not so frequent as superficial examination of patients 
might suggest ; many of the patient’s assertions about queer sights and 
sounds are not the expression of vivid perceptions but of passing fantasies, 
imagined more plastically than is normal ; this is particularly true of many 
of the so-called visual hallucinations, or of cases where the unreal perceptions 
occur in several senses together. Hallucinations are nevertheless extremely 
common and persistent in schizophrenia : auditory ones occur most often, 
diffuse somatic ones not infrequently, those of smell, taste and sight more rarely. 

The “ voices ” are sometimes so closely linked with the thought-disorder 
that it is difficult to tell whether the patient is relating what he has heard 
or what he has thought. He may show the intermediate stages between the 
two, declaring that people repeat his thoughts or that everything that passes 
through his mind is spoken aloud inside his head ; his actions are described 
publicly, he cannot go to the lavatory without shameless comments. What 
the voices say may be abuse or encouragement, trivial repetition or threats 
and commands ; this content can usually be accounted for by the psychiatrist, 
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when he knows the patient and his history well. The voices may come from 
strange places, e.g from inside the patient's own chest or abdomen, and are 
then often accompanied by curious somatic hallucinations, indicative of 
morbid attitudes, both physiogenic and psychogenic, towards parts of the 
body. The latter often occur independently. Queer sexual feelings, or 
distortions and impossible growth of various organs, may be reported. They 
arc usually bound up, as any schizophrenic symptom is likely to be, with 
delusional and emotional components, which are partly derived from the 
patient’s experiences and psychological development. The visual dis- 
turbance, like the gustatory, is more often illusioiial than hallucinatory, e.g. 
people’s faces look fiendish or artificial or transfigured. 

The actions and hearing of the patient are often characteristic. Abrupt- 
ness or lack of grace in movement may be seen early ; it can be indistinguish- 
able from the fidgety self-conscious hobbledehoy stage of adolescence. The 
patient may pull faces at himself in the mirror, or may be unaware of his 
grimaces. Asymmetrical movements of expression, twitchings, mannerisms, 
queer rituals and tic-like gestures are to be met with. The meaning of the 
patient’s movements can usually be worked out, but after they have been 
present for long their sharpness is rubbed off, as it were, and the empty 
stereotyped movement at last gives little clue to what was once a significant 
emblem of experience and feeling. The movements often seem to become 
automatic, like the “ verbigeration ” of empty phrases in the patient’s 
speech. Negativism, talking and acting beside the point, and bizarre 
escapades may be seen at any stage of the illness. 

There may be a suspension of movement, or the reverse : akinesia or 
hyperkinesis. Both may occur in the same patient, who may lie for weeks 
or months in a catatonic stupor, from which he suddenly emerges into swift 
action. He may carry out some impulsive action and then promptly return 
to bed and stupor ; or he may become wildly excited and imperil his life 
by his blind and raving activity. During catatonic stupor, patients may 
adopt strange postures, e.g. holding their head off the pillow all day, pursing 
their lips. They may be indifferent to cleanliness about fa3ces and urine, 
or actively dirty in this regard. Waxy flexibility is rare, but many patients 
are automatically obedient so that they keep up an imposed posture. 

The variety of schizophrenic anomalies of conduct is too great to be 
described here. They must not be assessed absolutely, but always in relation 
to the setting in which they occur. Then they have meaning in the individual 
case, and are not merely so many examples of “ ambivalence,” or “ mutism,” 
or “ negativism.” It is, however, true in this matter also that understanding 
the content of an anomaly does not make its occurrence likewise under- 
standable. Much of the schizophrenic’s conduct is so close to certain disorders 
of movement in organic disease of the central nervous system, that somatic 
mechanisms may be assumed to have suffered damage in this condition. 
There are three main things to be done with any schizophrenic symptom : 
(1) to search out its psychological origins, and its meaning for the patient 
in his present situation ; (2) to link it up with the other functional disorders 
that he shows ; and (3) to consider its background of physical structure 
and function. It is not always practicable to attempt all three, nor is it 
as yet possible to do them w^ell, but none can be ignored without detriment 
to a full analysis. 
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Often' the most signilicant yet intuDgiblo effect of the iHness is upon the 
patient’s 'personality^. After florid symptoms have died away, or when there 
are na definite symptoms at all, a change in the patient’s ways is remarked! 
by his intimates. Not only is he outwardly diflcrent — more pecuMar,’'’' 
less understandable and predictable, rather shut-in upon himself, remote, 
with queer values and impulses — but in many cases he is also aware of this 
change, and may complain of an inner perversion of himself, a loss of that 
unity which we take for granted when we say “I,” or “ me.” Insightuu 
schizophrenia, in this respect and more generally too, may be penetrating 
and just, as many self-descriptions attest. There may also be varying degreVs 
of impairment up to gross lack of insight. 

None of the hoMy symptoms are characteristic of this illness, though many 
occur. Besides the somatic compbamts and preoccupations already mentioned, 
patients, especially if young, show vegetative anomalies. Thus, vasomotor 
disturbance may take the form of eold bluish extremities, exanthems or 
oedema. Seborrhoea is common. Abnormal growth of hair occasionally 
occurs m women. Loss of weight in the acute stages, and fatness in the 
chronic condition, interruption or irregularity of menstruation, and fluctua- 
tions of temperature may also be observed, especially in catatonic cases ; of 
the schizophrenic states, stupor is the richest in demonstrable bodily changes. 
Fleeting neurological signs, e.g. pupillary anomalies, may be found. In 
states of acute excitement attacks of unconficiousness may occur, but 
epileptic seizures are very rare. 

Varieties. — There are three main forms — catatonic (with acute out- 
bursts) ; hebephrenic and simple (early onset, chronic course) ; paranoid 
(fairly late onset, delusional). They are not excliisive categories, and it is 
usually profitless to try and apportion a doubtful case to one or the* other. 
They do not correlate closely enough with outcome to be of much use clinically. 

In hebephrenia, the least common variety, delusions and haflucinations 
are inconsiderable, but abnormal conduct is to the fore : the patient may be 
silly and mischievous^ abruptly eccentric or inert and without initiative. 
The illness may progress without acute episodes (dementia simplex), or be 
interrupted by phases of excitement or obvious insanity, which subside, 
leaving the patient worse than before. In catatonia^ the most favourable 
variety, the symptoms are plain even to the layman : akinetic or hyper- 
kinetic states may appear and subside quickly, sometimes for good or for 
several years. There are usually, also, characteristic disorders of thought 
and emotion, which may clear uj) when the stupor or the excitement does. 
In the paranoid form, generally rather late and insidious in its development, 
but less damaging to the personality than the hebephrenic, partial systematisa- 
tion of the delusions is common in the earlier stages,, but may be later swallowed 
up in the general thought disorder and deterioration (dementia paranoides). 
The more bizarre the delusions, the more likely is affective emptiness to replace 
gradually the initial resentment and distress, but sometimes the patient 

f asses into a chronic paranoid state, obiously sehizophxenic to the psycluatrist, 
ut compatible with ordinary life outside an hospital. Hallucinations and 
tuxnriant delusions may, however, be conspicuous in tbe paranoid form 
(paraphrenia and dementia phantastica)*. 

Diagnosis. — The chronic and advanced cases — “ typical dbmentia 
prsBcox — that abound in mental hospitals, are easy to diagnose , but 
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early or incoDspieuous cases often extremely difficult. The chief positive 
points to look lor are : characteristic thought-disorder, a qualitative change 
of affect, and other evidence of “ intrapsychic ataxia,” as well as feelings of 
being undler' external influence. Catatonie aymptoine are of limited diagnostic 
value, because of their frequency in organic and symptomatic psychoses. 
More important than any single feature is the impression of the case as a 
whole, the development away from normal interest and response to the real 
world, and the establishment, instead, of “ autistic ” self-satisfactions so that 
the patient's personality is twisted awry, as it were, and withdrawn from 
easy contacts. 

From organic syndromes — syphilis of the central nervous system, alcoholic 
psychoses, disease of the cerebral vessels, encephalitis lethargica, etc. — the 
dilFerentiation turns on the physical findings, more than on the mental state : 
a schizophrenic syndrome may appear in an organic condition, because 
the brain, as Kraepelin said, is like an organ whose stops give out the same 
sound, whoever worlcs them. Often it is not a matter of deciding whether 
the syndrome is organic or schizophrenic, but whether, being schizophrenic, 
it has a discoverable somatic basis or not. Alcoholic delusional states are 
an instance of the complicated relationship that may be found (see p. 1838). 
If, after consciousness has become clear again, the other phenomena of toxic 
confusional psychosis persist, then schizophrenia is the more pro'bable 
diagnosis. 

Diagnosis of schizophrenia from an affective B 3 rQdromc is difficult, because 
both are often combined in the same patient. Some of the significant points 
have already been referred to (see p. 1859'). Catatonic excitement differs 
from mania in that the speech and acts of the latter are intelligible as express- 
ing a general affect and^ are conformable to the situation in some measure ; 
the onset and cessation are not so abrupt as in catatonic excitement and 
there are usually characteristic features which make the distinction easy. 
Melancholia becomes suspect when dchxsions are repeated without the 
appropriate affect, and there is a readiness to project responsibility for the 
illness, to complain of external influence. The inertia of the depressive is 
not so complete as that of catatonic stupor, nor so likely to be abruptly 
broken through. States of seTere agitation are not alwa/ys easy to dastinguish 
from^schizophrenic excitement, but a more frequent problem is that of deciding 
whether some bodily fear or conviction of disease is schizophrenic or not. 
Whether in regard to a preoccupation or a delusion, the chief point to consider 
is the appropriateness of the affect to the alleged hypochondriacal notion ; 
the more bizarre the bodily change described, the more likely to be schizoi- 
phxenic. Depersonalisation is sometimes at the bottom of these somatic 
complaints ; what rs significant is not the depersonaHsation, but the way it is 
elaborated and regarded by the patient. 

Hysteria can offer great difficulties, largely because hysterical' meehaniams 
are so often operative in schizophrenia. Rain motor or scnsoiy disturbances 
commonly give less trouble than hysterical dissociation, stupor, and pseudb- 
dementia. The previous history, the refationship' of the outburst to a particu- 
lar' set ©f happenings, the behaviour in the intervals,, the demands upon the 
attention or response of bystanders must be taken into account. The mistakes 
and oddities' of the hysterical' pseudoHi'eineBLb may be theatrical', in accordance 
with hw ignorant notion of what insanity is like ; the deliriously dissociated 
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hysteric does not identify correctly the people around him, as the schizo- 
phrenic usually does, even when in a dream-like state ; the hysteric who is 
acting some imagined scene does so without discrepancies or gross interpola- 
tions, whereas the schizophrenic is seldom so consecutive and persistent. 
The degree to which the patient is being influenced by his immediate surround- 
ings is, however, the chief guide, apart from definite schizophrenic 
features. 

Obsessional states olfer difficulty when the patient is in doubt as to whether 
his alien thought or impulse comes from within his own mind or is imposed 
upon him. If he shows indifference as to the occurrence and content W 
the compulsive ideas, it is suggestive of schizophrenia ; but careful examinaticju 
of the development of the symptom, and the patient’s attitude towards i^;, 
permits a clear diagnosis in most cases. Complicated rituals, odd obsessions 
and chronicity make an obsessional illness look very like schizophrenia ; 
as does intoxication of an obsessional patient by bromides. Obsessions 
may develop into schizophrenic symptoms (see p. 1888). 

Prognosis. — Schizophrenia is always a serious condition. Though some 
recover, the tendency of this morbid change is to do permanent damage to 
psychic life. In the individual case, however, pessimism is not justified. 
It is certainly never possible in the early stages of the illness to be certain 
that recovery is out of the question. 

Heredity is a poor guide to the prognosis, except in the rare casps in which 
an identical twin of the patient has for some years had a schizophrenic illness, 
or in which one parent is schizophrenic, and the other has schizophrenic 
relatives ; even then it is difficult to prognosticate with assurance regarding 
the present attack. If one parent has had an affective illness the prospects of 
riicovery are brighter, but this can better be assessed from the patient’s own 
bodily and mental constitution. If he is of pyknic build, the outlook is much 
better. Similarly, the patient who has for years tended more and more to 
withdraw from his surroundings, to be careless of social requirements, to lie 
late and live alone, given up to day-dreaming and eccentricity — such a one 
should he become overtly schizophrenic, has a poorer chance of doing well 
than the active, suspicious and impulsive man, or the self-conscious, intro- 
spective worrier who similarly falls ill. A narrow and rigid previous person- 
ality makes deterioration more likely than if there had been wide interests 
and possibilities of adaptation. 

The more abrupt and stormy the onset, the better the outlook. This is 
one of the most reliable guides. When the onset has followed upon a recent 
painful experience, and the content of the patient’s talk and his behaviour 
refer to tliis, or when a physical damage appears to have provoked the 
symptoms (e.g. influenza or head-injury), the outlook is rather better than 
when the provoking factors are obscure ; but this is by no means always the 
case. If the attack occurs during puberty or adolescence, prognosis must be 
cautious, because of the difficulty of distinguishing between the transient 
upsets of this period of adjustment, and the progressive schizophrenia that 
may then show itself plainly. The earlier history is of great help. 

The nature of the symptoms is not a safe guide. Very severe departures 
from normality may clear up, yet an outwardly mild condition be of grave 
ometi. Symptoms such as stereotypies of movement and speech, which 
indicate that the illness has been going on a long time, and that there is a 
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general narrowing and fixity, are grave ; as are also hebephrenia, and a long- 
drawn-out stupor, with negativism, impulsive violence and vasomotor 
changes. The more manic or depressive features, the better. Previous 
attacks, with an interval of normality between them, are prognostically 
favourable. If the patient first falls ill after 30, he will scarcely go downhill 
in the tragic way young people sometimes do. He may develop fixed 
delusions, which are often rigid and encapsulated, so to speak, and therefore 
he may be able to return to ordinary life, with reservations ; or it may be 
that his morbid beliefs absorb ail his mental powers, and compel institutional 
life. The more the psychiatrist can discover healthy modes of response in 
the illness itself, as well as in the previous personality, the happier the out- 
look. Many patients, after an attack, do not rctarn to work, but have 
narrower interests, and less spontaneity than before ; they are more easily 
tired, and may be hypochondriac, or show other symptoms thought to be 
“ neurotic.^’ Such patients have sometimes made a poorer recovery than 
others who return to work and can meet most social demands, though careful 
inquiry reveals definitely schizophrenic sequelae in their thinking and 
emotions. 

The simplest rule is that an abrupt onset of the illness, an adequate 
cause for its occurrence, and a well-adapted non-schizoid personality are the 
criteria of good prognosis. Sensible early treatment may avert disaster. 

Treatment. — PnoPHYLACTic. — This, whether eugenic or individual, is 
limited and uncertain. Even if effective, it can reach only a minority at 
present, and its effectiveness is a matter of faith. Probably child guidance 
and other measures of mental hygiene do good in averting potential schizo- 
phrenia, but no one can be sure of this. Such treatment aims at diverting 
the child into social activities and keeping him out of situations in which he 
will be mortified or otherwise troubled emotionally. However wordily or 
abstrusely the prophylactic treatment be described, it is essentially a matter of 
trying to make an unusual child into an average one, or making his surround- 
ings unusual to suit him. 

Treatment op the Actual Illness. — There is no one treatment of the 
disorder that has manifest superiority over any other. Painstaking attempts 
at readjustment of the patient’s outlook and behaviour by means of psycho- 
therapy (not psychoanalysis), occupation, games, etc., are the most sys- 
tematic and rational way of making a permanent change for the better. The 
co-operation of the patient is here necessary, and also the help of a social 
worker desirable, who may do much to modify and arrange the patient’s 
circumstances in the interests of his mental health, e,g. getting him suitable 
occupation, and schooling his relatives in a sensible attitude towards him. 
Such treatment is not practicable for those acutely ill, but for the mild, the 
convalescent, or the imperfectly recovered case it is of great value. By 
means of it many patients can be discharged from hospital before they have 
settled into apathy, or become unresponsive to the claims of the external 
world ; it is better not to keep a scliizophrenic patient in hospital waiting 
for complete recovery, but to get him back into ordinary life as soon as 
possible, provided conditions there are not too adverse for him, or he too 
abnormal to cope with them. 

Treatment in a psychiatric clinic or mental hospital is usually necessary 
at some stage of the disorder, and must be decided chiefly by the severity 
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and social risks at the time. For the large number who become permanently 
in need of institutional care, much of the deterioration formerly customary 
may be averted by the energetic rise of occupational therapy and recreation 
which make the patient’s life less sterile. 

There are few conceivable ways of altering a human bdng that have 
not been tried in tins illness. Many of them have been those believed to be 
efficacious in other illnesses ; some have been intended to shock the patielit 
somehow. Of the former may be mentioned endocrine preparations ((n 
large doses), transplantation of gonads, removal of supposed septic foid, 
induction of fever by malaria, etc., injection of human serum, rnaugane^ 
salts, production of aseptic meningitis and continuous narcosis. Of thfe 
latter, i.e. sliook-methods, many of the procedures of a bygone time are 
exainples; the whirling chair, precipitation from a height, immersion in 
ice-cold water, and so forth. The most recent methods which entail a pro- 
found and alarming disturbance arc those which use insulin or a oonvulsant 
(see p. 1819). Though the direct emotional effects of such treatment arc not 
negligible, metabolic changes are no doubt chiefly responsible for the clinical 
effects seen. Insulin has more value then the convulsaiit method. It should 
be employed only in hospitals fully equipped and staffed for the purpose. 
The treatment is most effective in cases which would have a good prognosis 
for the attack if treated by other methods. It is not a panacea for schizo- 
phrenia, but may shorten an attack in suitably chosen cases. 

The details of treatment, whether in hospital or at home, must be in- 
dividual ; even in such matters as the allaying of excitenieut no uniform 
procedure, e.g. continuous baths, or narcosis, can be a routine measure. 
When excitement is extreme, disturl)ances in water metabolism and loss of 
salts may be combated by giving 5 per cent, saline intravenously, 300 c*c. 
every other day, alternating with forced fluids. During stupor, general 
measures for ensuring adequate food (in some cases feeding by tube), cleanli- 
ness and evacuation of urine and faeces must always receive attention. It 
has been found that various chemical agents, such as carbon dioxide inhaled 
in a 30 per cent, mixture with oxygen, and sodium ainytai, will temporarily 
interrupt a catatonic stupor ; this finding accords with the chemical metabolic 
changes reported in the condition, but its therapeutic value is slight. 


PAEANOIA AND ALLIED STATES 

The words “ paranoia ” and “ paranoid ” are used loosely by many. 
Kraepclin gave paranoia its modern meaning, describing it as the endo- 
genous, insidious development of a permanent and unshakable delusional 
system, witli complete preservation of clarity and order in thought, will and 
action. If the illne.^s cleared nj), if it showed symptoms of an organic, 
affective or schizophrenic syndrome, or if it was provoked by external happen- 
ings, it could not be paranoia. Thus delimited, the condition is exception- 
ally rare ; so rare, indeed, that there is no use in having such a category. 
Moreover, cases that Kraepelin himself called paranoia have since become 
obviously scbizophrejiic. There is now no profit in thinking of paranoia, or 
paranoid states either, as syndromes in their own right, so to apeak> and 
of the same order as schizophrenia or affective disorders. They are on the 
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same subsidiary level as stupor, hypocbondriasis, anxiety and depersonalisa- 
tion. When met with, they must be distributed according to the accompany- 
ing symptoms and the general trend of the illness ; and their prognosis 
and treatment must bo assessed accordingly. 

Besides the paranoid beliefs and attitude referred to in previous sections, 
there are a number of instances of this unhealthy relationship between the 
patient and his surroundings, which are mild in their outward form, easily 
understandable in the light of the patient’s history, and fairly responsive to 
treatment. Sensitive and shy people are often troubled by doubts and 
shame as to their physical or moral worth ; and, by projection, attribute to 
others the dislike or contempt they do not acknowledge in themselves. This 
occurs in youths who masturbate, and suppose others to remark it, and in 
old maids who believe men to be pursuing them ; but there are many varieties 
of shame and desire, besides the sexual, which lead to such ideas of reference 
or persecution. The development of paranoid reactions of this sort is usually 
plain. So is that of the querulous, resentful type of reaction, e.g. in the man 
who believes himself done out of his rights and who becomes a persistemt 
litigant or writer of memorials. Before judgmg such a man psychopathic, 
the extent of the injustice he has suilered must be compared with the degree 
of his resentment and hia relevant conduct. Commonly the injustice is 
found to be fanciful or trifling, and the man’s sense of grievance immoderate, 
so that he comes to believe there is a veritable conspiracy to wrong him, and 
devotes most of his time to useless appeals or threats. He may persuade hia 
wife or hia children of the justice of his complaints, inducing delusions in 
them, i.e. folie a deux, etc. Many such patients, however, never become 
deluded : they are contentious about their wrongs, and waste years, perhaps, 
in proclaiming them or seeking redress, but they arc well aware how other 
people regard them, and what has actually happened. Many claimants of 
compensation, “ grousers,” “ old soldiers ” and unstable adherents of more 
or less cranky movements, are to be placed here. There is no sharp dividing- 
line between these psychopathic people, and the more or less normal, often 
socially precious, leaven who detest injustice and arc willing to do much to 
defeat it. Some deaf people become paranoid, misinterpreting what they 
cannot hear plainly, and construing it into a jeer or an insult. 


HYSTERIA 

In hysteria, symptoms of illness are represented by the patient for the 
sake of some advantage, without his being fully conscious of this motive. 
The form of representation will vary widely according to the circumstances 
that have provoked the illness, the patient’s experience of what the symptoms 
are that he is trying to represent, and his somatic resources. These factors, 
presently to be discussed, bear on the hysterical symptoms that simulate 
physical disease. But it is impossible to restrict hysteria to this physical 
form. The illness that is represented by the hysteric may be a mental 
one ; moreover, it is not possible to consider hysteria without regard to 
the mechanisms of its occurrence which manifest themselves in the per- 
sonality and aje mainly psychological. Hysteria is the most psychogenic of 
all illnesses. Its recognition is therefore a double problem : (1) exclusion of 
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what may be called genuine ” illness, i'.e. of a recognised morbid pattern ; 
and (2) discovery of an adequate motivation. To ignore either of these 
requirements is to court error, since hysteria may occur along with physical 
or mental disorder, elaborating upon it and mimicking it, and, on the other 
hand, some physical diseases give rise to symptoms indistinguishable in 
their form and apparent psychological mechanism from those of hysteria. 

^Etiology. — A hereditary factor is probable in many cases. Thu^, a 
group of hysterics who were pathological liars were compared with Ithe 
average population in respect of the proportion of their brothers and sisaers 
who were in mental hospitals : it was five times as many ; and of the parents 
of the group, a sixth were psychopathic. From these and similar figuies 
it is not possible to tell the mode of transmission or the nature of what\is 
( transmitted, but only to infer a hereditary factor. The occurrence qf 
hysterical mechanisms in children, and their frequency in healthy adults, 
especially after calamities or in unendurable conditions, such as may occur 
in war, suggest, however, that hysteria is potentially present in most people 
and that environment is more important here than heredity. The combina- 
tion of heredity and environment may result, long before actual illness occurs, 
in a hysterical personality. This is not found in all patients who show hysterical 
symptoms, but nearly all people of hysterical personabty show hysterical 
symptoms. Many of the features of this personality are socially obnoxious, but 
other features are not, and it is wrong to use “ hysterical ” as a depreciatory 
epithet for a set of qualities that one dislikes. These people are unduly 
responsive to the situation they are in, especially if by their excessive 
response they can fulfil wishes of which they are hardly aware, or evade 
what is painful in the situation, instead of meeting it and disposing of it 
adequately. Unsatisfied with their own capacities, they seek to cut a better 
figure than their endowment warrants, and are constantly posing and 
pretending. This, like all their behaviour and aims here described, is not 
done with full consciousness, but with a more or less sincere ignorance or 
ambiguity of purpose ; it is not a question of deliberate deceit, of studied 
histrionics or malingering. In thus responding to situations and turning 
the response to some inadequate end, the hysterical person is characterised 
by a lack of inner stability and of constant standards of behaviour, and also 
by a lability of affect and rin exuberant fancy. The fantasies normal in 
childhood are here seen in physically mature adults, who, like children, can 
temporarily live their fantasies, absorbed in this unreal compound of past 
experiences and longings, yet not so wholly divorced from their real sur- 
roundings as might appear. In an attenuated form, this is evident when 
they almost unwittingly manufacture some situation, according to their 
needs — ^Literally “ making a scene ” — and enter into it emotionally with a 
rapidity and fervour impossible for more stable people. Egotism and 
untruihfulness (pseildologia phantastica) may be pushed to the point of 
delinquency. There may be a longing for prestige, sympathy, love, or some 
other emotional relationship, which leads the hysteric to behave in a way 
strikingly out of keeping with his demeanour on other occasions ; the in- 
appropriateness of his behaviour even at the time may be obvious to a 
detached onlooker, but is not always so. Many of these people can use 
illness or well-acted fantasies of illness to satisfy their hardly conscious 
needs ; they may also gain their ends by forgetting what it would be painful 
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to remember. Here again the onlooker may find it hard to tell how genuine 
or complete is this forgetfulness, but the question is of little moment compared 
with discovery of the motive for the hypomnesia. The much-stressed 
suggestibility of hysterics is a notable aspect of their responsiveness to 
situations and of their especial responsiveness to a person with whom they 
develop an emotional relationship, often unrecognised by themselves as such. 
The emotional attitude of a hysteric towards other people is often influenced 
by sexual factors. Hysterical personality is believed to be much commoner 
in women than in men, and may be associated with psychosexual immaturity. 
Coquetry and frigidity are not uncommonly allied in hysterics ; there may be 
much flirting and sexual excitation, but not actual coitus : it is, however, 
juster to say that the sexual lives of hysterics show instability and inadequacy 
than to specify any particular aberration. 

Hysterical personality can be recognised before puberty ; in younger 
children, however, it must be extreme to be recognised, because of the great 
frequency of hysterical mechanisms then (e.g, behaving as though fantasies 
were real, counterfeiting illness, somnambulism). Some of the grossest 
instances of hysterical behaviour have been recorded in girls not yet adolescent, 
cf. the Salem witches. Much of the work of Child Guidance Clinics is taken 
up with the treatment of hysterical tendencies, not perhaps taking the form 
of definite symptoms but plainly evident in the child’s personality. 

The precipitating factor for the onset of hysterical symptoms is usually 
a situation, emotionally charged, out of which the patient’s symptoms will 
bring him more or less overt, but unacknowledged, gain. This gain need 
not be material and obvious, and may run directly counter to such accepted 
values as health and ability to work. One of the plainest instances of a 
partial unsubstantial gain is that created by an accident, and the resulting 
claim for compensation ; hysterical symptoms flourish in such a soil, and are 
usually influenced for the worse by repeated medical examinations. Plysteria 
occurs among soldiers under active service conditions, and can readily be 
fostered in them by injudicious measures. It is not infrequently a sequel 
of the acute panic or stupor which may in some men be the efiE^ect of intensive 
bombardment and exhaustion during active warfare. 

Pathology. — This is almost wholly a matter of psychopathology. It 
is true that disseminated sclerosis and many other organic diseases of the 
brain may be accompanied by hysterical symptoms, but the association is 
not a constant one. The psychological changes can usually be traced further 
back than the happening that provoked the illness ; often they are the 
continuation of normal tendencies of childhood that have been fostered and 
extended by ill-judged upbringing. The hysterical symptoms that appear 
as motor or sensory phenomena show the patient’s readiness for the trans- 
lation of experience into bodily symbols ; this is a special instance of the 
universal tendency for somatic representation of experience, converting it 
into action. It is the facility and exaggeration, not the existence, of this 
“ conversion ” mechanism that is characteristic of hysteria. What is thus 
translated or “ converted ” into physical terms has been something painful 
and unacceptable ; the partial exclusion of it from consciousness, “ re- 
pression ” of it, is therefore understandable ; in its physical, symbolic form 
it is tolerable and may even be prized. Identification with other people is 
responsible for the frequent imitation of symptoms and for the epidemics of 
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hysteria. Suggestibility, with its characteristically quick formation of 
liabits of somatic response, is another way of describing the phenomenon. 
Cltearly the mechanism need not be limited to the production of physical' 
symptoms, though bodily structure and local weaknesses may conduce to 
tiiia. There can be hysterical phenomena, such as the dissociation seen 
in fugues and so-called splitting of personality, which are instances of the 
exclusion of recent and remote painful experience from clear consciousness. 
The wishes and fears that deviously attain outward expression as* hysterical 
symptoms do not derive solely from the recent past, though much of their 
strength may come from it. It must be admitted that there are some 
hysterics in whom this psychopathol'ogy cannot be demonstrated, and thJ^t 
such cases are among the most intractable. 

Symptoms. — These ma)’’ be divided into: (1) sensory; (2) motor 
including fits ; and (3) quasi -psychotic. 

The symptoms can be like those of any conceivable affection of which 
the patient has a notion. The cruder his notion, the less will his symptoms 
fee like those of the simulated condition, but after he has been demonstrated 
to a clasfr or repeatedly examined he may better his notion, and conse- 
quently his symptoms come closer to those of organic disease. Or, if he has 
had opportunity of seeing insanity, his pseudo-insanity may smack less of 
the stage than it otherwise usually docs. The range of hysterica^ symptoms 
is so great that to describe them all in detail would take inordinate space, 
and there is no need to do so. 

The sensory or, more properly, the perceptual symptoms include clavus 
and globus hystericus, blindness, deafness, and amesthesia. The two former 
are so common in aU sorts of mental disorder, especially those accompanied 
by anxiety, that they are of little specific importance in hysteria ; inquiry as- 
to their presence will often in these suggestible, rather hypochrondriacal 
patients lead to their occurrence. The difficulty in swallowing reported 
by hysterical women may be associated- with a strong disinclination to eat — 
anorexia nervosa ; it should not be confused with depressive anorexia or 
that of pituitary cachexia. Any cutaneous disturbance of sensation that 
the patient has a notion of can be presented, e.y., anaesthesia, either mono- 
or bi-lateral', or of stocking and glove distribution, and analgesia of any part. 
The anessthesia seldom corresponds to any nerve trunk, nerve root, or spinal 
segment, unless the patient has had special opportunities of knowing. With 
an ansssthetic hand objects may be identified, and any test which the patient 
does not recognise as referring to this disability he will perforin satisfactorily. 
Such tests are not a means of “ catching the patient out ” as though he 
were a malingerer,, but of ascertaining whether the* symptoms express only 
his notion of some illness. The tests for a malingerer, it is true, amount to 
the same thing, though one assumes the malingerer to be clearly conscious of 
his purpose ; conseqiently any distinction between hysteria and malingering 
must depend on the observer’s impression as to the patient’s honesty and 
self-knowledge ; certainly it cannot be* decided by tests. The tests for bfind- 
nesB using a stereoscope with a supposedly blind eye), deafness {e.g: effect 
OH' pulse, respiration and psychogalvanic reflex of exciting remarks addressed 
to the patient), and for other forms' of perceptual defect all depend on the 
phyffiiciam’fl greater knowledge of what should or should not accompany ther 
symptoms ^ which the patient complhms’; they are not intended ta dlis- 
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«.over hyaterical “ stigmata ” ox characteristic Baomalies. The ovarian and 
lother hy^rsBsthetic spots, the pharyngeal ansesthesia and the concentiie 
limitation of the field of vision formerly used diagnostically, were all pro- 
ducts of suggestion or, as in the last instance, phenomena that may oocur in 
normal fatigue, in hypochondria and in certain cerebral lesions. 

The motor symptoms are paralyses, pareses, spasms, contractures, and 
tremors. Hysterical paralysis or paresis never affects individual muscles, 
but always movements. By various devices it can be shown that the patient 
can still use the affected muscles, as long as he does not know that the move- 
ment in -question requires their use. The paralyses affect chiefly the left side 
of the body, are common in the logs (preventing proper walking or standing), 
and often oocur in limbs or other structures that have earlier been the seat of 
an organic disability, o.g. trauma or paresis. If the paralysis be flaccid, no 
loss of tone or of reflex response is found, and the patient, through his ill- 
informed notions of what should happen, behaves otherwise than a patient 
with organic paralysis would — e.g. if asked to rise from the supine to the 
sitting posture without using his hands, he keeps his paralysed leg flat on 
the bed. If the paretic part be kept stiff, the antagonists will be found to 
come into action first when the patient is asked to perform the movement he 
says he cannot ; and if the inovouient has to bo made against resistance, 
sudden removal of the resistance reveals how much of the apparently tremend- 
ous effort was going into associated irrelevant or antagonistic movements. 
Passive movement to overcome the spasticity or subsequent contractures 
cause the patient to be more upset than coidd be accounted for by any 
pain he may complain ofi The vaurieties of abnormal gait ace numerous ; 
many of them fantastically elaborate and, from the look of them, exhaustinig- 
Not only the musculature of the limbs may be affected but of the trunk 
(leading to curvatures and odd postures) and indeed any voluntary museles, 
e.'g. of the tongue, larynx, pharynx or eye. In hystefical aphonia the voice 
may sink to a whisper, or there may, more rarely, be complete nuitism ; 
the voice can, however, be used normally for coughing and similar purposes. 
The aphonia often comes on after some local inflamnaation that has caused 
hoarseness, or after a fright. Staimnering, usually of the exag^rated kind, 
may also oocur. Spasm of the cxtonal ocular muscles, leading to a con- 
vergent squint, may accompany a spasm of accommodation. Ptosis and 
blepharospasm sometimes occur. Many of the tics and spasms that used to 
be thought hysterical are now recognised to be often physiogenic, e.g. r^idual 
symptoms of encephalitis lethargica and chorea ; spasmodic torticollis, 
for instance, is far less often psychogenic than used to be thought. When a 
spasm or paresis has long been maintained, trophic disturbance may follow ; 
blueness and oedema, shiny skin, fibrosis of periarticular structures, and 
similar effects of rigidity and disuse. Tremor is most often seen in patients 
with a spastic paralysis, but may occur independently, as in many of the war 
cases. It is variable in degree and rhythm, and usually disapi>ear3 when the 
patient’s attention is turned from it ; this does not apply, however, to some 
very longistanding cases. 

Hysterical fits commonly occur in patients with obviously hysterical 
personality. They may be little more than a fainting-attaek or an outburst 
of temper, significantly like the tantrums of an ill-behaved child. Often, 
howev>er, they are more differentiated than this, arid diagnosis from &n epilep- 
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tic fit may be difficult. Sometimes the fit grows out of a tremor induced by 
fright or anxiety, as in many war-hysterics, or it may express some emotional 
state, such as great pain, anger or erotic excitement. Occasionally the patient 
shows plainly by her expression and movements that the fit is erotic ; it 
may be a typical orgasm. The “ classical ” four-phase fits which Charcot 
described were artefacts of the clinic ; they do not happen now. 

Sometimes the patient's fit becomes very like an epileptic one after he Jias 
spent some time at a neurological clinic, or he may be an epileptic who adso 
has hysterical fits. Some hysterics, by overbreathing, induce an epileptiform 
convulsion, which can be abruptly terminated if an injection of calcium chloride 
or gluconate be given. They may pass from one such fit into another, so th^t 
the condition suggests a status epilepticus. The unconsciousness that often 
' appears to accompany a hysterical fit is seldom as complete as it looks ; neither 
is the subsequent amnesia. There may, however, be a delirium, corresponding 
to the emotional upheaval. Patients very rarely hurt themselves seriously in 
the fit, however violent, or have a fit when alone or asleep. The length of 
the attack and its degree often depend on the audience ; the more the 
bystanders try to restrain the movements, the wilder do the kicking, struggling, 
biting, shouting, panting, spitting, etc., become and the longer they go on. 
There is neither the pallor nor the cyanosis, the regular sequence nor the 
subsequent headache and sleepiness of epilepsy ; urine is not ♦passed nor 
the bowels opened ; reflexes, including the corneal response, are unaffected, 
and the end of the fit may be abrupt. 

The quasi-psychotic symptoms are stupor, twilight-state, pseudo-dementia, 
and fugue. In the stupor, seen typically in harassed weary soldiers under 
bombardment, the patient lies motionless, taking food like a twelve-months 
baby, non-resistive, sometimes incontinent of urine or faeces, and without 
any predominant emotional tone. It is of brief duration if the exciting 
circumstances cease to prevail. In less acute forms there may be a sullen 
resistive akinesia, or a condition lasting even for years, with an occasional 
break ; this is a rare form. The confusional or delirious states may accompany 
a fit or represent an important emotional experience, e.g. some sexual episode. 
They are often histrionic, and represent wishes of a religious or grandiose 
sort ; or the patient may behave as though he were an animal or a child. 
Sometimes they occur during the night, and in a somnambulist state the 
patient repeats some past happening, or may do complicated work. This 
is closely akin to the hysterical fugue, in which there is not so much a clouding 
as a narrowing of consciousness, a “ dissociation.” In the fugue the patient 
says he has forgotten some or all of his life before a certain date, and later he 
may profess to remember nothing of what has happened during the fugue. 
There is, in short, a double set of memories, which may alternate, and since 
the patient’s own id^tity is commonly included in the repressed and tempor- 
arily forgotten material, he may be said to have two personalities, and 
sometimes three or four. Actually there are no cases in which it is strictly 
correct to speak thus of multiple personalities ; it is only a matter of different 
aspects or fragments of the one personality. In the fugue the patient may 
live out some fantasy or - -as more commonly happens — simply says that he 
does not know who he is or where he lives. Nearly always a hysterical fugue 
with gross amnesia turns out to have been a means of evading some predica- 
ment, and it is well to keep in mind in such cases that the patient may have 
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broken the law or otherwise exposed himself to disgrace and punishment. 
The amnesia is seldom as complete as the patient states. Fugues may occur 
as a hysterical mechanism in an organic psychosis ; we have seen a man with 
arrested general paralysis who had been prominently and in detail reported 
as a case of multiple personality which responded to psychotherapy. 

“ Pseudo-dementia ” covers the large group who behave as though insane. 
It may occur, as in the so-called Ganser syndrome, in prisoners awaiting trial. 
Whatever the circumstances, its motive is escape from a disagi’ccable situation. 
It is likely, however, that it is mainly those with a predisposition towards 
severe mental illness, especially schizophrenia, and the high-grade defectives 
who have recourse to this kind of hysterical behaviour. It sometimes comes 
on after brain injury. The patients’ behaviour corresponds necessarily to 
their notion of insanity, which is usually far enough removed from anything 
the psychiatrist knows as such. Occasionally, however, it is very near the 
buffoon-like conduct of some schizophrenics. The patients say that they do 
not know their own age, affect not to understand simple remarks, give absurd 
answers which nevertheless indicate that they know the right answer {e.g. by 
inverting the correct order of the figures in a sum). When asked about some 
simple matter, they look as though they were making terrific efforts to 
remember (herein behaving differently from the schizophrenic). The most 
characteristic thing is the disparity between the j)atient’s alleged deficiencies 
and his general alertness : he says he does not know anything about his own 
past, he cannot read or spell or do the simplest arithmetic, and yet he may 
be beha.ving quite naturally and adapting himself to the situation in a way 
which would be inconceivable if he had actually so advanced a dementia. 

Some hysterics go to great lengths in their representation of ideas of illness. 
They will allow themselves to be put among grossly insane people, or submit 
to repeated operations, such as amputation. Self-inflicted injuries, e.g. 
keeping wounds and sores open, are not uncommon (cf. dermatitis artefacta). 
In some such cases masochistic tendencies can be recognised, but by no means 
in all. Suicidal attempts are not infrequent. They often have as their purpose 
revenge, the satisfaction of some spite, and the patient may leave behind a 
lying, fantasy-coloured letter, indicting someone. Frequently the suicidal 
attempt is in the nature of a theatrical demonstration, done in such circum- 
stances as make it unlikely to be fatal ; and if the patient kill herself, it is 
more through bad management than intention. 

Diagnosis.— It will be plain from what has been said that diagnosis 
must be both negative and positive— ^negative, by excluding any orgamc 
cause for the symptoms ; positive, by finding motives and relating the 
symptoms to them. Neither method is alone sufficient, because of the 
occasional concurrence of structural disease with psychogenic symptoms. 
As to the former, i.e. the negative method, it is unnecessary to enter here 
into all the differentiating jioints. Many of them have been mentioned m 
the foregoing description of symptoms, and all turn on the disparity between 
what experience tells us would occur if these symptoms were of organic 
origin, and what the patient knows about such matters. Consequently a 
doctor who has hysterical symptoms is extraordinarily difficult to diagnose, 
in this negative sense. The method of arriving at a diagnosis by suddenly 
taking the patient unawares, and seeing if his symptoms persist, is to be 
deprecated ; it antagonises him. Likewise undesirable is the procedure of see- 
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ing whether one can suggest new symptoms to the patient, e.g. an anasstheaia ; 
it can be both misleading and harmful. Neither is the hysterical nature 
of a symptom to be judged solely by whether it can be removed by sugges- 
tion ; for some organic symptoms are temporarily got rid of thereby, and 
many hysterical symptoms are not. An intimate knowledge of the range of 
symptoms of physical disease is much more useful to the physician than' an 
equipment with special tests and lists of dilTercnces between “ functionsi^l 
and “ organic.” It is not only a problem of neurology but of the whole\ of 
medicine, since the hypochondriacal tendencies of many hysterics lead th(\m 
to complain of visceral symptoms ; usually, in doubtful cases, the symptoiis 
are those which might well occur in the earlier stages of some physical discas^. 
It is, however, in neurology that the most dilhcult cases of all arise, e,g. in 
disseminated sclerosis, carbon monoxide poisoning, cerebral vascular disease 
or encephalitis letluirgica ; here there is more likelihood of the organic disc^ase 
being overlooked than of its being wrongly diagnosed. The patient’s previous 
personality, any provocative situation or emotional disturbance, the previous 
occurrence of organic signs, e.g. transient diplopia, and the age of the patient 
must be considered. Hysterical symptoms a})pearmg for the first time in 
middle or later life in someone whose personality has been stH )>lc, are probably 
not solely psychogenic. If the symptoms diminisli when little or no attention 
is paid to them, they are more likely to be hysterical. » 

Course and Prognosis. — This depends mainly on the patient’s per- 
sonality and social setting, and on the treatment employed. A long history 
of hysterical traits prior to the illness, a continuance of circumstances favour- 
able to the symptoms, and inadequate or excessive treatment arc all unfavour- 
able. This is, however, an illness that sometimes confounds prediction, 
patients recovering when many adverse factors have been operative and the 
symptoms have been present for years. In children the prognosis is fairly 
good if treatment can be undertaken promptly ; it is best if the hysteria is 
monosymptomatic and has come on after a fright. In all cases in which the 
situation which provoked the illness persists, the outlook is bad ; for example, 
in the compensation cases, for which no medical treatment is of any avail — 
for obvious reasons — ^uniil the litigation is settled once for all. Similarly, 
during war, psychotherapeutic successes are often dazzling while the hysterical 
soldlier is under treatmejit in hospital, but the symptoms come again when 
he must return to duty. There are many varieties of outcome, chronic 
invalidisTu being the commonest. A few patients later become schizophrenic, 
and' a few become involutional melancholics. The prognosis in respect 
of the patient’s hysterical personality is more important than that of his 
hysterical illness ; it is, however, no more to be assessed by rules than the 
general future of any human being’s life and personality. Patients do not 
necessarily tend to become anti-social ; delinquency is certainly a likelihood 
in some hysterical people, but bravery and self-devotion may be conspicuous 
in others. 

Treatment. — Too much treatment is worse than too little. Injudicious 
physical or psychological treatment of hysterics often makes their spnptoms 
worse and their illness intractable. Recondite methods should be eschewed 
by all but experts. Common sense is as important as psychological under- 
standing ; and social usefulness more to be aimed at than removal of symptoms 
or attainment of self-knowledge. In short, it is not the hysterical illiieBB or 
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the mecbaniBin of repression and conversion that calls for remedy, but the 
patient s inadequate way of dealing with difficult situations. Consequently, 
the whole treatment must aim at the patient’s return to ordinary conditions 
of life as soon as possible, and at a re-education of his ways of meeting 
difficulties. To this end it is profitable to go over with the patient the 
situations, emotional disturbances and motives that led up to the illness, 
and to do ^is without implying moral judgment or social indilference — 
certainly without teaching the patient one’s psychological theories. It is 
a matter of general psychotherapy (see p. 181t >) ; and it may entail a far- 
reaching analysis of the patient’s past life, her emotional development and 
her instinctual tendencies. It is questionable, however, whether anyone 
without special jxsychiabric experience is wise to enter lightly upon this way 
of benefiting the patient. For, on the one hand, he may be misled into a 
wilderness of fantasy masquerading as once-roprossed, now-rccalled psychic 
trauma ; and, on the other, he may be at a loss how to deal with the attachment 
and dependence upon him which the patient will come to show, and which 
may in fact bo the chief influence in bringing about her precarious recovery. 
A great deal may be achieved — perhaps as much as by more thoroughgoing 
methods — ^if the physician, himself mature and with impartial insight into 
the psychological motivation of the symptoms, leaves aside in his dealings 
with the patient any very detailed inquiry into the causes of the illness and the 
purposes it served ; and, instead, directs her towards a better social adapta- 
tion, by advising her to avoid when possible the situations that, as he sees, 
favour the production of symptoms, getting her into a disciplined way of 
living, and stepping in with explanation, support and advice whenever fresh 
difficulties arise, llis success in getting rid of individual symptoms at the 
be^uning may be an important factor in establishing the necessary relation- 
ship with the patient. Such a line of treatment is not heroic, it is scarcely 
even rational, in the sense of being cau.sal, but it avoids stnno of the commonest 
blunders and may be strikingly successful. For this, or indeed any treat- 
ment, admission to hospital is not essential ; but it will help when there 
are adverse factors in the patient’s situation and, of course, will be essential 
if there be such symptoms as self-injury, suicidal attempts, pseudo-dementia, 
or gross paralysis. The danger of the patient’s picking up new symptoms 
in hospital should also be weighed. Isolation is usually inadvisable. 

Many of the symptoms of hysteria will not wait upon general treatment, 
but demand energetic intervention. Anorexia, for instance, cannot be 
allowed to go on to an avoidable inanition, nor a paralysis to the stage of 
contracture ; a mute patient, or one who is deaf or blind or ignorant of his 
own identity, offers such practical obstacles to almost any kind of treatment 
that the symptoms must l>© tackled and disposed of early. For this purpose 
suggestive measures are valuable and appropriate physical treatment may 
be called for, e.g. supervision during feeding, or even tube-feeding in anorexia 
nervosa, physiotherapy for paralysis, voice-exercises. Suggestive measures 
need not take the form of hypnosis ; suggestion in the normal waking state 
has many advantages over hypnosis, though those expert in the latter are 
sometimes very successful in their treatment. Suggestion, like almost 
every form of treatment of hysteria, has pitfalls, and its triumphs, like those 
of every other method, sometimes prove vain, but in the hands of a physician 
who is at once confident and cautious, this method may result in a satisfactory 



1886 


PSYCHOLOGICAL MEDICINE 


recovery. If, in using suggestion, sucli physical devices as faradisatio an 
be avoided, it is better to do so. As a means of demonstrating that the 
illness is not due to local disease, however, such methods sometimes take 
their place in a detailed plan of treatment. Motor and sensory symptoms can 
usually be got rid of in one or two sittings if the physician is patient, deter- 
mined and confident in the use of persuasion and suggestion. 

The choice of occupation, the settlement of any social cause of illness 
{e.g. claims for compensation), and the obtaining of a healthy attitude—^ 
neither complaisant, much-enduring nor harsh — on the part of the patient’A 
relatives and friends, are all important factors in treatment. The hysterical 
reactions to injury call for special mention because of their frequency.! 
Though often of transparent motivation, they are not by any means to be ' 
regarded as outright malingering ; for the patient’s feeling of illness may 
be sincere, his symptoms distressing, his anxiety typical, and his irritability 
and insomnia symptoms that he would gladly get rid of. But they are 
none the less psychogenic. It is often assumed that so far as an illness is 
psychogenic, it must be treated only by psychotherapy. This is false theory. 
There are few mental disorders in which psychotherapy alone produces such 
small benefit as in the hysterical conditions due to the compensation or 
pension situation that may follow an injury. Putting an end to the situation 
early and the resumption of ordinary activity as soon as any physical injury 
has been repaired arc the most potent measures in the earlier stages. Even 
if the symptoms have been present a long time, the ending of disputes about 
claims and the return to ordered routine and regular occupation achieve 
more than do frequent medical interviews. Psychotherapy is then an 
adjunct, not an essential feature, of the treatment. Marriage should never 
be recommended as treatment for hysteria ; the superstition about this has 
resulted in lamentable troubles, especially for the person the hysteric marries. 
This is not to say that every hysteric is to be dissuaded from marrying ; 
there are more things than treatment to be considered then. Married 
hysterics, however, should not be recommended to have a child. Contrary 
to popular notions, pregnancy and puerperium more often aggravate than 
benefit hysteria. Moreover, hysterical women are not usually satisfactory 
parents, and commonly induce psychopathy in their children. 


ANXIETY STATE 

As already stated, the emotional syndrome so called is part of the 
group of affective disorder, in which depression and manic excitement 
are also included. It is there described. It would be indefensible to put 
into a special category all the forms of mental illness in which anxiety is 
conspicuous, for it can be severe in the most diverse conditions, ranging 
from delirium tremens to schizophrenia. The outwardly mild form, tending to 
chronicity and often largely psychogenic, responds well in the less advanced 
stages to psychotherapy ; it is therefore important that its recognition should 
not be delayed because of a doubt as to physical disease. Yet often the 
correct diagnosis is overlooked while the patient is being investigated or 
treated for some local disorder. This arises partly because of the quasi- 
physical signs of fear which he may show — dizziness, tremor, nausea and 
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vomiting, indigestion, diarrhoea, shortness of breath, palpitation, a sense of 
oppression in the chest, rapid pulse, flushing, sweating, frequent passage of 
urine, etc. It is still more due to the patient’s anxiety turning on his health, 
especially his physical health, and leading him to ask for more and more 
medical opinions, X-rays, laboratory investigations, etc., the favourable 
results of which, however, do not allay his worry. Over-cautious advice as 
to regime, based on a possibility that there may be some early physical disease, 
can be harmful to the patient’s mental health in that it restricts his normal 
life, and may constantly recall and reinforce his anxiety, The converse error 
of mistakii3g some early symptoms of physical illness for hypochondriacal 
anxiety is equally to be avoided. Physical investigation of doubtful cases is, 
in short, indispensable, and should be prompt as well as tliorough. When it 
fails to confirm the presence of a physical disorder the patient should not be 
treated as though he will still be in danger of the physical illness unless he 
takes special precautions in diet, exercise, etc. This is well illustrated by 
such a condition as effort-syndrome, where care taken to avoid any damage 
to the heart intensifies the illness. The patient should be fully investigated 
on the psychological side and treated accordingly ; this does not mean that 
he should be treated only by psychotherapy. The discovery of a possible 
psychological cause for the symptoms does not prove that there is not also 
a physical cause for them, but it makes it less likely. The converse is also 
true. For astiology, diagnosis, prognosis and treatment see section on 
Affective Disorders. 


OBSESSIONAL DISORDER 

Definition. — In this condition the characteristic feature is that, along 
with some mental happening, there is an experience of subjective compulsion 
and of resistance to it. Commonly the mental hai)pcning (which may be a 
fear, an impulse, or a preoccupation) is recognised, on quiet reflexion, as sense- 
less ; nevertheless it persists. 

iEtiology. — Intrinsic. — The hereditary factor is strong. A third of the 
parents of obsessional patients, and a fifth of their brothers and sisters, 
have themselves shown pronounced obsessional traits ; the proportion 
is in each case higher if all forms of mental abnormality be included, 
since both schizophrenia and affective illnesses occur with more than 
average frequency in families of obsessionals. The abnormal peirsonality 
of the parents is probably also potent as an environmental cause. Very many 
obsessional patients have for years before they became ill shown a rather 
characteristic mental constitution : they are excessively cleanly, orderly and 
conscientious, sticklers for precision ; they have inconclusive ways of thinking 
and acting ; they are given to needless repetition. Those who have shown 
such traits since childhood are often morose, obstinate, irritable people ; 
others are vacillating, uncertain of themselves, and submissive. “ Obsessional ” 
traits occur, however, in many people who never become mentally ill, and 
in many who become mentally ill otherwise than with an obsessional disorder. 
Consequently these traits cannot be rigidly held to be the forerunners or 
non-morbid counterpart of obsessional illness. 

ExTRiNSitJ. — The influence of strict, morose, cruel, overconsciertious, 
or obsessional parents has just been mentioned. It is difficult to weigh its 
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danportance ; certainly in fionsie eases it plays do paiit. There is nothing specific 
Ml the situations which supply the content of an ohsession : they might equally 
well have preceded hysterical symptoms, for example, in a person so pre- 
^disposed. Nevertheless, the fright or pain which o-noe accompanied a particu- 
lar experience^ or a long series of experiences, must not he overlooked in working 
out the multiple causes of some obsession psychologically related to this 
experience. I 

Encephalitis lethargica and a few other cerebral diseases may produ^ 
typical obsessional symptoms in persons previously free from demonstrable 
(tendencies in this direction. 

Pathology. — Apart from the difficult instances in which lesions of the braiii 
are accompanied by obsessions, this is at present wholly a matter of psycho- 
pathology. Some elements of an obsession are universal human attributes: 
all little children tend to ritualise and repeat ; all human beings are at times 
uncertain tof the rightness or sense of what they havcidono; they try to avert 
trouble by symbolical acts and other magical devices, whose eifiectiveness 
(they may question {e.g. superstition) ; imany normal people, moreover, have 
miki obsessions that do not bother them {R.g. scruphis). The manifest atruggik 
going on in the obsessional patient may be restated in terms of hypothetieai 
instimctual tendencies. Such attempted explanation cannot be verified; 
and it is more useful to pay heed to the rcjpressiion, displacement and substitu- 
tion which lead to symbolic representatioti of emotionally significant earlier 
experiences, and to the protective mechanisms by wliicli the juatient trios 
to ward oil' the painful and overwhelming obsession, with the result that he 
develops complicated rituals and similar devices which may be mistaken 
for the essential symptom. The transition from obsessional to schizophrenic 
is easy to understand psychopath ologically, since in both some contents of 
consciousness are separated from tlie main stream. 

Symptoms. — Obsessions are conveniently classified as : 1. ideas or imagcB ; 
2, impulses ; 3. phobias ; and 4. rumination. These overlap constantly. 

Among obsessional ideas and images are tunes, phrases, mental pictures 
of a disagreeable sort [e.g. of a mutilated corpse), and obscene associations 
(e.g. every craimy reminds the patient of a vulva). Obsessional im>pulses are 
often of a suicidal or aggressive character ; the patient may feel an urge to 
kick people in the street, to push his friend over a cliff, or to throw himself 
under a passing train. In many other cases, however, they are less alarming ; 
e.g. impulses to swear loudly in church, or to laugh at a funeral ; or more of 
an intellectual sort, such as an impulse to count and manipulate numbers 
senselessly or to avoid typing any word with a given number of letters or 
beginning with a particular consonant. Phobias are closely bound up with 
the other varieties of obsession : thus, the patietit who has an impulse to 
plunge a knife into his friend’s or his own neck has an understandable phobia 
of knives’; the patient who is troubled by obscene thoughts whenever he 
looks at a naked statue develops a phobia of museums. Not all phobias can 
be so aocomitcd for ; they may rest on some forgotten alarm, and take a 
queer form, such as a phobia of lavatories or of one-legged men. It is loose 
usage to give the name “ phobia” to every case in which an individual develops 
fear that is excessive or inexplicable ; the essential features of an obsession, 
already mejitioned, should also be present. Fears of dirt or infection are very 
common phobias : they arc symbols of moral, usually sexual^ taint, and they 
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lead to much washing, etc. ; thus, a patient who has blamed himself for 
masturbation may be constantly washing his hands, or following a complicated 
ritual of touching nothing with his bare hands for fear of contamination. 
Often the rituals and defensive precautions seem grotesque when compared 
with their ostensible purpose, as in the case of a patient who is perpetually 
putting himself to the greatest trouble in order to ensure that he never steps 
on a worm inadvertently ; much of the grotesquencss disappears when it is 
discovered what the worm symbolises for him. Ludicrous as his behaviour 
may seem, it is often tragic in the distress, and indeed ruin, it may cause him. 
Another phobia is that which has fear as its object, i,e. the patient is afraid 
of any situation in wliich he may feel fear ; some such patients do not leave 
their homes for years, because they fear they may have an attack of agora- 
phobia once they get outside. Obsessional rumination usually takes the form 
of endless questioning or search. The patient has to ask himself “ Why ” 
with pointless insistence about all manner of problems beyond his or any- 
body’s grasp ; or he has to keep casting round in his ndnd after some forgotten 
name or word which he could easily do without. Religious Bcrui)les sometimes 
fall into this category, as when a penitent is continually running to his 
confessor with some venial trifle he has come upon in his interminable self- 
questioning and doubt. 

Obsessional patients are in most cases depressed ; their illness is a de- 
pressing one. Besides this secondary depression, however, there is frequently an 
association of a more intimate kind, in which depression — or mania — is the 
essential or the main part of the illness, and the concurrent obsessions seem 
to be symptoms of this affective disorder. In such cases the obsessional 
illness is very often cyclical in its course. Anxiety is a common accompani- 
ment of obsessions ; in phobias it is most conspicuous. The anxiety is in- 
separable from the patient’s struggle against the subjective compulsion 
which is so alarming to his feeling of integrity in self and mind, such a shock 
to his belief that he is a free agent. Schizophrenic symptoms may be in the 
offing, or actually present, when the obsessional ideas are of the magical 
kind, e.g, the patient feeling that the effect of his obscene thoughts upon 
others ma}^ be averted by some gesture, or when his rituals are carried to 
bizarre lengths, e.g, having to save the last drops of his urine because of 
some recurring doubt. Depersonalisation may occur in the course of an 
obsessional illness. 

Diagnosis. — If the essential features, i.e. feeling of subjective com- 
pulsion and immediate resistance to this, be kept in view, it is seldom 
difficult to distinguish between obsessions, on the one hand, and delusions, 
hallucinations, ideas of reference or self-reproach, feelings of being influenced 
and schizophrenic stereotypies, etc., on the other. The only difference 
between obsessions and many schizophrenic phenomena towards which the 
patient retains insight and which he regards as alien to liim, lies in the nature 
of the compulsion he experiences : in obessions it is subjective — he feels that 
it comes from within his own mind, whereas in the schizophrenic phenomena 
he feels that it comes from without, it is imposed upon him. It is a differ- 
ence, however, that may be obliterated, i.e. what was once obsessional 
may become schizophrenic, but this is an uncommon outcome when the 
obsessional disorder is definite and well-established. In differential diagnosis 
it must be remembered that obsessions may occur in the course of almost 
6o 
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any mental illness in a person of obsessional tendencies, and that the psycho- 
logical mechanism for the production of obsessions, like that for hysterical 
symptoms, is present in almost everybody in varying degree. Consequently, 
an illness is not to be regarded as obsessional unless obsessions arc the chief 
symptoms. 

Course and Prognosis. — The outlook for recovery is worse if obsessional 
symptoms have been present since childhood, if they now fill up most of the 
patient’s time, and if he is weakly resigned to his illness. The best outlook 
is when the obsessional illness comes on suddenly in a person who has\ not 
had conspicuous obsessional traits or who has had previous benign attajpks. 
A cyclical course is not uncommon. The situation is ominous when \the 
ritual gets more and more systematised and remote from what previously 
occasioned it. The development along schizophrenic lines, already men- 
tioned, is more to be feared in such cases and in those with bizarre obsessional 
thoughts ; the great majority of gross obsessionals, however, do not become 
schizophrenic or anything else than obsessional. About half the cases 
recover from an attack, which may, however, last for a year or even more. 
Many people are subject to brief attacks, lasting ordy a few days, and largely 
due to fatigue or physical illness reducing their mental health. Inter- 
current happenings influence the course of the illness, e.g. some men were 
free from aym})toms during their period of war-service, with its routine and 
lack of responsibility or need for decision. The content of the obsessions is of 
little use prognostically. Old age is not in itself an adverse factor, but 
attacks in childhood suggest a strong constitutional bias and are therefore 
unfavourable on the whole. Few obsessionals give way to anti-social impulses, 
e.g. to suicide, homicide, delinquency. It is true that obsessionals who are 
also depressed may kill themselves, and that obsessionals who are irritable 
and angry may injure others ; but obsessionals rarely yield directly to an 
impulse they have resisted, or need to have “ irresistible impulse ” urged 
in extenuation of a crime. Sexual offences and perversions are rarely 
obsessional. 

Treatment. — Patients should be encouraged to continue at their occupa- 
tion and not to test themselves, or try to overcome their obsession, by re- 
peatedly putting themselves in a situation in which it will occur. So long 
as their impulses are not likely to get them into trouble, they should be 
encouraged to give way to them, rather than to “ fight.” The physician 
must aim at getting a patient well by putting an end to his anxiety and 
struggle ; if that is not wholly attainable, the patient must be educated to 
deal with his obsessional tendencies by acknowledging their existence, thoir 
psychological origins, and their harmlessness in those very respects in which 
he thought them most harmful, e.g. obscenity. Frank recognition of obses- 
sional tendencies^ which everyone has in some degree, is an important step 
in learning to control them. In some patients the obsessional attack is so 
cyclical and almost self-limited that a brief rest and general care arc all 
that is needed. In others, whose affection is chronic, recovery is out of the 
question, but advice about the management of their lives, varying according 
to their individual circumstances, helps them greatly. These j)atient8, eo 
prone to rumination and endless questioning, often clamour to be psycho- 
analysed. There is no evidence that psycho-analysis, however prolonged, 
benefits them more than methods that are not so exigent of time and money. 
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Obsessional children usually respond well to changes in their human environ- 
ment, advised after the physician has inquired into the family and school 
situation ; temporary separation from an obsessional parent or treatment 
of the latter often proves remarkably beneheial for the child. Discussion 
of his problems with the child (especially if they centre round secret sexual 
play) is an important adjunct of such treatment, just as it would be with an 
obsessional adult. , 

Edward Mapother. 

Aubrey Lewis. 
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Abdomen, retracted, in cerebro-spinal fever, 
38. 

in tuberculous meningitis, 1661. 

Abdominal abscess m peritonitis, 753, 755, 
766, 762. 

allergic attacks, 571, 751. 
cramps in hyperparathyroidism, 49'J. 
distension in acute gastritis, 682. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 

Ill anal achalasia, 665, 666. 
in ascites, 764, 765. 
in colitis, 649, 651, 665. 
in pseudocyesis, 676. 
in rickets, 467. 
in scpticajiuia, 13. 
ill tuberculous peritonitis, 761. 
in typhoid, 82, 84, 93. 
muscles, weakness of, m relation to 
visceroptosis, 746, 747. 
pain in acute appendicitis, 676, 677. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in acute peritonitis, 764. 
in Addison’s disease, 505. 
in amcebio abscess of liver, 709, 
in amoebic dysentery, 263. 
in arsenical poisoning, 371. 
in ascariasis, 323. 
in bacillary dysentery, 116. 
in bacterial food poisoning, 400. 
iii caisson disease, 336. 
in cancer of gall-bladder, 734. 
in cancer of the liver, 718. 
in cholecystitis, 724, 725. 
in cholera, 119, 120. 
in colitis, 649. 

in gall-bladder dyspepsia, 729. 
in gastrio ulcer, 588. 
in gastro-inteatinal allergy, 751, 
in glandular fever, 286. 
in Henoch’s purpura, 816. 
in hypoglyoaBinia, 414. 
in lead poisoning, 360, 365, 368. 
in mercurial poisoning, 374. 
in muGO-membranous colic, 642. 
in ilegional ileitis, 647. 
in trench fever, 282. 
in tuberculous peritonitis, 761. 
in typhoid fever, 84, 86. 


Abdominal reflexes in lesions of hemisphere, 
1527. 

rigidity in acute peritonitis, 754, 756. 
in appendicitis, 677. 
in Henoch’s purpura, 816, 
iu pyelitis, 1331. 

supports in arterial hypotension, 1071. 
in movable kidney, 1348, 1349. 
in visceroptosia, 746, 748, 750. 
tenderness in acute peritonitis, 754, 755. 
in appendicitis, 677, 681. 
in diverticulitis, 661. 
in gastrio ulcer, 588. 
in Bpirochsetosis ictero-hicmorrhagica, 
232. 

in trench fever, 282. 
in ulcerative colitis. 651. 
tumour in aracehic abscess of liver, 710* 
711. 

in cancer of colon, 659. 
in cancer of gall-bladder, 734. 
in cancer of fiver, 719. 
in cancer of pancreas, 745. 
in cancer of the stomach, 601. 
in hydronephrosis, 1341. 
in intussusception, 663, 674. 
in pancreatic cyst, 744. 
in perinephric abscess, 1335. 
wall, tone of, in relation to visceroptoBis, 
746, 747, 749. 

Abnormalities, birth, in cerebral diplegia, 
1621. 

Abortilaclent uses of lead, 362. 

Abortion, habitual, treated by pro- 
gesterone, 516. 
in cholera, 120. 
in malaria, 243. 
in measles, 135. 
in scarlet fever, 70. 
in small- pox, 146, 155. 
in typhoid, 84. 
in undulant fever, 129. 
syphilis as cause of, 204, 205. 

Abscess, actinomycotic, 186, 188. 
acute, causative organism of, 19. 
amoebic, 263, 708^711. 
appendicular, 678, 680. 
as result of cancer of stomach, 6(t2. 
extra-dural, in scarlet fever, 71. 
filarial, 317. 
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Abscess, ischio-rectal, in pulmonary tuber- 
culosis, 1202. 

formation, 2. 

complicating scarlet fever, 67. 
hepatic, syphilitic, 714. 
intracranial, 1552. 
mediastinal, 1274^1276. 

chronic, 1276. 
metapneumonic, 1179. 
of brain, 13, 1552. 

of liver in amcebic dysentery, 263, 264, 
709-712 ; and see under Liver, 
of lung, 13. 80, 1178-1181, 1231. 
of spleen, 827. 

< perinephric, 1334-1336. 

peritonsillar, 71, 535; and see Quinsy, 
retro-peritoneal, amoebic, 710. 
retro-phaiyngeal, 104, 539, 540. 
Bub-diaphragmatio, amoebic, 710. 
as sequela of appendicitis, 678. 
of duodenal ulcer, 591. 
sub-phrenic, amoebic, 710. 

Abscesses as cause of acute peritonitis, 
763. 

in glanders, 160. 
in pyaemia, metastatic, 13. 

surgical treatment of, 17. 
in small-pox, 152. 
in suppurative pylephlebitis, 721. 
in typhoid, 80, 86. 
miliary amoebic, 263. 
staphylococcal, 19. 

Acanthochellonema perstans, 316. 
Acanthosis in eczema, 1412. 
nigricans, 1483. 

AcarUS parasite in scabies, 1444. 
Accentuation of second sound in aortic 
aneurysm, 1048. 

Accessory-sinus suppuration, 1090-1092. 
BBtiolo^ of, 1090, 1091. 
complications of, 1092. 
in relation to gastric and intestinal 
disorders, 1092. 

in relation to retro-bulbar neuritis, 
1602. 

symptoms and diagnosis of, 1091, 1092. 
treatment of, 1092. 

Accessory sinuses in relation to rhinitis, 
1086. 

Acclimatisation to high altitudes, 339. 
Accommodation, paralysis of, in diphtheria, 
1781, 1782. ^ 

in lethargic encephalitis, 1580. 
pathological conditions of, 1607, 1508. 
Aceto-acefio acid in blood and urine, 407, 
410. 

in urine, tests for, 418. 

Acetone bodies in relation to alkali reserve 
of blood, 407. 
tests for, 418. 

Acetonurla, 410, 418, 1204. 
causes of, 1294. 
in diabetes, 410. 


Acetonuria, in diphtheria, 103. 
treatment of, 109. 
in glycogen disease, 692. 
in measles, 138. 
in sea-sickness, 342. 

tests for, 41 8, 1 295 ; and see Keto- 
nuria. 

Acetyl-arsan, 214. I 

-choline in robation to inyasthemia 
gravis, 1794. I 

-phenylhydrazine in polycythaomia, 794. 
Achalasia, anal, and megacolon, 663-670.\ 
of the cardia, 647-550. \ 

of Oddi's sphincter, 733. \ 

of the pharyngo-OBSophageal sphincter! 

546. \ 

Achard-Thiers syndrome, 474. 

Achlorhydria, 564. 
ajtiology of, 664. 

as cause of anaemia, 565, 776, 777. 
as cause of diarrheea, 623. 
associated with gastric flatulence, 574. 
in cancer of stomach, 600, 602. 
in cholecystitis and gall-stones, 565, 723 
727. 

in chronic alcoholism, 358. # 
in chronic gastritis, 584, 585. 
in diarrhoea of phthisis, 655. 
in health, 560, 564. 
in pellagra, 464. 

in pernicious anaemia, 565, 566, 779, 781. 
in relation to bacterial activity, 561, 564. 
in sprue, 639. 

in subacute combined degeneration, 566, 
1738, 1740. 

in syphilis of stomach, 699. 
oral sepsis in relation to, 524. 
oxaluria in, 1296. 

predisposing to intestinal infections, 564, 
565. 

results of, 564, 565. 

Acholla (cocliac ^scase), 633. 

Acholuric jaundice, 689; and sec Jaundice, 
acholuric. 

Achondroplasia, 1386-1388. 

Achorion fungus, the, 1439. 

Achylia gastrica in relation to pernicious 
anaemia, 779. 
in rosacea, 1405. 

Achylic chloransemia, 775. 

Acldsmla, 405, 407. 

alkaleemla, and allied conditions, 406- 
408. 

in epidemic diarrheea in children, 630. 

in renal uraemia, 1327. 

in uraemic dyspnoea, 1325, 1326, 1327. 

treatment of, 408. 

urine in, 1283, 1204. 

Acidity of gastric juice, 563. 

Acidosis, 405. 
in cholera, 119, 120. 
in necrosis of liver, 697. 
renal, in blackwater fever, 247. 



INDEX 


1895 


Ackee poisoning, 390. 

Acne, a staphylococcal infection, 18. 
and seborrhoBa, 1401. 
bromides in relation to, 1430, 1447. 
keloid, 1432. 
necrotlca, 1431. 
nodularis, 1430. 
papulosa, 1430. 
punctata, 1430. 
pustulosa, 1430. 

rosacea, 1404 ; and nee Rosacea, 
scrofulosorum, 1460. 
tar and oil, 1409. 

vaccine treatment of, 18, 19, 1431. 

varioliformis, 1431. 
vulgaris, 1429-1431. 

Acnitis, 1464. 

Aconite root poisoning, 391. 

Acrocephaly, 1385. 

Acrocyanosis, 1076, 1404. 

Acrodynia, infantile, 298 ; and see Pink 
disease. 

Acromegaly, 472-474. 

complications and sequel* of, 473. 
mental symptoms of, 1845. 
Acroparaesthesia, 1078. 
etiology of, 1078. 
in pernicious anaemia, 782. 
in polycythaemia, 794, 
symptoms of, 1078. 
treatment of, 1078. 

Acropathy, 1375. 

Acrophobia, 1710. 

Actinic rays, dermatitis from, 1410. 
Actinomyces bovls, 185. 

Actinomycosis, 185-188. 
aetiology of, 185, 186, 1216, 1217. 
of lungs, 1216, 1217. 
of pleura, 1269. 

Acupuncture in chronic nephritis, 1314, 
1315. 

Acute generalised infections, use of vaccines 
in, 19. 

yellow atrophy of liver, 696. 

Adams-Stokes syndrome, 90S. 

conditions of occurrence of, 908. 
diagnosis of, 909. 

epileptiform convulsions in, 908, 1687. 
in chronic myocarditis, 950, 
in fatty heart, 052. 

in relation to heart- block, 904, 908, 909. 
sudden death in, 861. 
symptoms of, 908. 
treatment of, 909, 910. 

Addison's anaemia, achlorhydria in, 778, 
779, 781 ; and see Anaemia, 

pernicious, 
disease, 504-508. 
aetiology of, 604. 
diagnosis of, 506, 507. 
low blood-pressure in, 606, 1070. 
mental symptoms of, 1845. 
pathology of, 504, 605. 


Addison's disease, prognosis of, 507. 

suprarenal cortex in relation to, 504, 
507. 

tuberculosis in relation to, 604, 606, 

1202 . 

symptoms of, 506-506 
treatment of, 507-508. 

Adenitis in glandular fever, 286. 
m lymphopathia venereum, 183. 
in rubella, 144. 
in scarlet fever, 67, 70, 71, 77. 
in trypanosomiasis, 258. 
tubercular, iu children, bovine, 29, 30. 
Adenoids, 1096-1098. 
aetiology of, 1096. 

deformities associated with, 1096, 1097 
diagnosis of, 1097. 

in relation to chronic catarrhal rhinitis, 
1085. 

enlarged tonsils, 536. 
whooping-cough, 114. 
pathology of, 1096. 
reflex and nervous effects of, 1097. 
symptoms of, 1096, 1097. 
treatment of, 1097, 1098. 

Adenoma of bronchus, 1142, 1143. 
of kidney, 1342. 
of parathyroids, 498, 499. 
of pituitary as cause of acromegaly, 472. 
of suprarenal glands, 509. 
sebaceum, 1486. 
toxic, 491. 

Adhesions, pericardial, 961, 962. 
calcification of, 962. 

Ijeritoneal, 753, 760, 702. 

as cause of acute obstruction, 671. 
pleural, 1245, 1248. 

Adiposis dolorosa, 480, 1369, 
mental symptoms of, 1845. 

Adiposity, 480-482. 

in Cushing’s syndrome, 475. 

Adolescence, affective disorders in relation 
to, 1852. 

Adrenal hypertrophy in beriberi, 460. 
Adrenaline, 503. 
action of, 503. 

an antagonist of histamine, 1073. 
for toxic symptoms due to arsphenamine, 
211 . 

in Adams-Stokes syndrome, 909, 910. 
in allergic conditions, 752. 
in angioneurotic oedema, 1075. 
in relation to sugar metabolism, 414, 415. 
in syncope, 874. 
indications for, in asthma, 1151. 
Adreno-genital syndrome, 509. 

Adult Tickets, 1381-1384. 

Asdes segypti, 176, 177, 180. 

variegatus, 316. 

^pphony, 1084. 

in pleurisy with effusion, 1250. 

Aerobic bacteria, 2. 

Aerocele, 1122. 
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Aerogastrle bloqu^e, 654, 676. 

Aerophagy, 622, 529, 674. 
cause of intestinal flatulence, 674, 645 
hysterical, 675. 
in angina pectoris, 575. 
in chronic sssophageal ulcer, 654. 
mechanism of, 675, 

Afebrile typhoid, 83. 

Affective disorder, 1851-1863. 
aetiology of, 1851-1854. 
alterations of metabolism in, 1864. 
bodily habit in, 1852. 
course and prognosis of, 1860, 18G1. 

, diagnosis of, 1859, 1860. 
drug abuse causing, 1853. 
in relation to marriage, 1861. 
pathology of, 1854, 1855. 
suicide, risk of, 1857, 1859, 1862. 
symptoms of, 1855-1859. 
toxmmia as cause of, 1853, 
treatment of, 1861-1863. 
types of, 1851. 

“ After-damp,” 379. 

Agamofllaria streptocerca, 310. 

Age in relation to prognosis of heart afiec- 
tions, 859. 

Agglutination, stages of, 6. 

test for diagnosis of oerobro-spinal fever, 
37. 

of glandular fever, 287, 
of paratyphoid fever, 95. 
of spirochietosis icterohamorrhagica, 
231. 

of tularaemia, 62. 
of typhoid, 87. 
of typhus, 277. 
of undulant fever, 129, 130. 
zones of, 6. 

Agglutinations, flagellar, 6. 

somatic, 6. 

Agglutinins, 5, 6. 

and agglutinogens in relation to blood 
grouping, 771, 772. 
efl'eot of beat on, 6. 

in connection with paratyphoid fever, 7. 
in connection with typhoid fever, 6, 7, 87j 
88 . 

Agglutinogen, 7. 

Agnosia, 1620. 

Agoraphobia, 1710. 

Agotan (cinchophen), cause of hepatic 
necrosis, 696. 
in gout, 436 

Agranulocytic angina, 799. 

Agranulocj^osis, 785, 799, 802, 812. 
aetiology of, 213, 800. 
chronic and recurrent types of, 800. 
course and prognosis of, 801. 
diagnosis of, 801. 

gangrenous and ulcerative lesions in, 
800. 

pathology of, 800. 
prophylactic treatment of, 801. 


Agranulocytosis, risk of, during sulphon- 
amide therapy, 16. 
symptoms of, 104, 800, 801. 
treatment of, 801, 802, 

Agraphia, pure, 1611. 

with word- blindness, 1611. 

Ague, 238 ; and see Malaria. ; 

classical features of, 242, | 

Ague-cake spleen, 243. 

Ainhum, 302. 

Air embolism, 1063, 1064. 

Air hunger iu diabetic coma, 416. 
in haemorrhage, 768. 

Stagnation in relation to heat-strokk 
347. \ 

swallowing, 522. 

Alar collapse of nostrils in adenoids, 1096 
typo of chest, 1081, 

Alastrim, 151. 

Albee's operation for relief of compression 
of cord, 1725. 

Albers-Schbnberg disease, 784. 

Albinism, 1490. 

of the lung, 1173. 

Albuminuria, 1289-1291. ^ 

after arsphenamine remedies, 211. 
after bismuth treatment, 217. 
congestive, 1290. 
febrile, 1290, 1299. 

functional or orthostatic, 1290; and aee 
under Proteinuria, 
in acute hepatic necrosis, 697. 
in acute nephritis, 1305, 1306, 1307. 
in acute tonsilliHs, 534. 
in arterial inflltratiori, 1040. 
in blackwater fever, 247, 249. 
in cirrhosis of liver, 705. 
in diphtheria, 99, 103. 
in erysipelas, 20. 
in gout, 434. 

in heat hyperpyrexia, 349. 
in malaria, 242. 
in measles, 138. 
in mumps, 165. 
in plague, 120. , 
in relapsing fever, 235, 236. 
in rheumatic fever, 290. 
in Rocky mountains tick typhus, 274. 
in scarlet fever, 68, 70, 71, 72. 
in scurvy, 463. 
in septic endocarditis, 922. 
in serum sickness, 8, 
in small-pox, 150, 152. 
in spirochsbtosis ictoro-heemorrhagica, 
232. 

in subarachnoid hesmorrhage, 1690. 
in tonsillitis, 534. 
in typhoid, 82, 85. 
in typhus, 276. 
in undulant fever, 120. 
in whooping-cough, 112. 
in yellow fever, 178, 179. 
orthostatic, 1290. 
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Albuminuria, physiological, 1290. 
residual, 1291. 
tests for, 1289. 
toxic, 1290, 1291. 
with organic renal disease, 1291. 
without organic renal disease, 1290, 1201. 

Albuminuric retinitis, 1B12. 
ulceration of bowel, 1326. 

Albumosuria, 1291. 

Alcohol as a cause of gastritis, 660, 686. 
in blood and urine during intoxication, 
355, 357. 

in cardiac disease, 864, 869. 
in relation to atheroma, 1039. 
cirrhosis of liver, 358, 701, 702. 
fatty heart, 951, 053. 
gastric ulcer, 693. 
hepatitis, 699, 700. 
nephritis, 1313, 1317. 
palpitation, 876. 
retrobulbar neuritis, 1603. 
rosacea, 1405. 

in treatment of pneumonia, 1235. 

of summer diarrhoea, 631. 
injections in peripheral farral spasm, 
1614. 

in trigeminal neuralgia, 1624. 
properties of, 355. 
susceptibility to, 1837. 
value of, in botulism, 402. 

Alcoholic delirium, acute, 1837. 
drinks in relation to gout, 430, 435, 436. 
epilepsy, 1838. 

excess, cardiac in relation to necrosis ot 
liver, 695. 

cirrhosis of liver, 358, 701, 702 706. 
congestion of the liver, 692. 
laryngitis, 1103. 
retrobulbar neuritis, 1503 
gastritis in relation to cirrhosis of liver, 
702. 

hallucinosis, acute, 1838. 
hepatitis, 699. 

merdal disorders, 1836-1840. 
diagnosis of, 1839. 
tieatment of, 1839, 1840. 
neuritis, 1750. 1751. 
paranoia, 1838. 
poisoning, acute, 355, 350. 

efifeot of, on liver, 358, 359. 
psychosis, Korsakoff’s, 1838. 

Alcoholism, 355-300. 
and typhus, 280. 
as a cause of cesophagitis, 552. 
as predisposing to erysipelas, 20. 
chronic, 368-360, 1837-1840. 
deleterious effects of, 358. 
delusional states in, 1837, J838. 
demoralisation in, 1837. 
institutional treatment of, 359. 
prognosis of, 369. 
pathology of, 358. 
symptoms of, 358, 360. 


Alcoholism, chronic, treatment of, 359, 360. 
in relation to amcebio hepatitis, 708. 
chronic rhinitis, 1085. 
insanity, 1837, 1838. 
pneumonia, , 
pulmonary tuberculosis, 1206, 
tuberculosis, 358, 359. 
typhoid, 84, 90. 

medico-legal aspect of diagnosis of, 357. 
predisposing to lead poisoning, 361. 
prophylaxis of, 1839. 
symptoms of, 356, 368, 369. 
treatment of, 356, 367, 358, 359, 300. 
Aldehyde test, Napier’s, for kala-a/.ar, 253. 
Alepol in leprosy, 124. 

Aleppo sore, 255. 

A-leuksemlo leuksemla, 806, 808. 

Aleukia hsemorrhaglca, 812. 

Alexia. See Word-blindness. 

Alexin, 5. 

Alimentary disorders in relation to neuras- 
thenic states, 1846. 

symptoms of pulmonary tuberculosis, 

1197. 

Alkalsemla, 405. 407, 408. 

and allied conditions, 405-408. 

Alkali reserve ot blood, 405, 406, 407. 

reduction of, in diabetes, 409. 

Alkaline tide in urine, 1283. 

Alkalinity of blood decreased in cholera, 
119. 

of saliva, in relation to digestion, 630. 
Alkalis in blackwater fever, 250. 

in chronic gastric and duodenal uloer, 
592. 

in coliform infections, 27, 28. 
in prophylaxis of scarlatinal nephritis, 
77, 1307. 

Alkalosis, 405, 1321. 

clinical features of, 1324. 
toxic symptoms of, 1321, 1322. 
Alkaptonuria, 418, 1294. 

“ All or none ” law m cardiac muscle, 847, 
848. 

Allantiasis, 401 ,■ and see Botulism. 

AUen’s treatment ot diabetes, 420. 

Allergic conditions, achlorhydria in rela- 
tion to, 665. 

symptoms after protein-containing drugs, 
1448. 

in hydatid disease of liver, 716. 

Allergy, 1073. 
gastro-lntestlnal, 751, 752. 
manifestations of, 1073. 
skin, 1409, 1411. 
theory of rheumatic fever, 288. 

“ Alligator skin,** 1399. 

Almonds, bitter, oil of (mono-nitro- 
benzene), 384. 

Alopecia, 1492-1494. 
eetiology of, 1492. 
after small-pox, 150, 152. 
areata, 1492. 
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Alopecia, cicatricial, 1493. 
prematura, 1492. 

sebon-hoBa in relation to, 1428, 1492. 
Alternating treatment of syphilis, 221. 
Altitude sickness, 339. 

Altitudes, effects of exposure to rarefied 
atmospheres at high, 339. 
high, polycythajmia at, 793. 

Alzheimer’s disease, 1828. 

Amaas, 151. 

Amanita muscaria, a poisonous fungus, 
391. 

phalloldes, a poisonous fungus, 390. 
Amaurosis in granular kidney, 1318. 

^ in uraemia, 1325. 

Amaurotic familial idiocy, 1624, 1625, 1847, 
1848. 

pathology of, 1624. 
symptoms of, 1625. 

Amblyomma cajennense, 272. 

Amblyopia after tryparsamide, 214. 
tobacco, 1503. 

transient, in disseminated sclerosis, 1654. 

Amboceptor, 6. 

definition of, 5. 

Ambulatory cholera, 119. 
typhoid, 83. 

Amenorrhosa in anorexia nervosa, 673. 
in Cushing’s syndrome, 475. 
in Qraves’s disease, 488. 
in kala>azar, 252. 
in pulmonary tuberculosis, 1197. 
in Simmonds’s disease, 478. 

GBstradiol in, 516. 

Amentia in Schilder’s disease, 1663. 
American dermal leishmaniasis, 256. 
Amidopyrine, cautions as to administration 
of, 800, 801. 

idiosyncrasy to, in relation to agranulocy- 
tosis, 785, 800. 

Amimla, 1615. 

Amlnophylline (euphyllin), in heart dis- 
ease, 869. 

Amlnostiburea in kala-azar, 254. 

Ammonia excretion in urine, 1284. 
in cirrhosis of liver, 705. 
in necrosis of liver, 697. 
Ammoniacal decomposition in urine, 1 285. 
Amnesia in temporal lobe lesions, 1530. 
verbal, 1614. 

Amnesic syndromes, 1825, 1826. 

Ammblc dysentery, 202-^66, 708. 
sBtiology of, 262. 
catarrhal colitis in, 649. 
complications of, 263, 264. 
course of, 264. 
diagnosis of, 264. 

in relation to hepatitis and abscess, 
708, 711. 

patholo^ of, 262, 263. 
prognosis of, 264. 
prophylaxis of, 264. 
symptoms of, 263. 


Amceblc dysentery, treatment of, 264-266. 
hepatitis, 708 ; aad see Hepatitis, 
amcebic. 

Amperage in relation to electrical injuries, 
343. 

Amphoric breathing, 1083. 
echo, 1084. 

Amyloid infiltration, 1040. 
kidney, 1329. I 

substance, characters of, 1040, 1329. \ 
Amylopsin (diastase), absence of, from stools 
in pancreatic disease, 737. \ 

rdle of, in carbohydrate digestion, 644. \ 
Amyotonia congenita, 1802-1803. \ 

Amyotrophic lateral sclerosis, 1743. \ 

Aneemia, 772-702. 
achlorhydric, simple, 665, 775. 
achrestic, 785. 
acute febrile, 789. 

Addison’s, 778 ; and see Aneemia, per- 
nicious. 

aplastic, 213, 785-786. 
setiology of, 786. 
diagnosis of, 786. 

gamma rays of radium causing, 354. 
in childhood, 791, 992. ' 

m relation to htemorrhagic states, 812. 
pathology of, 786. 
prognosis of, 786. 

rdle of idiosyncrasy in causation of 
786. 

symptoms of, 786, 786. 
treatment of, 786. 
chlorotic, of childhood, 791. 
congenital heemolytlc, 787. 
dyshssmopoietic, 774. 

m childhood, 791. 
erythroblastic, of Cooley, 784. 
gravis of children, 792. 
haemolytic, acute, of Lederer, 789, 790. 
chronic acquired, 789, 790. 
chronic (type Hayem-Widal), 789, 790, 
(typo Marchiafava-Micheli), 789. 
congenital (type Chaulfard-Minkow- 
ski), 787. 
in malaria, 243. 
in septiceemia, 13. 

risk of, during sulphonamide therapy, 
16. 

with recurrent hseinoglobinuria, 789. 
hypochromic. Idiopathic, 775-778. 
in acholuric jaundice, 689, 787. 
in acute endocarditis, 916. 
in amoBbie dysentery, 263. 
in ancylostomiasis, 321. 
in aortic incompetence, 932. 
in benzene poisoning, 383. 
in blackwater fever, 248. 
in cancer of colon, 658. 
in cancer of stomach, 601. 
in childhood, 206, 701, 792. 
in chronic arsenical poisoning, 372. 
in chronic mercurial poisoning, 376. 



INDEX 


1899 


Anssmla, in Hodgkin's diaeaso, 773, 842. 
in hook-worm infection, 321. 
in idiopathic steatorrhma, 635, 636. 

treatment of, 637. 
in kala-azar, 252, 773. 
in lead-poisoning, 365, 773. 
in malaria, 243, 773. 
in malignant disease, 773. 
in methyl chloride poisoning, 388. 
in nephritis, 773. 
in Oroya fever, 131. 
in Paterson’s syndrome, 546. 
in poUagra, 462. 
in pregnancy, 790. 
in rheumatic fever, 290, 773, 
in rheumatoid arthritis, 1351, 1353. 
in rickets, 467. 
in scurvy, 461, 452. 
in septic endocarditis, 922. 
in septiemmia, 13. 
in sprue, 639, 641. 

in subacute combined degeneration, 
1736, 1737, 1738, 1740, 1742. 
in syphilis, 201, 773. 
ill trinitrotoluene poisoning, 386. 
in typhoid, 86, 773. 
in undulant fever, 129. 
in X-ray workers, 353. 
leuco-erythroblastic, 783, 784. 

treatment of, 783. 
macrocytic, nutritional, 779, 790. 
Mediterranean, 784. 

megalocytlo, conditions of occurrence of, 
779. 

in diphyUobothrium infestation, 312. 
in pellagra, 464. 
in sprue, 639, 041, 779. 
types of, 779, 780. 

microcytic, chronic, of women, 640, 776. 

in ancyloBtomiasis, 321. 
mitls, 791. 
myelophthisic, 783. 
nutritional, 466, 779. 

in progancy, 790. 
of cachexia, 773. 
of Infants, nutritional, 775. 
iron deficiency in, 775, 


of the new-born, 788. 
of pregnancy, physiological, 790. 
of prematurity, 776. 
osteosclerotic, 783.^ 
papilloedema in, 1540. 
nernlclous, 777-783. 

achlorhydiia in. 665. 666. 778, 781. 
Addison’s account of, 780. 

BBtiology of, 778-780. 
complications and sequeije ot, /oi. 
course of, 781, 782. 
diagnosis of, 782. 
hereditary tendency to, 778. 
in young subjects, 781, 782. 
mental disorders in, 1843. 
of pregnancy, 779, 790. 


Anaemia, physiological, of pregnancy, 790. 

' progressive haemolytic, in septicsemia, 13. 
prophylaxis of, 820. 
pseudo-leukaemlca Infantum, 792. 
symptoms of, 792. 
treatment of, 792. 
radiotoxica, 354. 

secondary hypochromic, 772-774,. 
sickle-celled, 787, 788. 

fotiulogy and pathology of, 787. 
symptoms of, 787, 788. 
splenic, 830-832 ; and see Splenic 
anicmia. 

symptomatic, in childhood, 791. 
toxic, 11, 773. 
treatment of, 820-823. 
tropical macrocytic, 466, 469. 

haemolytic, 468. 
typos of, m myxmdema, 493. 

Anaemias, deficiency dyshaemopoletic, 774- 
783. 


in childhood, 791. 
classification of, 772. 
haemolytic, 786-790. 
in pregnancy, 790. 
of childhood, 791. 
hyperchromic, 772, 790. 
hypochromic, 772, 776. 
megalocytic, 772. 

classification of, 779. 
microcytic, 772. 
normooytic, 772. 
oithochromlc, 772. 
secondary, 772. 
symptomatic, 772-774. 

Anaemic spinal disease, 1736-1743. 

Anaesthesia, cutaneous, 1401. 
dolorosa, 1046, 1717. 

“ glove and stocking,” 1738—1783. 

in hysteria, 1880. 

in leprosy, 1 22. 

in syringomyelia, 1728. 

of fingers and thumbs in atnplicism. 

“ sleeved jacket,” 1729. 

Anaesthetics, danger of, in syringomyeba, 
1732. ^ ^ 

in relation to hypertrophy of thymus, 
516. 

to lymphatism, 845. 
to pulmonary tuberculosis, 1207. 

Anahaemin in anajmia, 821. 

Anakhre, 227. 

Anal spasm, 622. 
sphincter, achalasia of, 663. 

dilatation of, for anal spasm, 622, 669. 
ulcers, 619. 

Anamnesic reaction in typhoid, 88. 

Anaphylactic condition in animals infested 
with warble larvro, 327. 
reaction after transfusion of blood, 823. 
shock, leucocytes in, 799. 
syndrome after rupture of hydatid cyst, 
314, 316. 
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Anaphylactoid symptoms after arsphena- 
mine preparations, 211. 
after rupture of hydatid oyst, 314. 
in draoontiasis, 319. 

Anaphylaxis, 7. 

after diphtheria antitoxin, 108, 
as a factor in eczema, 1411, 1412. 
as toxic idiopathy, 7. 
definition of, 7. 
desensitisation for, 7, 1418. 
following insect bites and stings, 326. 
in relation to asthma, 1149, 
sudden death from, 7. 
treatment of, 7, 8. 

Anarthria after heat stroke, 349. 

Anastomosis, intestinal, for cancer of colon, 
660. 

Anastomotic ulcer, 597. 

Anatoxin, for immunisation against diph- 
theria, 106. 

Ancylostoma brazlllense, 320, 1491. 
canlnum, 320, 1491. 
duodenale, 320, 321. 
malayanum, 320. 

Ancylostomiasis, 320-322. 

Androgenic hormone, excessive secretion of, 
in virilism, 510, 

Androsterone, 514. 

Aneurin (vitamin Bj), 445, 459, 
content of foods, 446. 
excretion of, 447. 
in treatment of beriberi, 462, 463. 
test for, 447. 

Aneurysm, 1042-1054. 
oitiology and pathology of, 1042-1044. 
aortic, in relation to compression of cord, 
1716. 

modes of rupture of, 1045, 1048. 
respiratory symptoms of, 1046. 
symptoms of, 1044-1047, 1060. 
syphilis in relation to, 976, 1042. 
arterio-venous, 1042, 1053, 1054. 
atheroma and, 1038, 1039. 1043. 
cerebral, 1043, 1688. 
berry, 1689. 
oongenital, 1589. 

faloo 1^07 

leaking, 1589, 1590, 1591. 
pathology of, 1688. 
septio, 1568. 
symptoms of, 1589. 
syphilitic, 1038, 10f2, 1688. 
circumscribed, 976, 1044. 
cirsoid, 1042, 1052. 
classification of, 1042. 
oongenital, 1043. 
definition of, 1042. 
diffuse, 976, 1042, 1044. 
dissecting, 1042, 1052. 
effect of, on bone, 1043, 1044. 
false, 1042, 1676. 

in pulmonaiy tuberculosis, 1043, 
1191. 


Aneurysm, in relation to cerebral throm- 
bosis and hffimorrhage, 1589, 1595, 
1697. 

in septic endocarditis, 921, 10d2. 
in tubercular cavities, 1043, 1169, 1191, 
1196. 

infection in relation to, 1042, 1043. 
miliary, 1688. 
mixed, 1042. 
mycotic, 1042. 

of abdominal aorta and branches, 10 
1051. 

of aorta, fusiform, 1044. 

saccular, 976, 977, 978, 1044. 
strain in relation to, 1042. 

of brachial artery, 1051. 

of carotid artery, 1050. 

of coronary artery, 976. 

of femoral artery, 1051. 

of heart, 965, 966, 991. 

of hepatic artery, 1051. 

of innominate artery, 1050. 

of Internal carotid, unruptured, 1 592. 

of mesenteric artery, 1051. 

of physical signs, 1044. ^ 

of popliteal artery, 1051. 

of renal artery, 1051. 

of splenic artery, 1051. 

of subclavian artery, 1050. 

of symptoms, 1045. 

of thoracic aorta and branches, 1044- 
1050. 

perforation of, into vein, 1063. 
pressure symptoms of, 1043, 1044, 1045, 
1046, 1047, 1129. 
rupture of, 1043, 1048. 
sac of, 1043. 

spontaneous cure of, 1043, 1048, 1049. 
surgical treatment of, 1050, 1051. 
syphilis and, 195, 1031, 1032, 1042, 1049. 
treatment of, 1049, 1060, 1062. 
true, 1042. 
varicose, 1042, 1053. 

Aneurysmal varix, 1042, 1053, 1054. 

of tlblals in septic endocarditis, 921. 
Aneurysms, multiple, 1042. 

Angina abdominis, 984. 
agranulocytic, 799. 

Ludovicl, 539. 

with cedematous laryngitis, 539. 
of decubitus, 983. 
pectoris, 981-909. 

aetiology, morbid anatomy, and patho- 
genesis of, 981-984. 
aneurysm causing, 1045. 
characteristics of attack, 984, 986. 
classification of, 983. 
diagnosis of, 985-987. 
electro-cardiogram of, 1022. 
flatulence in relation to, 575, 985, 986, 
988. 

from atheroma of coronary arteries, 
981. 



INDEX 


1901 


Angina peetoris, high blood-presBure in, 
981, 987. 

in aortic incompotence, 932. 
in aortic stonosia, 930. 

Ill chronic myocarditis, 950- 
iii pernicious ansomia, 780. 
ill relation to auricular fibrillation, 
897. 

to infarction of heart, 983. 
in syphilitic aortitis, 977, 1032. 
nervous factor in, 981. 
pain of, 981, 982, 983, 984. 

sites of, 984, 985. 
pathology of, 981. 
prevention of attacks, 988, 989. 
prognosis of, 987. 
sudden death in, 983. 
surgical treatment of, 989, 990. 
symptoms of, 984, 986. 
syphilis in relation to, 97G, 981, 1032. 
theories of, 982, 983. 
treatment of, 988-990. 
varieties of, 983. 

Angina, membranous, 104. 

monocytic, 285 ; and see Glandular fever, 
redux, 108. 
sine dolore, 984. 

Vincent’s, 537 ; and see Vincent’s angina. 
Angina pectoris, hyperpiosia as cause of, 
10G7. 

preceding coronary oocliisjon, 991. 
Angio-fibroma of nasal septum, 1088, 1095. | 
Angioma of pharynx, 644. 

Angiomata on face in cirrhosis of liver, 703. 

of larynx, 1109. 

Angio-neuroses, 1072-1080. 
neurotic oedema, 1073-1075, 1453. 
etiology of, 526, 1073, 1074. 
affecting larynx, 1101. 
diagnosis of, 1074, 1075. 
pathology of, 1074. 
pulmonary manifestations of, 1161. 
BweUings in, 1074. 
symptoms of, 1074. 
treatment of, 1075. 

Angor animi, 991. 

Angulus Ludovlci in emphysema, 1171. 
Anldrosls, 1398. 

Anlgstein’s vaccine m tsutsugamushi 
disease, 272. 

Aniline derivatives causing enterogenous 
cyanosis, 795. 
poisoning, 387. 

Anilism, 387. 

Animal poisons, efiect of, on skin, 1408. 
Animals, diseases transmitted by, 393. 
Anisocytosis, 770. 
in leuksemia, 804, 80G. 
in malaria, 241. 
in pernicious Anasmia, 781. 
in scurvy, 452. 

in subacute combined degeneration, 
1737. 


I Ankylosing spondylitis, 1362. 

Ankylosis of Joints, fibrous, in hccmophilia, 
818, 819. 

of the spine, 1362 ; and see Spondylitis, 
ankylosing typo of. 

Anopheles albiinanus, 240. 
argyrotarsis, 240. 
bifurcatus, 240. 
costalis, 240. 
culicifacies, 240. 
funestus, 240. 
maculatus, 240. 
maculipalpis, 240. 
maculipennis, 239, 240. 
minimus, 240. 
turkhudi, 240. 
umbrosus, 240. 

Anopheline mosquitoes, 238, 240. 

Anorexia, 572. 

in acute catarrhal gastritis, 682. 

Ill cancer of stomach, 600. 
in chronic gastritis, 684. 
in pulmonary tuberculosis, 1193, 1197. 
nervosa, 672-574. 
pituitary disoidors in, 1845. 

Anosmia, 1501. 
in atrophic rhinitis, 1087. 

Ill lesion of orbital lobule, 1601, 1.533, 
unilateral, 1501. 

Anoxaemia, 338-340. 
alkali reserve of blood in, 408 
ansemic, 339. 
anoxic, 339. 
arterial, 338. 

in relation to angina, 982. 
individual tolerance to, 340. 
mental ellocts of, 339. 
passive, 338, 339. 
pathology of, 338, 339. 
stagnant, 338, 339. 
symptoms of, 339, 340. 
tolerance to, 340. 
treatment of, 340. 

Anthracosis, 1186, 1187. 

the trachea in, 1120. 

Anthrax, 67-59. 

Anti-anthrax serum, 58, 50. 

Anti-diphtheria serum, 4 ; and see Diph- 
theria antitoxin. 

Antidote in acute arsenical poisoning, 372. 
Anti-dysenteric serum, 5, 118. 

in ulcerative colitis, 654. 

Anti-formin as means of detecting tubercle 
baoiUi, 32, 33, 1194. 

Anti-gos gangrene serum m acute intestinal 
obstruction, 675. 
in acute peritonitis, 758. 

Antigen, 5. 

“ Vi,’* 6. 

Antigens, 0. 

partial, for tuberculosis, 1212. 
protein, in asthma, 1152. 
specificity of, 6, 
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Antigens, typos of, in relation to agglutina- 
tion, 6. 

in typhoid baoilli, 87. 

Antiheriiiones, 484, 48.'). 

Antileprol in leprosy, 124. 

Antl-meningococciis serum, 37, .'iO. 
administration of, 50, 51. 
indications for repetition of, 50, 51 . 
intrathecal use of, 50. 

Antimony in kala-azar, 254. 
tartrate in schistosomiasis, 311. 

Antiplague serums, 127, 128. 

Antlpyrine eruptions, 1448. 

Antirachitic substance, 443. 

Anti-scarlatinal serum, 76. 

Antiscorbutic value ol foods, 449, 450, 453. 

Antiseptics, blood, 924. 

Antisera for foot-and-mouth disease, 174. 
of thcrapeautic value, 4, 5. 

Antispasmodics in asthma, 1151. 

Anti-staphylococcus serum, 5 . 
vaccine, dosage of, 18, 19. 

Anti-streptococcal sera, 5, 17. 
dosage of, 17, 18. 
vaccines, 17, IS. 

Antitetanus serum, 50. 
dosage of, 56, 57. 
by intrathecal injection, 56. 

Antitoxic serum in scarlet fever, 65. 

Antitoxin, diphtheria, dosage of, 107. 

methods of administration of, 107, 108. 
production of, in body, 4. 
scarlatinal, 5. 
sera, 4, 5. 
tetanus, 5, 56, 57. 
unit of, 4. 

Antitoxins, 4, 5. 
and active immunisation, 4, 
methods of preparation of, 5. 

Antityphoid vaccine for fever treatment of 
syphilis, 223. 

Antlvenene against scorpion stings, 329^ 
in snake poisoning, 331. 

Antrum, maxillary, infected in oral sepsis, 
624. 

suppuration in, 1091, 1092. 

Antuitrin growth, 520. 

S, 519. 

Anuria, 1289. 

causes of, 1289. 
in blackwater lover, 247, 249. 
in cholera, 120. ^ 

in yellow fever, 179. 

Anus, eczema of, 1414. 
polypoid swelliiiga about, 1 84. 
pruritus of, 1403. 
in enterobiasis, 324. 

Anxiety disorders following tenifying 
cxperieiiioeH, 1 854. 
states, 1868, 1859, 1886, 1887. 
psychotherapy in, 1 8G.3. 
sexual factors in causation of, 1863. 
symptoms of, 1858, 1859. 


Anxiety, states, visceral symptoms of, 577. 
Aorta, abdominal, and its branches, 
aneurysm of, 1060-1061. 
ascending arch of, aneurysm of, 1044, 
1045. 

symptoms and diagnosis of, 1044. 
atheroma of, 976, 1038, 1039. / 

atresia of the, 969. 
coarctation of, 969, 972. 
descending arch of, aneurysm of, 104^7. 

thoracic, aneurysm of, 1047. 
dextra position oi', 968, 909. 
dilated, syiuiiioms of, 1044. 
double, 969. 

general dilatation of, 1044. 
hypoplasia of, 969, 973. 
syphilis of the, 976-979, 1031, 
thoracic, and branches, aneurysm of, 
1044-1050. 
transposition of, 969. 
transverse arch of, aneurysm of, 1046- 
1047. 

Aortic aneurysm, 1044; and see under 
Aneurysm. 

disease, value of digitalis m, 866. 
incompetence, 926, 028, 932-935. 
aetiology of, 932, 1032. 
and aneurysm, 1044. 
prognosis of, 800, 925. 
syphilitic, 976. 

stenosis, 926, 928, 929, 930-932. 
absolute, 930. 
aatiology of, 930. 
cardiac sounds in, 931, 032. 
congenital, 969, 975. 
diagnosis of, 931, 932. 
hypertrophy of left ventricle in, 931. 
murmur in, 931, 932. 
prognosis of, 860, 932. 
pulse of, 930. 
relative, 930, 931. 
symptoms of. 930, 931. 
syphilitic, 930. 

Aortic Incompetence, angina In, 981. 

Aortic valve, congenital anomalies, of, 969. 
valves, atheroma of, 1038. 

more commonly affected in chronic 
endocarditis, 925. 

scarlatinal rheumatism selecting, 72. 
Aortitis, amto, 1030. 

syphilitic, 970, 978, 979, 1042. 
pathology and relative frequency of, 
976. 

results of, 976. 

Apathy in lesions of corpus callosum, ot 
prefrontal lobe, 1527. 

Ape-hand, the, in median nerve paralysis, 
1701. 

Aperients, abuse of, effects of, 622, 647. 

In B. coli infections, 27. 
in constipation, 621. 

Apex-beat, the, 846. 
heaving, 931, 956. 
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Apex-beat, in acute pericarditis, 959. 
in adhesive pericarditis, 902. 
in bundle-branch block, 910. 
in chronic myocarditis, 950. 
in dilatation of heart, 956. 
in fatty heart, 952, 953. 
in hypcithyroidism, 997. 
in hypertrophy, 955. 
in mitral incompetence, 939. 
in mitral atonoais, 930. 
in thoracic aneurysm, 1047. 
systolic recession of, in chronic adhesive 
pericarditis, 962. 

Aphasia, aetiology of, 1010, 1012. 

and other defects of speech, 1610-1619. 

Broca’s, 1611. 

conditiona involved in, 1610- 1614. 
estimation of testamentary capacity in, 

1616. 

in lesions of iiiefrontal lobes, 1528, 1611. 

in lesions of temporal lobes, 1530, 1610. 

in lethargic encephalitis, 1581. 

ill mumps, 165. 

jargon, 1530, 1611, 1613. 

lesions responsible for, 1(5)2. 

method of examination in, J616. 

motor, 1612. 

lirognosis of, 1615, 

pure, 1611. 

recovery from, 1615. 

rc-edueation of speech in, 1615. 

symptoms of, 1014. 

treatment, 1615-1016. 

verbal, 1530. 

Aphasic attacks in migraine, 1 006. 

Aphonia, functional, 1099, 1115, II 16. 
shell-shock in relation to, 1115. 
hysterical, 1589, 1881. 
in beriberi, 461. 
in laryngitis, 1099, 1103. 
m small-pox, 149, 1 50 152. 

Aphtha epizootica, 174. 

Aphthee, 526. 

Aphtboiis stomatitis, 526. 
after bismuth thoraiiy, 217. 
ulcers in sprue, 639. 

Apical infection, 523. 
symptoms of, 524. 
treatment of, 524. 

Apicolysis in pulmonary tuberculosis, 
1214. 

Aplastic anaamia, 785 ; and sec Anicmia, 
aplastic. 

Apnoumatosis, 1165, 1166-1169. 

Apodemus speciosus, 230. 

Apomorphine in acute alcoholism, 356. 
in alcoholism, 356. 

Aponeuroses, fibrositis of, 1367, 1363. 

Apoplectic chorea, 1531. 
syndrome, the, 1589. 

Apoplexy, causes of, 1596-1599. 
cerebellar, 1602. 

determination of side of lesion in, 1601. 


Apoplexy, localising symptoms of, 1699- 
1601. 

Iirognosis of, 1605. 
pulmonary, 1162. 

Appendicitis, 675-682. 
acute, 676-680. 

{etiology of, 675. 
anuebic, 263, 266. 
and intestinal 'worms, 324. 
as cause of peritonitis, 763, 755. 
bacteriology of, 676. 

B. coll in, 24. 
catarrhal, 676. 
eaiisca of death in, 680. 
chronic, C80-6S2. 
diagnosis of, 681. 
spastic constipation in, 617. 
symptoms of, 681, 682. 
treatment of, 682. 
in relation to aciinomycoais, 186. 
ill typhoid, 85. 
pelvic, 677, 681. 
recurrent subacute, 680. 
tendaney to iccurreiice in, 678, 680. 
Appendicoslomy in bacillary dysentiiiy 
118. 

in nli'orative colitis, 06!1, 654. 
Appendicular concretion, 676. 
dyspepsia, 680. 

Appendix, abscess formation in, 678, 680., 
mfeclions of, iii relation to periLoiieuni 
676, 678, 753. 
perforation of, 678. 

situation of, as aflbciing symptoms of 
aiipendicitis, 678, 682. 
ulceration of, 678. 

Appetite, excessive, in diabetes, 416. 
Apple-jelly nodules of lupus, 544, 1094, 
1106, 1467. 

Apraxia, 1619-1620, 1829. 
aetiology, 161 9-1 620. 
diagnosis of, J620. 
lesions concerned in, 1691. 
motor, 1619. 

Aprosexia, 1096. 

Aran-Duchenne type of paralysis, 1790. 
Arborization heart-block, 911. 

Argyll Robertson pupil, 

diagnostic sigmficance of, 
m tabos, 1642, 1645, 1646, 1649. 
Arlthinomania, 1710. 

Arnetli index of leucocytosia in pulmonary 
tuberculosis, 1196. 

Arrhythmia, cardiac, from toxaemia, 25. 
sinus, 885. 

Arsenic acid, uses of, 370. 
eruptions, 1447. 
in food, 370, 371. 
in Hotlgkin’s disease, 844. 
in leukaemia, 804, 806. 
in polycythaemia, 794. 
m treatment of anaemias, 17, 822. 
lethal dose of, 372. 
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Arsenic, metallic, uses of, 370. 
vitreoQB, 370. 
white, uses of, 370. 

Arsenical neuritis, 372, 1779. 
poisoning, 370-374. 
acute, 371, 372. 
pathology of, 371. 
symptoms of, 371, 372. 
treatment of, 372. 
antidote to, 372. 
chronic, erythrocytoaia in, 793. 
eymiDtoma of, 372. 
treatment of, 372. 

preparations in relation to optic atropli 3 '', 
1504. 

in treatment of syphilis, 207-215. 
pentavalent, in treatment of ayphilia, 
214,215. 

trivalent, in trcjitment of aypliilLs, 
207-214. 

Arsenious acid, 370. 
anh37di-ide, 370. 
sulphide, 370. 

Arsenluretted hydrogen, 372. 

poisoning by, 372, 373, 006. 
Arsenobenzene derivatives, poisoning by, 
371. 373, 374. 

Arsenobillon, 208 ; and see Arsphenamine 
and Salvaisan. 

Arsine, 370, 371. 

poisoning, eftoct of, on liver, 210, 213, 
374, 690. 

preparations, 210. 

adiniiustratiou of, 210. 
choice of, 210. 
contra-indicaiion.s to, 214 
dosage of, 209, 212. 
in anthrax, 59. 
in rat-bite fever, 238 
in relapsing fever, 237. 
in e 3 '^philis, 208, 209. 
in yaws, 227. 

precautions nceesaary in use of, 214, 
374. 

risk of, in diabetics, 214. 
theraijcutic properties of, 209. 
toxic eflccta of, 210, 374. 
treatment, neuro-recurrcnces after, 214, 
219. 

Arterial blood-pressure, 1064 ; and ate 
lllood-jiressure. 
degeneration, 1037^ 1040. 
fibrotic, 1040. 
hyaline, 1040. 

disease, classiheation of, 1029. 
due to lead poisoning, 364. 
high blood-pressiiJ’c in, 1005. 
in polyeythtomia, 794. 
in relation to angina pectoris, 981, 982. 
to insamty, 981, 982. 
embolism in septic endocarditis, 921. 
infiltration, 1040, 1041. 
pathology of, 1040. 


Arterial Inflammation, 1030-1035. 
pyaemia, in septic endocarditis, 919, 
spasm in electrical injuries, 345. 
thrombosis, 1060. 

cerebral syphilitic, 1631, 1632. 
Arteries, calcification of, 1037, 1041. 
degeneration of middle coat of, 1037. 
diseases of the, 1029. ! 

classification of, 1029. 1 

effect of age on, 1036, 1037. \ 

fatty degeneration of media of, 1037. 
pulmonary, congenital malformoJitionB 
of, 968, 969, 972. 975, 1065. \ 
degeneration of, 1066. 
diseases of, 1064-1066. 
inflammation of, 1054. 
syphilitic disease of, 1054. 
tuberculous inflammation of, 1064. 
silver-wire, 1067, 1312. 

Avhip-cord, 1036, 1066. 

Arterial degenerations allied to athemma, 
1040. 

sclerosis, diffuse hyperplastic, 1036-1037. 
Monckeberg’s medial, 1037. 
Arterio-capillary fibrosis of Gull and Sutton, 
1035. ^ 

Arteriogram, 849. 

Arteriolar changes in hypcrjylaRlic sclerosis, 
1035, 1036. 

Arterio-sclerosis, objections to term, 1029, 
Arterio-venous aneurysm, 1042, 1063. 
Arteritis, acute, 1030. 
after fevers, 1030. 
infections in relation to, 1030. 
of aorta, syphilitic, 1031, 1032. 
prognosis and symptoms of, 1030. 
treatment of, 1030. 
chronic, 1031-1033, 
of coronary arteries, 948. 
syphilitic, 967. 
typhoid, 85. 

Artery of hfcmorrhage, the, 1599. 

Arthritis (and psemlo- arthritis), 1350-1367 
acute supijurativo, 1356. 
atrophic, 1350 ; and see Arthritin, 
rheuniaioid. 
classification of, 1350. 
clinical types of, 1350. 
deformans, 1 358 ; and see Osteoarthritis, 
dysenteric, 116, 1357. 
following the injection of animal sera, 
8 . 

from focal sepsis, 11, 15, 624, 1354. 
gonococcal, 23, 1355. 

diagnosis of, 293, 1355. 
gouty, 430, 432. 

hypertrophic 1358 ; and see Osteo- 
arthritis. 

in acute specific fevers, 1366. 
in bacillary dysentery, 116. 
in brucelliasis, 1357. 
in burns, 1356. 

in cerebro-apinal fever, 44, 62, 1357. 
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Arthritis, in chroiiii; inoiiingococcal scpfci- 
caBinia, 1357, 1358. 
in congenital syphilis, 206. 
in dengue fever, 1357. 
in furunculosis, 1356. 
in haomophilia, 818. 
in infected varicosities, 1356. 
in measles, 139. 
in meningitis, 1356, 1357. 
in mumps, 165. 
in osteomyletis, 1356. 
in pneumonia, 1231, 1355. 
in purpura, 816. 
in pyelitis, 1356. 

in relation to cardiac diseases, 913. 
in rheumatic fever, 289. 

in chUdrcn, 292. 
in rickets, 457. 
in scarlet fever, 69, 72, 1356. 
in septic endocarditis, 1356. 
ill small-pox, 152. 
in tonsillitis, 1356. 

in typhoid and paratyphoid fevers, 86, 
1356. 

in ulcerative colitis, 652, 1357. 
in undulant fever, 1357. 
infective, 1350. 
meningoeoccal, 1357. 
menopausal, 1360, 1309. 

“ mixed,” 1360. 

of the spine, 1362 ; and aec iSpoiidy litis, 
oral sepsis in relation to, 524. 
pneumococcal, 1355, 1356. 
pregnancy in relation to, 1352. 
psouodo-, 1367. 

rheumatoid, 1350-1355; and see Arthritis, 
non- specific, 
letiology of, 1351. 
blood sedimentation rate in 1361. 

transfusions in, 1354. 

“classical” or idioimtliic type of, 
1350. 

colonic lavage in, 1 354. 
diet in, 1352. 
drug therapy in, 1353. 
focal sepsis in, 1354, 1355. 
gold salts in treatment, 1353, 1354. 
in children, 1305 ; and see. Still’s 
disease. 

infective typo of, 1350. 
order of inleotiou of joints in, 1351, 
1352. 

pathology of, 1351. 
physical therapy in, 1352. 
prognosis in, 1362. 
protein shock m treatment, 1354. 
treatment of, 1352-1355. 
specific infective, 1355-1358. 

(of rheumatoid type), 1355-1358. 
streptococcal, vaccine therapy of, 18. 
sulphur injections in, 1364. 
symptoms of, 1351, 1352. 
suppurative, acute, 1366. 


Arthritis, syphilitic, 200. 

trcatiueiit of, 1352-1365. 
varieties off, 
tubercular, J 357. 
types of, 1350. 
vaccine treatment of, l.‘J54. 
tuberculous, 1357. 
symptoms of, 1351. 
treatment of, 1352-1355. 
vaccine therapy in, 1354. 
vertebral, 1302. 

Arthropathies m cerebro-spinal fever, 44. 

Arthropods, injurious, diseases due to, 
324-329. 

Arthrosis, 1358 ; and sec Ostco-arthritis. 

Articulation, slurring, in general paralysis, 
1639. 

Artificial respiration in carbon monoxide 
poisoning, 381. 
in electrical injuries, 346. 

As-Vs interval, 847, 1002. 
in heart-block, 905. 

Asbestosis, 1186. 
bodies, 1186. 

Ascariasis, 322, 323. 
symptoms of, 323. 
treatment of, 323. 

Ascaris dysentery, 323, 
lumbricoides, 323. 

Ascending paralysis, acute ; see Landry's 
paralysis. 

Ascheim-Zondek test for pregnancy, 517. 

Aschoff’s nodes in acute onduearditis, 015. 
in myocarditis, 946. 
in rheumatic fever, 288, 289, 

Ascites, 764-767. 
aetiology of, 764. 

chylous or chyliform, 316, 719, 839. 
in cancer of liver, 7 19. 
in cirrhosis of liver, 704. 
diagnosis of, 765. 
in cancer of gnll-bladdor, 7.34. 
m cancer of hvor, 718, 719. 
in chronic peritonitis, 759, 764. 
in cirrhosis of livor, 704. 
in congestion of liver, 691. 
in heart failure, 769, 764, 855. 
in malignant peritonitis, 764. 
in myeloid leuka3mia, 804. 
in nephritis, 704. 
in portal thrombosis, 721. 
in splenic anaemia, 832. 
in syphilitic disease of liver, 714. 
operative treatment of, 767. 
pseudo-chylous, in chronic nephritis, 131 J . 
symptoms of, 764-766, 
treatment of, 766, 767. 

Ascitic fluid, characters of, in malignant 
peritonitis, 763. 
in cirrhosis of Liver, 704. 
tuberculous, characters of, 704, 761. 

Ascorbic acid (Vitamin G), 449, 450. 
in scurvy, 453, 455, 456. 
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Ascorbic acid, special action of, 450. 

Aspergillosis, 189. 

pulmonary, 189, 1217. 

Aspergillus fumigatus, 189, 1217. 
nidulans, 1217. 

Aspiration in hepatic abscess, 711. 

Aspirin, idiosyncrasy to, 580, 581. 

in chorea, 1703. 

Assmann’s focus, 1190, 1201. 

Asteroognosls in lesions of parietal lobe, 
1529. 

in subacute combined dogeiieration 
1738. 

Asthenia, neuro-circulatory, 877 ; and see 
Heart, irritable. 

Asthma, 1147-1153. 
adenoids in relation to, 1097, 1148. 
aetiology of, 1147, 1148. 
after influenza, 170. 
allergic, 1148. 

anaphylaxis in relation to, 1149. 
bronchial, 1160, 1175. 
cardiac, 853, 1150. 
treatment of, 874. 

course, complications and sequelae of, 
1150. 

diagnosis of, 1150, 1161. 
emphysema in relation to, 1160, 1175. 
hay, 1161. 

pathology of, 1148, 1149, 
potters*, 1186. 
prognosis of, 1151. 
renal, 1150. 

symptoms of, 1149, 1160. 
thymic, 845, 1104. 
treatment of, 1151-1153. 
ursemic, 1150, 1329. 
week-end, 1148. 

Asthmatic aura, the, 1149. 
paroxysm, the, 1149. 
treatment of, 1161, 1152. 

Astrocytoma, 1536. 

Ataxia, cerebellar, 1532. 

and lethargic encephalitis, 1581. 
congenital cerebellar, 1622. 
familial ; see Ataxia, hereditary. 
Friedreich*5, 1665-1668. 
hereditary. See Cerebellar atrophies, 
primary. 

in carbon monoxide poisoning, 380. 
in cerebellar apoplexy, 1602. 
in diphtheritic neuritis, 1782. 
in disseminated sclerosis, 1655. 
in Friedreich’s disease, 1666. 
in methyl mercury poisoning, 377, 378. 
in subacute combined degeneration, 1738. 
in tabes, 1644, 164,5-1648. 

treatment of, 1652. 
intra-psychic, i873. 
sensory, 1782. 

spastic, in cere bro -spinal fever, 43. 
Atebrln in malaria, 245, 246. 
in urine, tost for, 245. 


Atebrin, toxic effects of, 245. 

Atelectasis pulmonum, 1165, 1166. 
aetiology of, 1166. 
pathology of, 1166, 1167. 

Atheroma, 1037-1039. 
aetiology of, 1038, 1071. 
and aneurysm, 1038, 1039, 1043. 
in chronic endocarditis, 925. 
in hypertension, 994. 
in inyxcedema, 492. 
in relation to arterial thrombosi.s, 106 
to cerebral thrombosis and haim^r- 
rhage, 1597. 

to renal fibrosis, 1039, 1040. 
of coronary arteries, 867, 949, 966, 
981, 1038, 1066. 

Atheromatous plaques, 1038, 1060. 
Athero-sclerosis, 1037. 

Athetoid movements in pellagra, 465. 
Athetosis, congenital bilateral, 1022. 
in lesion of optic thalamus, 1530. 
in lethargic encephalitis, 1580. 
Atmospheric conditions m relation to heat- 
stroke, 346, 347. 

pressure, effects of increased, upon 
animals, 335. * 

Atophan ((nnehophen) as uric acid climinant, 
430, 436. 

toxic action of, 690. 

Atriplex littoralis, eating of, the cause of 
atriplicism, 392. 

Atripliclsm, 392, 393. 

symptoms of, 392, 393. 

Atrophies, craft, 1714. 
of the skin, 1490. 

Atrophy, muscular, in leprosy, 122. 
of liver, acute ycillow, 696. 
of skill, senile, 1490. 
jieroneal muscular, 1753-1756. 
progressive muscular, 1743-1753. 
progressive spinal muscular, of children, 
1756-1758. 

tonic, in progressive muscular alropliy, 
1746. 

Atropine, in cardiac disease, 874. 
in gastric hypersecretion, 692, 693. 
in relation to hyperpyrexia, 348. 
tost of Marris for typhoid and para- 
typhoid, 88. 

Aub-Du Bois table of caloric requirement.^, 
420. 

Auchmeromyia luteola, 327. 

Auditives, 1613. 

Auditory and vestibular nerves, alfoctions 
of, 1614, 1615. 

Auditory nerve tumours, 1 530. 
word centre, 1611. 

Auerbach’s plexus, in relation to achalasia 
of cardia, 548. 
of anal sphincter, 604. 
of pharyngo- oesophageal siihincter, 
546. 

Aura, asthmatic, 1149. 
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Aura, the epileptic, 1679-1682. 
halluciaatioTis associated with, 1680, 
1681. 

sensory of, migraine, 1094. 

Auricle, right, thrombosis in, 1059. 

Auricular complex in clcctro-cardioeram, 
1001. 

flbrillation, 895-900. 
jfitiology of, 896- 

angina pectoris in relation to, 982. 
circus movement in, 896, 897- 
contrasted with auricular flutter, 902- 
definition of, 896, 897. 
diagnosis of, 899. 
dilatation in relation to, 954. 
etfeet of, on the heart, 895, 896. 

on pre-systolic murmur, 898, 899. 
effect of thj'^roidectomy on, 491 . 
electro-car^ogram of, 1 007. 
in Graves’s disease, 486. 
in mitral stenosis, 936, 937. 
in thyrotoxic conditions, 896, 997. 
in toxic adenoma, 491. 
mechanism of, 896. 

value of digitalis in, 866, 8GG, 899, 900. 
flutter, 900-903. 
setiology of, 901. 
circus movement in, 896, 897. 
diagnosis of, 902, 903. 
electro-cardiogram of, 1016, 1017. 
in thyrotoxic conditions, 901, 991. 
jugular pulse iii, 902. 
nature of, 900, 901. 
partial heart- block in, 901, 902. 
prognosis of, 903. 
pulse in, 901-902. 

Auriculo-ventrlcular block, 905-910. 
electro- cardiogram of, 1018-1019. 

Auriculo-ventricular bundle, 846. 
lesion of main branch of, 910. 

electro-cardiogram of, 1021. 

nodal rhythm, 894, 895. 

electro-cardiogram of, 1014. 

node, 846. 

valves, congenital anomalies of, 970. 

Auscultation of lungs, 1082-1084. 

Autism in schizophrenia, 1867, 1868. 

Autogenous vaccines, 19. 

necessary for coliforra infections, 29. 

Autohsmotherapy in angio -neurotic 
cedema, 1075. 

Auto-intoxication m heat-stroke, 348. 

Automatism in post- basic meningitis, 943. 
post-epileptic, 1686. 

AveIJis, syndrome of, 1114, 1520. 

Avertin (bromethol) poisoning, delayed, 695. 

Aviation and anoxaemia, 339. 

Avitaminosis, experimental avian, 445, 
447. 

in relation to cooliac disease, 634. 

Axerophthol (vitamin A), 441-443. 

Axillary hairs, lepothrix infection of, 1441. 

Ayerza'S disease, 793, 1066. 


Baccelll’s sign In pleural effusion, 1250. 

Bacillary dysentery, 115; and see Dysen- 
tery, bacillary, 
emulsion, tubercular, 1211. 

Bacille Calmette-Gudrin (B.C.-G.), 35. 

Bacilli, conform, 23. 

classification of, 399. 
of food poisoning, 2, 396-399. 
pseudo-diphtheria, 97. 
sugar reactions of, 398. 

Bacilluria, 26, 1335, 1336. 
conform, 20, 27. 

vaccine treatment of, 28. 
in leprosy, 122. 
in paratyphoid fever, 95. 
in pyelitis, 1331, 1332. 
typhoid, 79, 85, 87, 91. 

Bacillus abortus, 89; and. see Brucella 
abortus. 

acidophilus in chronic colitis, 649. 

in diarrhoea, 628. 
of acne, 18. 1426, 1430, 1431 
actinomyceUum comitans, 186. 
aerogenes capsulatus, 15. 
in hemothorax, 1261. 
infecting urine, 1296. 
aertrycke, 23, 94, 175, 396. 
anthracis, 57. 

meningitis due to, 1564. 

asiaticus, 650. 

of Bordet and Gengou, 110, 113. 
bottle, 1427, 1430. 

in acne vulgaris, 1430. 
bolulinus, antitoxin produced by, 4. 
in relation to food poisoning, 401. 
Strains of, 402. 
cholerae suis, 397. 
coli communis, 23. 

COli group of organisms, 23. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in appendicitis, 24, 676. 
in the bladder, 25. 
in the bowel, 24. 

in cholecystitis, 24, 722, 723, 727. 
in cholelithiasis, 24. 
in cholera nostras, 24. 
in colitis, 24. 
in cystitis, 23, 25. 
in tBverticulitis, 24. 
in epidemic catarrhal jaundice, 
in gall-bladder sepsis, 24. 
in intestinal intoxication, 24. 
in middle ear, 27. 
in poriculio suppuration, 24. 
in peritonitis, 24, 753. 
in puerperal sepsis, 27. 
in pyelitis, 1330, 1331. 
in relation to arthritis, 
in septic endocarditis, 27, 919, 
in sinus thrombosis, 1608. 
in suppurative pylephlebitis, 721. 
in urine, 24, 26, '26, 27, 28, 1331. 
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Bacillus coll, infection of urinary tractj 24-26 
of uterus and tubes, 27. 
infections, 23-29. 
treatment of, 27-29. 
vaccine treatment of, 28, 29. 
modes of infection by, 2.3, 24. 
r6le of, in disease, 23. 

Bopticiemiu, 27. 
sites of infection by, 24, 26. 
of Ducrey vaccine in fever therapy of 
syphilis, 223. 

dysenteriae Morgan No. 1, 115, 398. 
in epidemic diarrhoea in children, 116, 
629. 

in relation to ulcerative colitis, 660. 
in suppurative pylephlebitis, 721. 
typos of, 115. 

of Eberlh as a cause of meningitis, 1667. 
enteritidis, 396 ; and aee Bacillus gaert- 
ner. 

aertrycke, 396; and see Bacillus aer- 
trycke. 

in epidemic diarrhoea in children, 629. 
of epidemic jaundice, 398. 
faecalis alkaligenes, 398. 

Flexner’s, 115. 

of Friedl&nder in acute tracheitis, 1119. 

in bronchitis, 1130. 
gaertner, 396, 398. 

of glanders, 59 ; and see Bacillus mallei. 
Hofmann’s, 97. 

influenz® (Bfeiffer), 14, 1110, 1130, 1133, 
1561. 

of Klebs-Loeiner, 96, 97. 
in measles, 1 39. 

in nasal disohargo in scarlet fever, 71. 
in rhinitis, 1086. 

organism.s associated with, in throat, 
97. 

staining of, 97. 
types of, 97. 
lepr®, 121. 
mallei, 59. 1362. 
toxin of, 60. 

Morgan’s, in epidemic diarrhoea in 
children, 115, 629. 
paratyphosus A, 94, 398. 

B, 94, 398. 

C, 94. 

pestis, 2, 125. 

Pfeiffer, 12, 168. 

characters of, 168. 
in acute tracheitis, 1119. 
in relation to diseases otlier than 
influenza, 168. 

in relation to influenza, 168, 171. 
in septic endocarditis, 919, 920. 
Bopticssmia due to, 12. 
proteus, 15, 26, 1331. 
antigens of, 6. 

K strain, 268. 

relationship of Rickottsias to, 268. 

X 19, 268, 276. 


Bacillus, pseudo-asiaticus, 399. 
pseudo-diphtheria, 97. 
psittacosis, 175. 

pyocyaneus, in pemphigus, 1457. 

septicaemia from, 12. 

Shiga’s, 4, 116. 

of smegma, distinguished from tuherclo 
bacillus, 33. 

Sonne’s, 115. 

sporogenes in haeinothorax, 1261. 
suipestifer, 94. 
of tetanus, 53, 54. 

distribution of, 53. 
tuberculosis, 29, 30, 1189. 
avian form of, 29. 
bovine type of, 29, 30. 
charactois of, 29. 
human type of, 29. 
in ascitic fluid, 761. 
isolation and recognition of, 32, 33. 
staining reactions of, 29. 
types of, 29, 30, 1194. 
typhi murium, 397. 
typhosus, 6, 7, 78. 

antigens of, 6. ; 

characters of, 78. * 

m cholecystitis,, 723, 727. 
in gall-stones, 85, 728. 
in septic endocarditis, 919. 
in suppurative pylephlebitis, 721. 
relative virulence of rough and smooth 
stramH, 6. 
toxins of, 78, 79. 
types of, 87. 

welchii, effects of infection with, 1074. 
in relation to acute intestinal obytnic- 
tion, 675. 

infections, blood in, 773. 
whitmori, 124. 
xerosis, 97. 

Backache in bacillus coli infections, 26. 
chronic, in visceropto.sjs, 749. 
in dengue, 181. 
in small-pox, 160, 165. 
in trench fever, 282. 
in typhus, 276. 
toxajmic, 11. 

Back-pressure theory of heart failure, 868. 
Bacteria, aerobic, 2. 
agglutination of, 6. 
anaerobic, 2. 

and fungi, skin eruptions due to, 1460- 
1467. 

classifleation of, 2, 6, 
commensal, 1. 
contaminating food, 393. 
effect of glycerine on, 9. 
electrical charge of, 6. 
in causation of acute suppurative gas- 
tritis, 583. 

in meningococcal spinal fluid, 45. 
in relation to carbohydrate digestion, 
623. 
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Bacteria, infective, 1, 2. 
non-pathogenic, 1. 

part played by, in acute intestinal 
obstruction, 672. 
pathogenic, 1. 

penetration of intestinal wall by, 753. 

poisons produced by, 3. 

power of, to invade blood, 2. 

role of leucocytes in destruction of, 796. 

rough and smooth colonies of, 6. 

saprophytic, 1. 

sugar reactions of, 396, 398. 

Bacteriaemla, 2, 12. 
from dental trauma, 524 
m bacterial food-poisoning, 399. 
ill ccrcbro-spinal fever, 40. 
in dijihthcria, 98. 
in gonorrhoeal rheumatism, 23. 
in pneumonia 1227. 

in septic endocarditis, 22, 23, 919, 920, 
922. 

in typhoid fever, 2, 79, 87, 91. 
ill undulant fever, 128. 

Bacterial activity, eflects of, 1 , 2. 

hypochlorhydria in relation to, 564, 
665. 

diseases, 11-132. 
food-poisoning, 394-402. 
infection, 1-3. 
as a cause of (barrhoBa, 623. 
of stomach, in hypochlorhydria, 565. 
results of, 2, 3. 

Intoxication, 3. 
invasion, 2. 

irritants, dermatitis from, 1420-1432. 
toxsemia in relation to renal disease, 1 299. 
toxins as gastric irritants. 501. 

injection of, to produce active im- 
munity, 4. 
vaccines, 4. 
virulence, 2, 15. 
variations in, 15. 

Bactericidal action of gastric juice, 524, 559, 
561. 

Bacteriological diagnosis of whooping- 
cough, 113. 

examination of stools, 615, 1370. 
Bacteriology of chronic rheumatism, 1367- 
1371. 

of food poisoning, 396-399. 

Bacteriolysis, 5. 

Bacteriophage, 10. 

in bacillary dysentery, 118. 
in cholera, 119, 120. 
nature and properties of, 1 0. 

Bacterium pseudo-asiaticus, 399. 
tularense, 61, 62. 

Bacteriurla, 26 ; and see Bacilluria. 

Bagdad boll, 265. 

Baker’s Itch, 1409. 

Balantidium coli, 266. 

Balloon ascents, deaths from high altitudes 
in, 340. 


Balneological treatment of arterial hyper- 
tension, 1069. 

Bamberger’s sign in acute pericarditis, 959. 
Banti’s disease, 830 ; and see Splemc 
anoimia. 

Banting and Best’s discovery of insulin, 
412. 

Banting cure for obesity, 438. 

Barany’s caloric test for vestibular lesions, 
1516. 

Barber’s rash, 1421, 1425, 1435. 

forms of, 1425 ; a'tid see Sycosis barbai. 

Barbiers, 459. 

Barbitone, addiction to, 1842. 

Barbiturate poisoning, ocular palsies in, 
1507. 

Barbiturates, addiction to, 1842. 

in affective disorders, 1862. 

Barcoo rot, 1495. 

Barium enema, for examination of the 
colon, 613, 614. 
technique of, 614, 

meal for investigation of gastric func- 
tions, 568. 

and enema for investigation of cancer 
of colon, 659, 660. 

for investigation of diverticula of 
colon, 661. 

for investigation of intestinal func- 
tions, 613, 614, 620, 625. 

Barlow’s disease, 454; and see Scurvy, 
infantile. 

Barrel chest, 1081, 1174. 

Bartonella bacilliformls, 130. 131. 

infections, blood in, 131. 

Bartonellosis, 130-132. 
generalised, 131. 

Barton’s bodies in Oroya fever, 131. 

Basal ganglia in lethargic encephalitis, 1580. 
localisation of lesions of, 1530. 
metabolism, 403. 

Basedow’s disease, 486 ; and see Graves’s 

Hi QOll oo 

Basophilia, 798, '799. 
diffuse, 772. 
punctate, 772. 

in lead poisoning, 363, 364, 365. 
Basophilism syndrome, Cushing’s, 474-476 ; 

and see Cushing’s syndrome. 

Bastedo’s inflation sign, 681. 

Bath treatment in heart affections, 865. 
in typhoid, 93. 
of affective disorders, 1862, 

Bats as transmitters of rabies, 1585. 

Bauer’s operation for chronic adhesive 
pericarditis, 963. 

Bayer “ 205 in sleeping sickness, 259. 

in trypanosomiasis, 259, 200. 

Bazin’s disease, 1464. 

B.C.-G. vaccine, 35, 1208. 

in pophylaxia of tuberculosis, 1208. 
Bed-sores in cerebro-spinal fever, 39. 
in small-pox, 152. 
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Bed-sores in typhoid, 86. 

ill typhuB fovor, 278, 279. 

Bee-stings, 326. 

Beef worm, the, 327. 

Beer, arsenical contamination of, 371. 

lead contamination of, 362, 366. 

Beet tongue in pellagra, 464. 

Bejel and yaws, 225. 

Bell sound, 1084. 

Bell’s paralysis, 1510 and see under 
Paralysis. 

Belladonna for relief of intestinal spasm, 
643. 

in nervous and post-prandial diarrhff‘a, 
627. 

Bellergal in pink disease, 300. 
in whooping-cough, 114. 
rash, 74. 

to check ptyalism, 529. 

Bence-Jones proteinuria, 1291. 

** Bends,” the, in caisBon disease, 336. 
Benedict’s solution, 417, 418. 

Benedikt’s syndrome, 1507. 

Bensley’s specific granules in pancreatic 
cells, 412-415. 

Benzene, industrial uses of, 383. 
poisoning, 383, 384. 
delirium in, 1 842. 

prophylaxis and treatment of, 384. 
Benzidine test for occult blood, 615. 

Benzine, 383. 

Benzocaine (ana3sthesine) in laryngeal 
tuberculosis, 1108. 

Beraneck’s tuberculin, 1211. 

Berberine sulphate in oriental sore, 256. 
Beriberi, 459-463. 

vitamin 13, in relation to, 445-447. 
Bernier’s prurigo, 1413. 

Bertiella satyri, 312. 

Besnier-Boeck-Schaumann’s disease, 1476. 
Beta-naphthol in duke infections, 306, 308 
in hook-worm, 322. 

Beta-oxybutyric acid m blood and urine, 
410, 419, 1296. 

Beta-tetra-hydi'o-naphthylamine, a pyretic 
drug, 348 ; and see Tetra-hydro- 
/3-naph thylamine . 

Bdte rouge, 325. 

Bial’s test, 418. 

Bicreol, 218. 

Big heel, 302. 

Bile, effect of ahi^biice of from intestinos 
on digestion. 685. 
excess of, in malaria, 241. 
method of obtaining, for analysis, 726. 
role of, in digestion, 609. 
secretion of, 737. 

Bllo-duct, common, obstruction of, results 
of, 685, 737. 

Bile-ducts, cancer of the, 735. 

congenital obliteration of the, 734, 735. 
obstruction of, in relation to jaundice, 
684. 


Bile-pigment stones, 729. 

Bile-pigments in urine, 684, 1203. 
tests for, 1293. 

Bile-salts in urine in jaundice, 685. 
Bilharzla haematobia, 309. 

Bilharziasis, 308 ; and see Schistosomiasis. 
Biliary calculi, 728 ; and see Gall-sfones. 
cirrhosis, 698, 699. 
coUc, 689, 730, 731. \ 

without gall-stones, 732, 733. \ 
crises, 733. \ 

obstruction, cauaes of, 684. \ 

stasis in relation to gall-stones, 72(1 730. 
Bilious attacks, 731, 1694. \ 

remittent fever, 242. \ 

types of, 242. 

Bilirubin in blood, excess of, in acholuric 
jaundice, 689. 

van den Bergh teat for, 685, 686. 
in malaria, 241. 
in urine, 685, 68G. 

Binet and Simon tests of intelligence, 1850. 
Biot’s breathing, 1081. 

Biquinyl, 218. 

Birth control, 1851. # 

Birth injuries, 1776, 1847. 

Birth-Injury and idiocy, 1847. 

Bisantol, 218. 

Biscuit-like complexion in subacute com- 
bined degenerati on, 1741. 
Bisglucol) 218. 

Biskra button, 255. 

Bismogenol, 218. 

Bismosalvan, 218. 

Bismosan, 218. 

Bismuth-emetine-iodide in amoebic dyson- 
tcry, 266. 

I Bismuth preparations, dosage of, 217. 
in treatment of syphilis, 216-220. 
choice of, 218. 

combined with arsphonamine, 218, 
219. 

in treatment of yaws, 227. 
toxic effects of, 217. 

Bisoxyl, 21 8. 

Bivatol, 217. 

Bites and stings, 1441. 

Bithynia fuchsiana in relation to clonor- 
chiasis, 307. 

Black death, 126. 
fever, 251, 252. 
spit, 1187. 

Black tongue, 448. 

vomit in yellow fever, 176, 179, 
Blackheads, 1430, 1431. 

Blackwater fever, 246-250. 

Bladder lesions in BchistoBomiasis, 309, 310. 
neurasthenia, 26. 
symptoms in appendicitis, 678. 
in tabes, 1645. 
treatment of, 1651. 

Blanching test in scarlet fever, 65, 73. 
Blastomyces infecting lungs, 1218. 
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Blastomycoldes dermatitidis, 100. 

Immitis, 190. 
tularensis, 190. 

Blastomycosis, 190, 191, 121 G. 

Bleeders, 817, 818. 

Bleeding tendencies, hereditary, 817. 
Bleeding-time, 810. 

in oasontial thromljocytopeiiia, 814. 
in hsBmophiLia, 818. 
in purpura, 810. 

increased, in purpuric states, 810. 
Blepharitis, ciliary, 1423. 

associated with adenoids, 1097. 
in measles, 139. 
vaccine treatment of, 18. 
with eczema, 1412. 

Blepharospasm in hysteria, 1881. 

BUghia sapida, 390. 

Blindness after smaU-pox, 152. 
and retrobulbar neuritis, 1502. 
eaused by microhlariaa, 318. 
in acromegaly,473. 
in congenital syphilis, 205. 
in hydrocephalus in children, 1549. 
in intracranial tuniour, 1539. 
in leprosy, 122. 

Ill neuromyelitiH optica, 1661. 
in post- basic meningitis of infants, 41, 43 
in Sclulder’s disease, 1663. 
sudden, in toxa3mic kidney, 1300. 
Blocking of train of thought in schizo- 
phrenia, 1869. 

Blood, injection of, for mclicna neonatorum, 
813. 

for onyalai, 303. 

Ill urine, 1292 ; and set Haunatiiria. 
Blood, viscosity of, in acute intestinal ob- 
struction, 673. 
in cholera, 119. 

increased in congenital heart disease, 
970. 

ill polycytheemia, 794. 

Blood analysis in carbon monoxide poison- 
ing, 381. 

alcohol in alcoholic intoxication, 355, 357. 
and corebro-splnal fluid m neuro-syphilis, 
1629-1630. 

antiseptics in septic endocarditis, 924. 
cells, immaturity of, in the ieukasmias, 
802, 803, 
red, 769-772. 

characters of, 769, 770, 771. 
death and destruction of, 771. 
formation and development of, 772, 
776. 

fragility of, 683, 787. 
nomenclature of, 772. 
nucleated, in loukaunia, 804, 806. 
number of, 769, 770. 
substances necessary for develop- 
ment of, 774. 

variability in size and shape of, 770, 
771. 


I Blood cells, white, 796. 

differential count of, 796. 
groups of, 796. 
normal fluctuations of, 796. 
number of, 796. 
role of, 798. 

coagulation, theory of, 809. 
time, 810. 

constituent elements of the, 768, 769, 
790, 797, 810. 

-culture, for diagnosis of typhoid, 87. 
demonstration of tubercle bacilli in, 33. 
diseases of the, 768-823. 

cla.s8ification of, 772. 
dyscrasias after arsphenamme, 213. 

effects of radium on, 354. 

-examination test of renal elflciency, 
1286. 

groups, 771, 772. 

Landstcincr classification of, 771. 
hydrogen-ion concentration of, 406, 407. 
m onoimia pseudo-leiikoimiea infantum, 
792. 

in alcholurio jaundice, 690. 
m acute anterior poliomyelitis, 240. 
in acute leukaimia, 808. 
in agranulocytosis, 801. 
in ancylostomiasis, 321. 
in aplastic anosmia, 786. 
in arseniuretted hydrogen poisoning, 373. 
m benzene poisoning, 383, 384. 

Ill blackwater fever, 247, 248. 
in cancer of stomach, 601. 
in carbon monoxide poisoning, 380. 
in carbon tetrachloride poisoning, 388. 
in ccrebro-Bpinal fever, 38, 40. 

Ill cholera, 119. 

in chronic lymphatic lauksemia, 806. 
in chrome myeloid leukaemia, 804. 
in congenital heart disease, 970, 971. 
in diphtheria, 101, 102. 
in essential thrombocytopenia, 814. 
in glandular fever, 286. 
in gont, 430, 431, 432. 
in Graves’s disease, 488. 
in Hodgkin’s disease, 842. 
in hydatid disease, 716, 717. 
in hyperparathyroidism, 499. 
in hypochromic anaemia, 777. 
in idioiiathic steatorrhoea, 636. 
m jaundice, 684, 685. 
m kala-azar, 252, 253. 
in lead poisoning, 363, 365. 
in leukaemia, 804, 806, 808, 809. 
in lobar pneumonia, 1229, 1230. 
in malaria 241, 242, 243. 
in measles, 138. 

in mono-nitrobenzene poisoning, 384. 
in myx oedema, 493. 
in nephrosis, 1302. 
in Oroya fever, 131. 
in pellagra, 464. 
in pernicious anaemia, 781. 
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Blood, in plaguu, 126. 
in polycytliHjmia, 793, 794. 
in pulmonary tuberculosis, 1196, 1204. 
in relapsing fever, 235. 
in rheumatic fever, 290. 
in rickets, 457. 

in Kocky Mountain lick typhus, 274. 

in rubella, 144. 

in scarlet fever, 68. 

in scurvy, 452. 

in secondary syphilis, 201. 

in septic endocarditis, 922. 

in septicaemia, 13. 

in sickle- celled ainemia, 787. 

in sleeping sickness, 259. 

ill small -pox, 147. 

in splenic anaemia, 831. 

in sprue, 639. 

ill sub-aciitc combined degeneration, 
1737. 

in trench fever, 283. 

in tropical macrocytic anaimia, 467, 468. 
in typhoid, 85. 
in undulant fever, 129. 
in urine, 1292 ; and ,'yve Ilicmaturia. 
m wJioopmg-cough, 111. 
in yellow fever, 178. 
infective organisms in, 2. 
injection of, for melacna neonatorum, 813. 
for onyalai, 303. 

-letting in cardiac failure, 872, 874. 
normal human, for injection, for haemor- 
rhagic states, 812, 813. 
occult, recognition of, in stools, 615, 616. 

significance of, 589, 590. 
plasma, 810. 

in haemorrhagic disease, 811. 
platelets, 580, 810. 

in acute leukaemia, 808. 

in essential thrombocytcuienia, 814. 

in purpura, 810. 

origin of, 810. 

rOlo of, 810. 

spleen ill relation to, 810. 
Blood-pressure, arterial, 1064 “1071. 

as prognostic indication in pulmonary 
tubercle, 1207. 

effect of suprarenal secretion on, 503. 
in diffuse hyperplastic sclerosis, 1036. 
in diphtheria, 100, 102. 
in hypertension, 995, 1064. 
in mitral stenosis,^ 936. 
in paratyphoid fever, 95. 
in pneumonia, 1230, 1233. 
in pulmonary tuberculosis, 1196. 
in relation to ceiebral thrombosis and 
hiemorrhago, 1598. 
to treatment of apoplexy, 1606. 
in typhoid, 85. 
in yellow fever, 178, 179. 
high, fatty degeneration of media in, 
1037. 

in angina pectoris, 082, 983. 


Blood-pressure, high, in chronic lead 
poisoning, 364. 

in granular kidney, 1320, 1321. 
in intracranial tumour, 1541. 
in myxGBdcma, 493. 
in nephritis, 1066. 
in relation to aneurysm, 1042. j 
in relation to opistaxis, 1088. 
low, during epileptic attack, 
in Addison’s disease, 506. 
in blackwater fever, 248. 
ill cholera, 120, 121. 
in diabetic coma, 416, 
in diphtheria, 102. 
in infarction of heart, 991. \ 

in kala-azar, 252. 
in typhus, 278. 

physiological variations in, 1064, 
pituitary gland in relation to, 470. 
spleen as reservoir of, 825, 826. 
subnormal arterial, 1070. 
supernormal arterial, 1066, 1068. 
Blood-serum, antibodies in, 771. 

-storage, function of spleen in, 825, 8^6. 
-urea in relation to estimation of reiial 
function, 1286. 

-volume, increased, conditions associated 
with, 768. 

Blood-stains, recognition of human blood 
in, 7. 

-sugar, 409, 410. 

effect of arsphenamine remedies on, 
214. 

in Addison’s disease, 506. 
normal limits of, 409. 

-transfusion. See Transfusion of Blood, 
-urea clearance test of renal capacity, 
1287. 

raised in alkalosis, 1 326. 

Blood-vessels, diseases of, 1029-1074. 
classification of, 1029. 
effect of Sp. pallida on, 195, 

-volume, 768, 769. 

Bloody flux m Britain, 650. 

Blue line after bismuth therajiy, 217. 

on gums in lead poisoning, 360, 
361, 305, 366. 

in mercurial poisoning, 376. 

Bockhart’s impetigo, 1423. 

Boeck’s cutaneous sarcoid, 1204, 1477. 
Boils, 1424. 
in diabetes, 416. 
in small-pox, 152. 
in typhoid, 86, 94. 
vaccine treatment of, 18, 19. 

Bdllinger’s discovery of actinomyces bo vis, 
185. 

Bone, aneurysm pressure on, 1044, 1047. 
carcinomatosis of, as cause of leuco- 
erythroblastic anaemia, 784. 
echinococcosis of, 315. 
excrescences in goundou, 227. 
necrosis of, in scarlet fever, 71. 
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Bone, sarcoidosis of, 1479. 

syphilitic lesions of 195, 202, 203. 

Bone lesions associated with arthritis, 
1372. 

in acromegaly, 472, 473. 
in cretinism, 495. 
in Cnshing’s Hyn<lrome, 475. 
in erythroblastic anaemia of Cooley, 
784. 

in goundou, 227. 

in gout, 432, 434. 

in Graves’s disease, 488. 

in hyperparathyroidism, 499. 

in idiopathic steatorrhcfia, (530. 

ill infantile aciirvy, 454. 

in leprosy, 122. 

in richets, 456, 457. 

in scurvy, 451. 

in typhoid, 86. 

in yaws, 226. 

Bone-marrow, aplasia of, causes of, 785. 
(lego Herat ion of, in pernieious anaemia, 
778. 

hyperplasia of, in lia3morrhage, 776. 
in poniioious anaomia, 780. 
in polycythicmia, 793. 
in agrannlocytocis, 800. 
in benzene poisoning, 383, 384. 
in chronic myeloid leukaemia, 803. 
m essential thromhocyto 2 icnia, 814. 
in Gaucher’s disease, 834. 
in hyperparathyroidism, 499. 
in kala-azar, 252. 
in leukaunia, 803, 808. 
in Niemann- Pick’s disease, 835. 
in polycythicmia, 793. 
in relation to red blood cell formation, 
772. 

in troyiical maerocytic anamiia, 467. 
lesions of, in relation to anannia, 773. 
necrosis of, in small-pox, 147. 
poisons acting on, 785 
stomach se(*retion in relation to, 559. 
typhoid bacilli in, 87. 

Bones, action of radium on, 354, 355. 
diseases of the, 1382-1389. 

in yaws, 226, 
storage of lead m, 363. 

Boothby and Sandiford’s nomograph, 404, 
420. 

Borborygmi, cause of, 645. 

Bordet and Gengou, bacillus of, 110, 113. 
complement deviation test of, 5. 

Bornholm disease, 1369. 

Bosch yaws, 256. 

Bothriocephalus latus, causing anannia, 779. 

Botulism, 401, 402. 

Bouton diaphragmatique of Guinean dc 
Mussy, 1247. 

Bouton d’OHent, 255. 

Bovine tuberculosis, 20, 1189. 

Bow-leg in rickets, 457. 

Box head in rickets, 457. 


Brachial neuritis, 1369, 1370, 1769. 

plexus, anatomy and physiology of, 
1759-1700. 

anenr 3 '^amal jjressnre on, 1046. 
lesions of, 1759-1760. 
paralysis, 1759, 1700, 1776. 

Bradycardia, conditions of occurrence of, 
882, 883. 

Bradycardia, sinus, 882, 883. 
aetiology of, 882, 883. 
from lack of Vitamin B, 447. 
lU dijihtheria, 102, 
n heart failure, 856. 
n jaundice, 685. 
n phlcbotomiis hiver, IHI. 
in yellow fever, 179. 

method of estimating vitamin B in food, 
446. 

physiological, 8S2. 

Bradypnoea, 1081. 

Brain, abscess of, 1552; and sec Enceph- 
ahtis, suppurative, 
metastatic, 13, 1553. 
actinomycosis of, 187. 
disease, degenerative and hereditary, 
1826-1830. 
gumma of, 1632, 
hydatid cysts of, 314, 315, 
in chronic alcoholiain, 358. 
in malaria, 241. 
infarction of, 1065. 

lesions m ainrebic dysentery, 263, 264. 

in lethargic encephalitis, 1578. 
rose-coloured, in encephalitis lethargiea, 
1598. 

signs of local lesions of, 1525-1535; 
and see under Cerebral. 

Braunia Jassyensis, 312. 

Break-bone fever, 181 ; and see Dengue, 
arthntis in. 

Breast-feeding in relation to rickets, 458. 

Breath sounds, adventitious, 1083, 1084. 
in abscess of lung, 1179. 
in acute bronchitis, 1131, 1134. 
in asthma, 1149. 
in bronchiectasis, 1165, 1156. 
in broncho-pneumonia, 1237, 1238. 
in early pulmonary tubercle, 1 1 98. 
in enlarged mediastinal glands, 1278. 
in hyper ifiinia of lungs, 1160. 
in lobar pneumonia, 1229. 
in pleurisy with elfiision, 1250, 1251. 
in pneumothorax, 1266. 
in pulmonary collapse, 1167, 1169, 
in pulmonary emphysema, 1174. 
in pulmonary fibrosis, 1185. 
in pulmonary oedema, 1162. 
in pulmonary tuberculosis, 1 1 99, 1200. 
varieties of, 1082-1084. 

Breathlessness as a sign of cardiac failure, 
852, 853, 874 ; and see Dyspnoea, 
in soldier’s heart, 878. 

Bright’s disease, types of, 1298, 1299. 
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Brill’s disease, 269, 270, 275. 

Brissaud’s infantilism, 476. 

Broadbent’s sign in adhesive pericarditis, 
962. 

Broca’s centre and speech, Kill. 

Bromethol (avertin) poisoning, delayed, 
causing hepatic necrosis, 695. 

Bromide acne, 1447. 

anthrocoid form of, 1447. 
in epileptic cases, 1691. 

Intoxication, 1841. 

Bromides, in affective disorders, 
in epilepsy, 
in sea-sickness, .343. 
place of, in cardiac disease, 863, 873. 

Bromidrosis, 1400. 

Bromism, 1691. 

Bronchi, adenoma of, 1142, 1143. 
cicatricial stenosis of the, 1146, 1147. 
diseases of the, 1129-1158. 
foreign bodies in the, 1143-1145. 
gummata of, 1218. 
infective granuloniata of the, 11-13. 
injuries to, 1168. 
leprosy of the, 1143. 

obstruction of, by external causes, 1147. 
syphilis of the, 1143. 
tuberculosis of the, 1143. 
tumours of the, 1141, 1142. 

Bronchial affections associated with the 
common cold, 134. 
breathing, 1082. 
catarrh, 1130. 
in rickets, 467. 

lymph glands, tuberculosis of, 840. 
spasm in relation to asthma, 1148, 1149. 
stenosis and obstruction, 1143-1147. 
tract. Bacillus coli infection of, 27. 

Bronchiectasis, 1153-1158. 
after measles, 138, 139, 141. 
aneurysm formation in, 1154. 
congenital, 1154. 

following bronchial stenosis, 1144, 1146. 
operative treatment of, 1168. 
saccular, 1154. 
vaccine treatment of, 1158, 

Bronchiolectasis, 112, 1153, 1154. 

Bronchiolitis fibrosa obliterans, 1135, 1136. 
in influenza, 169, 170. 

Bronchitis, 1129-1141. 
acute catarrhal of the larger tubes, 
1130-1133!? 
fibrinous, 1136, 1137. 
plastic, 1136 
purulent, 1133-1135. 
suppurative, 1 1 33-1 1 35. 
adenoids in relation to, 1097. 
bacteriology of, 1130, 1133, 1138. 
capillary, 1133, 1239. 

in whooping-cough, 112, 1183. 
chronic, 1137-1141. 
catarrhal, 1137-1140. 
fibrinous, 1136, 1137, 1141. 


Bronchitis, chronic, from mechanical and 
chemical agencies, 1141. 
suppuration, 1140, 1141. 
clasBihcation of, 1130. 
fetid, 1140. 
in measles, 138. 
in paratyphoid fever, 95. 
in scurvy, 453. 
in small-pox, 152. 
in typhoid, 81, 85. 
in typhus, 278. 

in whooping-cough, 112. i 

secondary, 1135, 1141. \ 

Broncholiths as cause of bronchial obstnu'* 
lion, 1144. 

Bronchophony, 1084. 

Broncho-pneumonia, 1237- 1243 
aspiration, in scarlet fever, 70 
in dermato- myositis, 1373. 
in diabetes, 417. 
in diphtheria, 98, 100, 10.3, 105. 
in measles, 138, 139, 141. 
m paratyphoid fever, 95. 
in plague, 126. I 

in small-pox, 152. • ‘ 

in typhus, 278. 
in undulant fever, 129. 
in whooping-cough, 112. 
inhalation, aspiration, and deglutition, 
1242, 1243. 

pneumococcus in relation to, 1237. 

primary, 1237, 1238. 

course of, 1238. 
secondary, 1238-1241. 
tuberculous, 1192, 1243. 
varieties of, 1237. 

Bronohorrhoea serosa, 1138. 
Broncho-cavernous breathing, 1083. 

-vesicular breathing, 1083. 

Bronchoscopic aspiration m abscess of lung, 
1181. 

Bronzed diabetes, 417, 418, 707, 708 ; and 
see Iloumochromatosis. 

Brooke's epithelioma adenoides cystloum, 
1484. 

Brown S6quard’s syndrome, 1719. 

Brucella abortus, 128, 130. 

as cause of undulant fever, 128. 

melitensis, 128, 130. 

Brucelliasis, 128 ; and see Undulant fever. 
Bruit d’alrain, 1084. 

in pneumothorax, 1266. 
in tubercular cavity, 1199. 
de cornage in suppurative mediastinitis, 
1275. 

de drapeau, 1137. 
de grelottement, 1126. 
de pot ffild, 1082, 1199. 

Brush-burn, electrical, 346. 

Bubas, 225 ; mid see Yaws. 

braztliana, 256. 

Bubo, climatic, 182. 

non- venereal, 184. 



INDEX 


1915 


Bubo, of chancroid, 197. 
of plague, the, 126, 126. 
syphilitic, 196, 197. 
tropical, 182. 

Bubonic plague, 125, 126. 

Buerger's disease, 1033 ; and ape Thrombo- 
angiitis obliterans, 793. 

Buffer substances in blood, 406. 

Bulbar paralysis, in lethargic encephalitis, 
1680. 

progressive, 1743, 1747, 1748. 
Bulbocapnlne, 1865, 1866. 

Bulinus contortus, in relation to schistoso- 
miasis, 309. 

Bulla, 1398. 

Bull-neck in diphtheria, 99. 

Bundle-branch block, 910, 911. 

electro- cardiogram of, 1020, 1021. 
Bundle-branch heart-block, 910, 911. 
Burnet’s intradermal test for undulant 
fever, 130. 

Burney- Yeo mask for bronchiectasis, 1168. 

for pulmonary tuberculosis, 1211. 
Burns, acute nephritis in relation to, 
1306 . 

in liglitniiig stroke, 345, 346. 
scarlet fever following, 70. 

Bursae, syphilitic affections of, 200, 202. 
Bursitis, 1369, 1370. 

Butchers, acute pemphigus in, 1457. 

Butter, vitamin content of, 442, 443. 
Button-hole mitral valve, 936. 

Byssinosis, 1186. 

Cachexia, in cancer of stomach, 601. 
ill chronic mercurial poisoning, 376. 
ill kala-azBT, 252. 
light-headediieSB duo to, 1843. 
malarial, 243. 
pituitary, 477. 

Gaecostomy in acute intestinal obstruction, 
675. 

in bacillary dysentery, 118. 

Cseoum, actinomyces affecting, 186. 
hyperplastic tuberculosis of the, 666. 
in amcebic dysentery, 263. 

Caffeine in car^ac disease, 868, 869. 
Caisson disease, 333-338. 

Calabar swellings, 317. 

Calciferol (vitamin D,), 443-445. 
Caicifleation, faulty, m rickets, 466. 

of mesenteric glands, 762. 

Calcium balance, negative, in Grave’s 
disease, 488. 

content of blood in tetany, 501. 

of bone in rickets, 466. 
deficiency in sprue, 640. 
gluconate in acute tetany, 502. 

in carbon tetrachloride poisoning, 389. 
in spider bites, 328. 

in relation to lead poisoning, 363, 367. 
lactate in epistaxis, 1088. 
in osteitis deformans, 1385. 


Calcium lactate, in sprue, 641. 

metabolism in icbopathic stealorrhoea, 
635. 

in relation to fatvy and soap diarrhoea, 
626, 627. 

parathyroids in relation to, 499, 601. 
salts, in relation to tetany, 

in treatment of lead colic, 361. 
of serum deficient m hypopara- 
thj'roidism, 502. 

phosphate balance, vitamin 1) in relation 
to, 443. 

thiosulphate for arsphenamino dermatitis, 
212 . 

for mercurial stomatitis, 216. 

Calculi, biliary, 728; and see Gall-stones, 
pancreatic, 740, 742, 743. 
renal, 1338 ; and aee Renal calculi, 
nrinar}?^, vitamin A deficiency in relation 
to, 442. 

Calf, the “ fat bottle,” 1754. 

California disease, 191. 

Callosities, 1419. 

Calmette's ophthalmic test for tuber- 
culosis, 34. 

Calomel, 374, 376. 

for intramuscular injection in sypliilis, 
216. 

Caloric requirements, Aub-Pu Bois table 
of. 420. 

Camp fever, 275. 

Cancer as cause of intestinal obstruction, 
657, 658, 670. 
as a cause of jaundice, 684. 
as a sequel of gall-stones, 732, 734 
as a sequel of schistosomiasis, 310. 
intestinal, sites of, 657. 
lupus in relation to, 1457. 
of brain, secondary, 1536, 1637. 
of the colon, 657. 
of gall-bladder, 733, 734. 
of liver, 717 ; and see Liver, cancer of. 
of the OBBophagUB, 555 ; arid aee under 
Gi^sophagus. 
of the peritoneum, 763. 
of the stomach, 509-603. 

heematemesis in, 579, 601 ; and aee 
under Stomach. 

resulting from X-ray injury, 351, 352. 
treatment of, 353, 35L 
Cancrum oris, 527. 

in kala-azar, 253 : and ace Noma. 
Canning of fruits, effect on vitamin content 
of, 449. 

Cantlie’s diet in sprue, 640. 

Capillaries, fragility of, 810. 
toxic effects of arsphenamino remedies 
on, 210. 

Capillary bronchitis, 1133, 1237. 
permeability in scurvy, 451. 
pulsation in aortic inoompetenoo, 933. 
in Graves’s disease, 486. 
in hyperthyroidism, 996. 
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Capillary reaction to irritation of skin, 
1072, 1073. 

toxicosis, haemorrhagic, 815. 

Caprokol in coliform affections, 28. 
Carbarsone m amcebic dysentery, 265. 

Carbohydrate dyspepsia, intestinal, 644- 
646. 

causing spastic constipation, 617. 
digestive ferments in relation to, 044. 
enterococci in, 645. 
in idiopathic steatorrheea, 635. 
excess in relation to diabetes mellitus, 
409. 

metabolism, aneurin in relation to, 446, 
447. 

in pancreatic disease, 737, 
in relation to blood sugar, 410. 
Carbolic acid, effect of, on colour of urine, 
1295. 

Carbon dioxide, accumulation of, in intes- 
tine, 644, 645. 

as respiratory stimulant, 382, 869. 
in alveolar air in diabetes, 410. 
reduced excretion of, in ketosis, 410. 
disulphide poisoning, delirium in, 1842. 
monoxide, 379, 380. 
action of, 380. 
poisoning, 379-382, 695. 
mental disorder in, 1842, 
tetrachloride as liver poison, 695. 
in ascariasis, 323. 
in distomiasis. 305, 306, 308. 
in hook-worm infection, 322. 
in tieniasis, 312, 313. 
poisonmg, 388, 389. 

Carbuncle, 1425. 

vaocino treatment of, 18, 19, 1425. 
Carbuncles in diabetes, 416. 

in plague, 126, 127. 

Carcinoma. See under Cancer. 

Cardiac. See also under Heart, 
asthenia in toxsemia, 11. 
asthma, 853, 1150. 
treatment of, 874. 

cells in hyperoimia and oedema of lungs, 
1160. 

complications in scarlet fever, 72. 
cycle, the, 848, 849. 

time occupied by phases of, 849. 
failure, 851-859. 
irregularity, 883, 884. 
kidney, 1299. * 

pain, 877. 

treatment of, 874, 875. 
stimulants, 868, 869. 
strain, primary, 880, 881. 
valvular disease, chrome, 920. 

Cardiacos negros, 793, 1055. 

Cardiazol (leptazol), in heart disease, 868. 
Cardiomegalia glycogenica, 693. 
Cardiospasm, 547 ; and see Achlasia of 
the cardia. 

Cardio-vascular disease, hypertensive, 1065. 


Cardlo-vascular, symptoms in carbon mon- 
oxide poisoning, 380, 381. 

Carditis, 913, 914. 
symptoms of, 913. 

Cardyl, 217. 

Carles, dental, 523 ; and see Dental oaries. 
spinal, tuberculous, 
syphilitic, 1636. 

in relation to compression of oorcL 1716, 
1717. 

Carminatives, 576. 

Carotene, 441, 442. 
and vitamin A, 442. 
effect of, 442. ^ 

in foods, values of, 442. ' 

the source of vitamin A,442. 
varieties of, 441, 442. 

Carotenoid substances in green leaves, 442. 

Carotid artery, internal, hemiplegia follow- 
ing ligation of, 1589. 
hemiplegia, effect of, on optio nerve, 
1602, 1673, 1692, 1693. 

Carphology, 1679. 

Carpo-pedal spasm, 501, 1117. 

in idiojiathic stoatorrho^, 630. 

Carriers, bacterial, 1. 

as cause of food poisoning, 2, 303, 396. 
amcebic dysentery, 264. 
bacillary dysentery, 118. 
cerebro-spinal fever, 1, 36, 37, 49. 
cholera, 110. 

diphtheria, 1, 97, 99, 105, 107. 
lethargic encephalitis, 247 
meningococcus, 1, 36, 37, 49. 
parat 3 '^phoid, 2. 
pneumonia, 1226. 
scarlet fever, 64, 75. 
small-pox. 140. 
typhoid, 1, 79, 80, 80. 
typhus, 276. 
undulant fevei', 129. 
whooping-cough, 110. 

Carrion’s disease, 131 ; and see Oroya 
fever. 

Casbls, 218. 

Caseation of pulmonary tubercles, 1190. 

Casonl’s Intradermal test for hydatid 
disoaso, 717, 1225, 1209. 

Castle’s Intrinsic factor, 559. 

in sprue, 638. 

Castration, in relation to obesity, 438. 
mental effects of, 1846, 

Casts in acute nephritis, 1305. 
in lardaceous disease of kidney, 1329. 
in toxssinic kidney, 1300 

Catapleetlc attack, 1693. 

Cataract in diabetes, 417. 
in dystrophia myotonica, 1793. 

Catarrh, bronchial, 1130. 
mucous, 029. 
pituitouB, 1138. 
post-nasal, 1085. 

-producing organisms, 1130. 
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Catarrh, suffocative, 1133. 

Catarrhal symptoms in corobro-spinal fever, 
38. 


in influenza, 168, 169, 1 70. 
in measles, 136, 137, 139. 
in whooping-cough, 110. 

Catarrhs, chronic respiratory, iirodisposing 
to tuber culoLsia, 31. 

Catatonia, 1872, 1873. 

and mania contrasted, 1873. 

Catatonic stupor, 1872, 1876. 

Cattle in relation to aetmomyeo.siB, 185 
in relation to myiasis, 327. 

Causalgia, 1080. 

in median nerve injury, 1763. 

Cavernous breathing, 1083. 

Cavitation of cord in syringomyelia, 1727. 
process in pulmonary tuberculosis, 1190, 
1191. 


signs of, 1199. 

Cell count in tuberculous exudates, 12.52. 
Cellulitis as result of bacterial infection, 2. 
acute, causative organibin of, 16. 
cervical, in diphtheria, 99. 
in erysipelas, 2-1. 
in scarlet fever, 69- 

Gellulose, fate of, m small intestine, 644. 
Centipedes, diseases due to, 328. 

Centrums exllcauda, 329. 

Cephalic symptoms of sea-sickness, 342. 
Cercaria elvae, 1499. 

Cercarial dermatitis, 1499. 

Cereals, rickets-producing clfects of, 443. 

vitamin coutont of, 446, 448, 459. 
Cerebellar abscess in scarlet fever, 71. 
apoplexy, 1602, 1603. 
ataxy, congenital, 1622. 
atrophies, primary, 1664-1605. 
gait, 1533. 

cortex, atrophy of, 1661. 
thrombosis, 1602. 

Cerebellum, central white matter, atrophy 
of, 1664. 

localisation of lesions of, 1532. 

Cerebral abscess in accessory-sinus sup- 
puration, 1092. 
in bronchiectasis, 1166. 
in empyema, 1256, 
mental symptoms in, 1836. 
anmmia in heart failure, 853. 
aneurysm, 1588. 

arterial disease and hypertension, mental 
disorders associated with, 1829, 


1830. 

thrombosis and hcemorrhage, 1506- 
1607. 

BBtiology and pathology of, 1597- 
1699. 

aneurysm in relation to, 1597. 
diagnosis of, 1603. 
differential diagnosis of, 1604, 
1606. 

prognosis of, 1605. 


Cerebral arterial thrombosis and haemor- 
rhage, symptoms of, 1596-1603. 
syphihs in relation to, 1698. 
treatment of, 1606-1607. 
arteries, syphilitic disease of, 1032, 1507. 

tlirombosis of, 1060. 
diplegia, 1621-1624. 

birth abnormalities associated with, 
1021, 1776. 
epilepsy in, 1623. 
paresis and rigidity in, 1622-1623. 
perverse movements in, 1623. 
embolism, 1063, 1595-1696. 
in aneurysm, 1048, 1596. 
in relapsing fever, 236. 
in relation to cyst formation, 1506. 
in septic endocarditis, 021. 
haemorrhage in diffuse hyperplastic 
sclerosis, 1036. 

in essential thrombocytopenin , 815. 
ill granular kidney, 1318, 1319. 
in lethargic encephalitis, 1578, 1581. 
hemispheres, signs of local lesions of, 
1527-1630. 

localisation, 1527-1530. 

lues, 1824, 1840. 

softening after thrombosis, 1579 

endarteritis obliterans as a cause of, 
1032. 

symptoms after arsphenamino prepara- 
tions, 211, 213. 
in aortic incompetence, 932. 
in chronic myocarditis, 950. 
in fatty heart, 962. 
in heart failure. 853. 
in lethargic encephalitis, 1578-1681. 
in primary broncho-pneumonia, 1237. 
syphilis, 1631-1634. 

thrombosis as cause of apoplexy, 1598. 
and haemorrhage, 1696-1607. 
atheroma iu relation to, 1039, 1060. 
chronic arteritis in relation to, 1032. 
syphilitic, 1698. 

trauma, mental disorders in, 1835. 
tuberculoma, inadvisability of operating 
for, 1638. 

tumour, 1535 ; and see Intracranial 
tumour. 

vascular lesions, 1588-1607. 

in relation to insanitv, 1829, 1830. 

Gerebro-macular degeneration, 1624. 

Cerebro-spinal fever, 36-52. 

acute or ordinary typo of, 38-40. 
ajtiology of, 37. 

age in relation to prognosis of, 48, 49, 

and influenza, 40, 46. 

arthritis in, 1367. 

carriers of, 36, 37, 49, 

fluid in, 44, 45. 

chronic stage of, 39. 

complications of, 42-44, 

definition of, 36. 

diagnosis of, 45 , 46. 
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Cerebro-spinal lever, diet in, 51. 
differential diagnosis of, 46^8. 
doubt as to oontagiousnesB of, 37. 
epidemics of, 37, 48. 
fulminating typo of, 40. 
general management of, 51. 
incubation period of, 38. 
lumbar puncture in, 42, 44. 

repetition of, 52. 
malignant type of, 40. 
mild, confused with influenza, 40. 
mild types of, 40, 41. 
mortality in, 48. 
prognosis of, 48, 49. 
prophylaxis of, 49. 
recovery in, 39. 
recrudescences frequent in, 39. 
seasonal incidence of, 37. 
serum treatment of, 60, 61. 

Buperaciite typo of, 40. 
symptoms and course of, 38-42. 
treatment of, 49-52. 

Quid as guide to treatment in syphilis, 
222, 223. 

characters of, 1656, 1559. 
circulation of, 1546, 1547. 
coagulation of, 1657. 
cytology of, 1557, 1658. 
diagnostic value of, 1556, 1557, 

1558, 1719. 

examination of the, 1556-1559. 
m acute poliomj’^olitis, 1569, 1573, 
1594. 

in cerebral thrombosis and haimor. 
rhage, 1599. 

in cerebro-spinal syphilis, 1 629. 
in disseminated sclerosis, 1657. 
in general paralysis, 1640. 
in hydrocephalus, 1546, 1546, 1547. 
in hydrophobia, 1585. 
m influenza, 171. 

ill intracranial tumours, 1542, 1547. 
in intradural compression, 1719. 
in Landry’s paralysis, 1786, 1787. 
in latent syphilis, 1629. 
in lead encephalopathy, 360, 
in lethargic encephalitis, 1577. 
in meningococcus meningitis, 44, 45. 
in mumps, 165. 

in pneumococcal meningitis, 1562 
in post-basic meningitis of infants, 42 
in secondary syphilis, 1629. 
in spinal tumours, 1720. 
in syphilis, 222, 223. 

- of nervous system, 1629, 1630. 

effect of treatment on, 1630. 
ill tabes, 1630. 

in trypanosomiasis, 258, 259, 
in typhoid, 83. 
in typhus fever, 278. 
in yellow fever, 178. 
increased pressure of, in intracranial 
tumours, 1540. 


Cerebro-spinal fluid, spirooha^tes in^ 234 
236. 

tubercle bacilli in, 33. 

Wasaermann reaction in, 1559. 
syphilis, 1631-1653. 
treatment of, 1636. 

Gertuna m malaria, 246. 

Cervical glands, enlargement of, in 
thoria, 99, 101. 
in measles, 136, 137. 
in scarlet fever, 67, 69, 70, 77. 
in small-iiox, 152. 
in trypanosome fever, 258. 
tuberculosis of, 840. 
opisthotonos o! inlants, 41 ; and 

Meningitis, post-basic, of infants, 

rib paralysis, 1759. 

and syringomyelia, 1732. 
ribs, 1774-1776. 

Cervical sympathetic paralysis, 1508. 

in acute anterior poliomyelitis, 1572. 
Cervico-occipital neuritis, 1770. 

Cestodes, diseases due to, 311-315. 

Ceylon sore mouth. 638. 

Chagas’ disease, 261. 

Chalieosis, 1J86. 

Chancre, hard, 195, 196. 
nasal, 1093. 
pharyngeal, 542. 
tonsillar, 542. 

Chancroid, 197. 

and syphilis, J97. 

Chappa, 302, 203. 

Charcoal, activated, for intoBtiiial flatulence, 
646. 

method of examining intestinal func- 
tions, 613, 625. 

Charcot's dissociated sensory loss, 1728. 
Joint disease, 1358. 1359. 
in syringomyelia, 1730. 
in tabes, 1647. 

treatment of, 1652. 

triad of symptoms in disseminated 
sclerosis, 1667. 

Charcot- Leyden crystals in acute fibrinous 
bronchitis, 1137. 
in asthmatic sputum, 1150. 
Gharcot-Idarie-Tooth type of muscular 
atrophy, 1953. 

Chaullard-Minkowskl typo of hmmolytic 
anasmia, 787. 

Chaulmoogra oil in leprosy, 123. 

Cheilitis exfoliativa, 1428. 

Cheilosis, in idiopathic stoatorrhena, 776. 
Cheiropompholyx, 1414. 

Chemical food poisoning, 394. 

irritants, dermatitis from, 1408, 1410. 
Chenopodium, oil of, as xiarasitocide, 313, 
322, 323. 

Cherry-red spot in retina in amaurotio 
family idiocy, 1625. 

Chest, deformities of, in adenoids, 1096, 1097 
in emphysema, 1171. 
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Chest, dcformitioB of, in pulmonary 
fibrosis, 1184. 

in relation to bronchitis, 1130 
pliysical signs in the, 1081-1084. 
radiography of the, 1084, 1204. 
various forms of, 1081, 1082. 
Cheyne-Siokes breathing, 1081. 
in acute hepatic necrosis, 697. 
in apoplexy, 1601. 
in cardiac failure, 853. 
in heat-hyperpyrexia, 349. 
in icterus gravis, 697. 
in intracranial tumours, 1635. 
ill poisoning by ars])lienainiiie, 374. 
in tubercular meningitis, 1559. 
in uriemia, 1325, 132(5. 

Chicago disease, 191 ; and sec Blasto- 
mycosis. 

Chick-peas, poisoning by, 391. 

Chicken cholera, Vnsteur’s work on, 4. 
Chicken-pox, 160-163. 
age incidence of, 160. 
and diphtheria, 160. 
and herpes zostci, 160, 1(52. 
and measles, 160^ 
and scarlet fever, 160. 
complications of, 162. 
diagnosis of, 153, 154, 162 
distribution of rash in, 161. 
incubation period of, 160. 
infection, 160. 

prodromal rashes of, 100, 161. 
prognosis 162. 
quarantine of, 163. 
rash of, 161, 162. 

Chilblains, 1076, 1079, 1202, 1406. 
Child-bearing, menliul disorders associated 
with, 1845, 1853. 

Child Guidance Clinics, 1 879. 

Childhood, rheumatic infection of heart in, 
913-914. 

Chill in relation to acute nephritis, 1304. 
Chilomastix mesnili in flagellate diorrliGsa, 
267. 

Chilopa, 303. 

Chionofon (yatron) in amoubie dysentery, 
265. 

Chinkumhl, 304. 

Chiufa, 304. 

Chloasma uterinum, 1490. 

Chloral, addiction to, J 842. 

hydrate in heart conditions, 873. 
Chloransemia, achylic, 775. 

Chlorbutol (ehlorctone) in sea sickness, 
343. 

Chloride content of ccrebro-spinal fluid, 
1656. 

excretion in urine, 1286. 
diminished, in nephritis, 1310, 1314. 

in pneumonia, 1230. 
increased, in Addison’s disease, 1285. 
loss in uraemia, 1321. 

Chlorine in relation to bronchitis, 1135. 


Chlorine, lotion for throat, 77, 108. 
Chloroform contra-indicated in diabetes, 
428. 

for spasms of tetanus, 56. 
poisoning, in relation to necrosis of liver, 
695. 

Chloroma, 807, 808. 

Chlorophyll in relation to production of 
vitamin A, 441. 

spectroscopic deteolion of, 616, 616. 
Chlorosis, 780 ; and see Anaemia, hypo- 
chromic. 

and late ehiorosis, 775 ; and see Aiircmia, 
idiopaihie hypochromic, 
rarity of, 775. 

Chlorostab, 218. 

Cholangioma, 717. 

Cholangitis, ascending, as cause of hepatitis, 
693, 698. 

chronic, indication for surgery in, 728. 

in gall-stones, 730. 
suppurative, in cancer, 719, 734. 
in hydatid disease, 716. 
in portal pylephlebitis, 722. 
Cholecystectomy, advantages of, for gall- 
stones, 732. 

Gholecystenterostomy in cancer of bile- 
ducts, 735. 

in cancer of the pancreas, 746. 
in chronic pancreatitis, 742. 

Cholecystitis, 722-728. 
achlorhydria in, 565, 723, 727, 728. 
acute, 724. 

fiDtiology and pathology of, 722, 723. 
bacteriology of, 722, 723. 

B. coli in, 24, 722, 723. 
chronic, 724-727. 

achlorhydria in relation to, 566, 737, 
728. 

and gall-stones, 725, 728. 
symptoms of, 724-727. 
treatment of, 727, 728. 
gangrenous, 724. 
focal sepsis in, 723. 
in paratyphoid fever, 95, 724. 
in relation to spasm of stomach, 603. 
in typhoid fever, 80, 85, 94, 722, 724. 
suppurative, 724. 
symptoms of, 724-727. 
treatment of, 724, 727, 728. 
Cholecystography, 725, 726, 731. 
Cholecystotomy in acholuric jaundice, 
691. 

Cholelithiasis, 728 ; and sea Gall-stones. 

B. coli in relation to, 24. 

Cholera, 118-121. 
setiology of, 118, 119. 
ambulatory, 119. 
antitoxic sera in, 121. 
carriers of, 119. 

complications and sequeltu of, 120. 
diagnosis of, 120. 
gravis, 119. 
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Cholerai incubation period, 119. 

infantum, 629, 630 ; and see Epidemic 
diarrhooa in children, 
mortality in, 120. 
nostras, 120. 

from B. coli, 24. 
pathology of, 119. 
prognosis of, 120. 
prophylactic treatment in, 120. 

use of vaccines in, 120. 
reaction in, 120. 
sicca, 119. 

spirilla, bacteriolysis of, 5. 
symptoms of, 119, 120. 
treatment of, 120, 121. 
types of, 119. 

vaccine in prophylaxis of, 120. 

Choleraic diarrhoea, 119. 

Cholerine, 119. 

Cholesteatoma of brain, 1537. 

Cholesterin in pseudo-chylous pleural 
eftiision, 1263. 

in relation to diabetes, 1468. 
to xanthoma, 1468. 

Cholesterol, activation of, by ultra-violet 
rays, 444. 

excess of, in blood and bilo, 728, 729. 
in blood increased in nephrosis, 1302. 
in blood in jaundice, 684. 
in corpus luteum of pregnancy, 728. 
in foods, 727, 728. 
in pancreatic cysts, 743. 
in pseudo-chylous ascites, 1311. 
in relation to gall-stones, 728, 729, 730. 
in relation to prophylaxis of rickets, 444 
metabolism m relation to gall-stones, 729. 
sources of, 727, 728. 
stones, 728, 729, 730. 

-free diet, 727. 

Cholesterolsemla, 728. 

Cholurla, 1293. 

Chondro-dystrophla, 1386. 

Chorea, 1697-1704. 
aetiology of, 1698. 
and rheumatism, 1698, 1701. 
apoplectic, 1531. 

as manifestation of rheumatism in 
children, 913. 
congenital, 1622. 
course and duration of, 1702. 
diagnosis of, 1702. 
electric, 1577. '* 

gravidarum, 1831. 
gravis, 1702. 

heart disease m relation to, 1701. 
Huntington’s, 1664, 1703. 
in pregnancy, 1698. 
in scarlet fever, 72. 
involuntary movements in, 1699. 
limp, 1700. 

mental disorders in, 1700, 1701, 1831. 
mollis, 1700. 

ocular phenomena in, 1701. 


Chorea of adults, hereditary, 1703. 
paresis in, 1700. 
pathology of, 1698. 
prognosis of, 1702. 
psychical causes of, 1698. 

disturbances in, 1698. 
race-incidonce of, 1698. 
recurrences in, 1701. 
relation of septic endocarditis to, 1^18. 
relation of, to rheumatism, 918. 
rheumatic, 1698. 

manifestations in, 1701. 
senile, 1701. 

sex-incidence of, 1682, 1698. 

Sydenham’s, 1697, 1S34. \ 

symptoms of, 1698. 
tetanoid, 1673. 
treatmont of, 1702-1703. 
Choroido-retinitis, syphilitic, 1032. 
Choroiditis jn congenital 205. 

in hyjioparathyroidisra, 501. 

Chromaffin cells, 503, 614. 

in relation to adrenaline, 514, 
Chromidrosis, 1400. 

Chronic localised infections/ndicate use of 
vaccine, 18. 

Chrysops dimidiata as transmitter of loa, 
317. 

silaoea as transmitter of loa, 317. 
Chvostek’s sign in sprue, 639. 

in hj'^poparathyroidisni. 601. 

Chyliform effusion into pleura, 839 
1263. 

Chylothorax, 1262, 1263. 

Chylous ascites, 316, 839 
effusions, 839, 1262, 1263 
Chyluria, 839, 1296. 

in filariasis, 316. 

Chyme, 609, 610. 

Cider, lead contamination of, 362, 366. 
Cigarette-smoking in relation to chronic 
tracheitis, 1122. 
to emphysema, 1172. 

Ciliary muscle, paralysis of, in lethargic 
eiicephuhtis, 1579. 

Ciliate dysentery, 266, 267. 

Cinchona febrifuge in malaria, 245 
Clnchophen m gout, 430. 436. 

toxic effects of, 436, 696, 

Circulatory failure, acute peripheral, 858, 
859. 

treatment of, 876. 
central, 861 ; and aee Heart failure, 
varieties of, 851. 

system, diseases of the, 846-1071. 
Circumcision, diphtheria after, 101. 

hsDmorrhage after, in bleeders, 818 
Circumflex nerve, lesions of, 176. 
CIrcum-oral pallor in scarlet fever, 06, 74. 
Circus movement in heart, 896, 897. 
Cirrhosis, biliary. 608, 690. 
carcinomatosa, 7J7. 

Lsennec’s, 700. 
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cirrhosis, multilobular, 700 734. 

of the liver, 698 ; avid see Liver, cirrhosiB 
of the. 

in splenic anaomia, 831. 
of the lung, 1183 ; and see I*ulmonary fib- 
rosis. 

pigmentary, 707. 
pleurogenous, 1183. 
portal, 700. 

Gisterna magna, introduction of serum into, 
150. 

Cisternal puncture, teolmiquo of, 50. 
Cladorchis watsoni, 305. 

Gladosporium mansoni, 1498. 

Glasmatocytic tissue in kala-azar, 252. 
Glaudication, Intermittent, 1033, 1041. 
in hyperplastic sclerosis, 1036. 
in polycythcemia, 794. 
in throm bo-angiitis obliterans, 1033. 
Clavlceps purpurea, the ergot fungus, 393. 
Clavos, 220. 

Glavus, 1880. 

Claw-hand in leprosy, 122. 

in ulnar paralysis, 1764. 

Climacteric, allbctive'disurdera at, 1853. 
mental disorders associated with, 1845. 
mstradiol m, 516. 
testosterone in, 515. 

Climate in chronic nephritis, 1148. 
in relation to asthma, 1148. 

to bronchitis, 1130, 1133, 1138, 1139. 
to heat-stroke, 347. 
to pulmonary emphysema, 1175. 
Climatic bubo, 182 ; arid see Lympho- 
pathia venereum. 

treatment of chronic bronchitis, 1139. 
of chronic nephritis (secondary) 1315. 
of pulmonary tuberculosis, 1209, 1210. 
Clonic stage of epileptic convulsion, 1684. 
Glonorchiasls, 307, 308. 

Clonorchis sinensis, 307. 

Clotting, aute-ynortera, 1059. 

Glubrshaped bodies in actinomycosis, 1 85. 
Clubbing of finger^, causes of, 1375, 1376. 
in bronchiectasis, 1166. 
in chronic bronchitis, 1139. 
in chronic pulmonary tuberculosis, 
1200. 

in congenital cystic disease of lung, 
1223. 

in coiigcnilal heart disease, 984, 985, 
972, 973, 974 
in empyema, 1256. 

Ill heart disease, 855, 936. 
in hypertrophic pulmonary arthro- 
pathy, 1576. 

in idiopathic steatorrhcoa, 636. 
in mitral stenosis, 936. 
in neuritis, 1375. 
in pulmonary emphysema, 1174. 
in pulmonary fibrosis, 1184, 1200. 
in pulmonaiy stenosis, 940. 
in septio endocarditis, 922. 

6i 


Cluttoii*s Joints, 200. 

Coagulation of blood, delayed, 810. 
Coagulation-time of blood, 810. 
delayed, in haemophilia, 818. 
in jaundice, 685. 

Coal-gas, poisoning by, 379. 

Coal-miner’s phthisis, 1186. 

-tar derivatives, account of, 382. 
chemical constitution of, 382, 
poisoning by, 382-387. 

Coastal erysipelas, 318. 

Cocalnism, 1841. 

Cocci dioldes affecting lung, 1218. 
Coccidioidal granuloma, 191. 

Gocoidlodes immitis, 191. 

Coceidioidin, 192. 

Goccldioidosis, 191, 192. 

Cocco-bacillus feetidus m atrophio rhinitis, 
1086. 

mucosus in atrophic rhinitis, 1086. 
Gochllomyia maeellaria, 326. 

Coco, 225 ; and see Yaws. 

God-liver oil, in pulmonary tuberculosis, 
1210. 

in rickets, 458. 

vitamin value of, 442, 443, 444, 445. 
CcBliac disease, 633-635. 

mogalooytic anscmia in, 779. 

CcBUurus cerebralis, 314. 

Coftee-drinkiug, excesBlvc, as cause of 
polyuria, 482. 

-ground vomiting in cancer of stomach, 
601. 

in yellow fever, 179. 

Coffin-lid crystals in urine, 1285. 

Cog-wheel breathing, 1082, 1198. 

Colchicum, specific for acute gout, 436. 

Cold, common, 133-135. 

fingers, hereditary, 1077. 

Colic, appendicular, 677, 1344. 
biliary, 689, 690, 730, 731. 

without gaU-stones, 732, 733, 741. 
due to flatulence, 646. 
in acholuric jaundice, 689. 
in cancer of the colon, 658. 
in chronic pancreatitis, 741. 
in Henoch’s purpura, 816. 
in intussusception, 663. 
lead, 360, 361, 365, 368. 
muco-membranous, 642-644. 

neurasthenia in relation to, 643. 
renal, 1339. 

Coliform bacilli in urine, significance of, 
24, 25. 

of intestine more active in typhoid, 
24. 

r61e of, in disease, 23. 
bacillus infection as cause of haematuria, 
26. 

Infections, 23-29. 

modes of infection in, 23, 24. 
of kidney, 25. 
of urinary tract, 24r-26. 
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CoUform Infections of urinary tract, acute, 
25. 

chronic, 26. 
course of, 26. 
recurrent cases of, 26. 
relapses of, 26. 
sites of infection in, 24, 25. 
symptoms of, 26. 
treatment of, 27-29. 
vaccine therapy of, 28, 29. 

Colitis, 648-656. 
acute catarrhal, 649. 

symptoms of, 649. 
as cause of diarrhoea, 624, 649. 
as predisposing to bacterial food poison- 
ing, 395. 

as result of mercurial treatment, 216. 

B. Goli in relation to, 24. 

chronic catarrhal, 649, 650. 

enteritis in relation to, 648. 

in chronic mercurial poisoning, 376. 

in ura?mia, 1326. 

localisation of, 648. 

mucous, 648. 

tubercular, 655, 666. 

ulcerative, 650-655. 

appendicostomy in, 654. 
arthritis complicating, 1357. 
bacteriology of, 650. 
complications of, 651, 652. 
in mercurial ijoisonmg, 375, 376. 
local treatment in, 653. 
rolaiiscs in, 652. 
serum treatment of, 654. 
surgical treatment of, 654. 

Collapse in acute arsenical poisoning, 371. 
in acute intestinal obstruction, 673. 
in acute peritomtis, 754. 
in bacterial food poisoning, 400. 
in carbon monoxide poisoning, 380, 382. 
in cholera, 120, 121. 

in epidemic diarrhoea in children, 630, 
631. 

in mumps, 164. 
in pneumothorax, 1264. 
in sea-sickness, 342. 

of lung from bronchial obstruction, 1143, 
1144. 

in coronary occlusion, 991. 
in measles, 139 ; and see under Lung. 
Collip katabolic factor, 470. 

Colloidal copper in coccidioidosis, 192. 
Collosol iodine in lethargic encephalitis, 
1683. 

Colon, absorption in, 609. 

adenomata of, as origin of cancer, 657. 
anatomy of the, 611. 
cancer of the, 667-660. 
dilatation of, in idiopathic steatorrheea, 
636. 

distal, 636. 

diverticula of the, 660 ; and see Diverti- 
cula of the colon. 


Colon, dyspepsia, 26. 
irritable, 117, 624. 
kinking of, in enteroptosis, 748. 
lesions of, in schistosomiasis, 300. 
movements of, 610. 
pelvic, 609, 

distension of, in anal achalasia, < 
polypi of, 652, 656, 667. 
proximal, 609. 

size, shape and position of, 61 1. 
spasm of, 642, 658. 
stricture of, in ulcerative colitis, 66ll. 
the “ greedy,” 618, 621. ' 

ulceration of, in chronic neph^tis, 
1313. 

Colonic Irrigation, 27, 653. 

in ciliate dyseiitery, 226, 267. 
lavage, in arthritis, 1354. 
stomach, 609. 
stasis, 613. 

Coloptosis, 748. 

X-ray diagnosis of, 748. 

Colostomy for diverticulitis, 662. 

Colour index of blood, 770. i 

in anajmifl psoudo-leukiemica infan- 
tum, 792. 

in hroraolytio anremias, 787. 
in peinicjouH anajiuia, 781. 
in polycythajima, 794. 

Colsulanyde, 16. 

Colubrine venom, 329, 330 

Coma after arsphenamine, 213. 
diabetic, 416, 427. 
in acute alcohohsm, 356, 357. 
conditions simulating, 357. 
in acute necrosis of hver, 697. 
in caisson disease, 336. 
in carbon monoxide poisoning, 381. 
in cerebral thrtmibosis and apoplexy, 
1600, 1601, 1604. 
in cerebro-spinal fever, 39. 
in heat hyperpyrexia, 349. 
in lethargic encephalitis, 1579. 
in plague, 127. 

in tuberculous meningitis, 156] . 
uraemic, 1324. 
vigil in typhus, 278. 

Comedones, 1429, 1430. 
grouped, 1409. 
treatment of, 1431. 

Comma vibrio, Koch’s, 1 18, 119. 

Commensal organisms, 1. 

Compensation, conditions for, 927. 
in reference to heart disease, 852. 
neurosis, 1814, 1835. 

Compensatory circulation in cirrhosis of 
liver, 702. 

dilatation of heart, 027. 
hypertrophy of heart, 927. 
pause, 887. 

Complement, definition of, 5. 

Complement fixation reactions in virus 
diseases, 0. 
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Coinploment fixation reaction in amoebic 

dysentery, 264. 
in psittacosis, 176. 
test for hydatids, 316. 
for schistosomiasis, 310. 
for tuberculosis, 34. 

Compressed air bath in treatment of pul- 
monary emphysema, 1176. 
chamber for bronchitis and emphy- 
sema, 1140. 

illness, 333 ; and see Caisson disease. 
Compression, effects of, upon workmen, 
334. 

Condom, for protection against syphiltic 
infection, 206, 207. 

Conductivity of heart muscle, 846, 847. 

defective, in heart-block, 905, 006. 
Condylomata, broad, 109. 

in congenital syphilis, 205. 

Confluent rash of smaU-pox, 149, 150, 156. 
Gonfusional insanity after carbon monoxide 
poisoning, 382. 
state, the, 1824. 

Congenital heart disease, 967-075 ; avd see 
Heart, congenital disease of 
hydrops, 788. 

spastic paralysis, 1621 ; avd see Cerebral 
diplegia. 

syphilis, 204 -206. 
of nervous system, 1652, 1653. 
symptoms of, 1652, 1653. 

Congestion of the liver, 601, 692. 

Congo floor maggot, 327, 328. 

rod, intravenously, for hfcmorrhage, 812. 
Conjugate deviation of eyes in apoplexy, 
1600. 

in epilepsy, 1082, 1683. 
in lesions of motor area, 1528, 
1630. 

in lethargic encephalitis, 1580. 
Gonjunctivae in Addison’s disease, 506. 
in trench fever, 283. 
in yellow fever, 178. 

Conjunctival diphtheria, 101. 

ha3morrbage in scurvy, 462. 
symptoms in rubella, 144. 

Conjunctivitis in chronic arsenical poison- 
ing, 3 82. 

in measles, 139, 143. 
in rosacea, 1405. 
in small-pox, 150, 152. 

Consciousness, 1810. 

loss of, in epileptic attack, 1679, 1683. 
Consolidation of lung, physical signs of, 
1198. 

stage of, in pulmonary tubercle, 1198. 
Constipation, 617 -622. 
colonic, 617. 
diagnosis of, 619, G20. 
hypothyroidism in relation to, 617. 
in achalasia of anal sphincter, 665. 
in acute gastritis, 582. 
in acute intestinal obstruction, 673. 


Constipation, in acute peritonitis, 754. 
in appendicitis, 677, 681. 
in bacillary dysentery, 117. 
in botulism, 402. 
in cancer of the colon, 657, 668. 
in cerebro-spinal fevor, 61. 
in chronic gastritis, 585. 
in cirrhosis of liver, 703. 
in congestion of liver, 691. 
in diab^ctes, 416. 
in diverticulitis, 617. 
in duodenal ulcer, 690. 
in erythema nodosum, 297. 
in gall-stone dysiiopsia, 730. 
in gastric ulcer, 689. 
in intestinal obstruction, 673. 
in lead poisoning, 360, 365. 
in lethargic encephalitis, 1678. 
in muco-membranous colic, 642. 
in paratyphoid fever, 95. 
in pyloric obstruction, C06. 
in relation to colitis, 649. 

to diverticula of the colon, 661. 
to viscoro ptosis, 748. 
in typhoid fever, 81, 93. 
in typhus, 276. 
in undulant fever. 129. 
in visceroptosis, 748. 
spastic, 617. 
symptoms of, 618, 619. 
treatment of, 620-622. 

Constitutional features associated with 
schizophrenia, 1864. 

Contractility of heart muscle, 846, 847. 

Contraction, cardiac, in relation to rest, 
847. 

premature, 886. 

Contracture, Dupuytren’s, 1370. 

Contractures in cerobral diplegia, 1622, 
1623. 

hysterical, 1881. 
in Freidrcich’s ataxy, 1667. 
in peroneal muscular atrophy, 1766. 
in syringomyelia, 1729. 
muscular, after poliomyelitis, 1750 

Convalesoent Home treatment in eaiditis 
in children and ciidoearilitis, 
917. 

Convalesoent serum in acute anterior 
poliomyelitis, 1575, 1576. 
in glandular fever, 288. 
in measles, 141. 
in mumps, 166, 167. 
in whooping-cough, 115. 
in yellow fever, 177, 180. 

Conversion mechanism of hysteria, 1879. 
symptoms, hysterical, 1811. 

Convulsion, the epileptic, 1082, 1683. 
therapy in mental disorders, 1819. 
in schizophrenia, 1876. 

Convulsions in acute necrosis of liver, 
696. 

in ascariasis, 323. 
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Convulsions, in cerebral diplegia, 1623. 
in corebro-spinal fever, 38, 41, 43. 
in chicken-pox, 160, 162. 
in heat hyperp 3 rrexia, 349 360. 
in hydrocephalus in children, 1640. 
in infantile hemiplegia, 1626. 
in intracranial tumours, 1541. 
in lethargic encephalitis, 1679. 
in measles, 138, 143. 
in pneumonia in children, 1228, 1231. 
in rickets, 467. 
in scarlet fever, 66, 69, 72. 
in tuberculous meningitis, 1661. 
in typhoid, 86. 
in ursemia, 1325, 1326, 1329. 
in whooping-cough, 112, 113, 114. 

Cooking, effect of, on vitamins, 446, 449. 

Copaiba, effect of, on urine, 1295. 

Copper arsenite, uses of, 370, 373. 

traces of, essential for blood, 774. 

Cor adiposum, 952. 
biloculare, 968. 
bovlnum, 928, 934, 956. 
triloculare blatrium, 968. 
biventriculare, 968. 

Coramine (nikethamide), in heart failure, 
93, 868. 

Cordylobia anthropophaga as human para- 
site, 327. 

Corein in constipation, 621. 

Coreotrypanosis, 261. 

Cornea, sloughing of, in cholera, 120. 
in diphtheria, 101. 

Corneal lesions, duo to fifth nerve lesion, 
306, 1609. 

duo to vitamin A deficiency, 442. 
ulceration in congenital syphilis, 206. 
in leprosy, 122. 
in measles, 139, 143. 
in small-pox, 162. 

Corns, 1491. 

Corona veneris, 199. 

Coronary arteries, arteritis of, 948. 

atheroma of, 867, 949, 966, 081, 

1039. 

congemtal anomalies of, 970. 
diseases of the, 948. 
ill aortic incompetence, 935. 
occlusion of, 991. 

with infarction of heart, symptoms 
of, 091, 99^ 

syphilitic disease of, 949, 976, 1032, 
1060. 

thrombosis of, 1060. 

disease in relation to chronic myocarditis, 
049. 

sudden death in, 861. 
symptoms of, 940, 976. 
occlusion, angina pectoris in relation to, 
982. 

atheroma as cause of, 1039. 
hypertension in relation to, 094. 
thrombosis, 991. 


Coronary thrombosis, with infarction of 
the heart, 982, 983,991-994. 
electro-cardiogram of, 1022-1027. 
Corpora quadrigemlna, localisation of 
lesions of, 1631. 

Corpus luteum, a source of cholesterol, 728. 
hormone of, 614. 

striatum, localisation of lesions of,{ 1531. 
Corrigan’s pulse, 933. 

Corticosterone, 504. 

Cortin, 520. 

in Addison’s disease, 607. 
m Grave’s disease, 489. 
in Simmunds’s disease, 478. 
Corynebacterium diphtherise, 96, 97. 

Coryza, 133, 1084; and see. Cold, common, 
in glanders, 60. 
in relation to laryngitis, 1099. 
rhinitis in, 1085. 

Cotarnine hydrochloride for haemorrhage, 
812. 

Cotton-wool patches, 1311. 

Cough m acute bronchitis, 1131. 
m acute pleurisy, 1245. 
in bruuchiectasis, 1 1 55. » 
in chrome bronchitis, 1138, 1140. 
in diphtheria, 100, 103. 
in enlarged mediastinal glands, 1278. 
in heart failure, 854. 

in hyperwmia and oodoraa of lungs, 
1160. 

in influenza, 168, 169, 173. 
in lobar pneumonia, 1228. 
in measles, 136, 142. 
in psittacosis, 175. 
in pulmonary collapse, 1167. 
in pulmonary emphysema, 1174. 
in pulmonary tuberculosis, 1193. 
in tracheal obstruction, 1126, 1127. 
in tracheitis, 1121, 1122. 
in whooping-cough, 110, 111, 112. 

Cough, brassy, in acute suppurative 
mediastinitiB, 1276. 
in aortic aneurysm, 1045. 
in mediastinal conditions, 1276, 1280. 
in tracheal tumours, 1123. 
gander, 1124. 
tea-taster’s, 1218. 

Coupling of the beats, 868, 884. 

Courvoisier’s law as to jaundice, 687. 
Cow-pox. 157. 

Cows as source of infection of scarlet fever, 
64. 

Crab yaws, 226. 

Crabs as cause of bacterial food poisoning, 
396. 

in relation to paragonimiasis, 1222. 
Crachats perI6s, 1138. 

Cracked-pot sound, 1082, 1199. 

Craft atrophies, 1714. 

palsy, 1711-1714. 

Cramps, heat, 361. 
in arsenical poisoning, 211, 371. 



INDEX 1926 


Cramps, in bacterial food poiBoniiiR, 
400. 

in cholera, 120. 

Cranial abnormalities in cerebral diplegia, 
1623. 

enlargement in hydrocephalus, 1545, 
1647, 1648. 

nerve palsies in lethargic encephalitis, 
1679, 

in relapsing fever, 230. 
nerves, affections of the, 1501-1621. 
localising value of, 1501. 
in botulism, 402. 
in cerebro-spinal fevor, 43. 
paralyses of, in intracranial tumour, 
1512. 

syphilitic paralysis of, 1566. 
tabetic affections of, 1645, 1646. 
Cranlo-sclerosis, 1370. 

-tabes, 457. 

Craniostenosis, 1385. 

Graw-oraw, 1494. 

Creatlnin excretion in urine, 1284. 
Creatinurla in Grave’s disease, 488. 

Creeping eruption, 1198. 

Creosote vapour baths for bronchiectasis, 
1158. 

in fetid bronchitis, 1141. 
in pulmonary tuberculosis, 1210. 
Crepitations, 1083. 
indux, 1229. 
pleural, 1083. 
redux, 1083, 1229. 

Crescormon, 520. 

Cretin type of idiocy, 1847. 

Cretinism, 495-496. 1847. 

Crises, Dietl’s, 1347. 
treatment of, 1349. 
gastric, 1647, 1651. 
hypertensive, 1300. 
tabetic, 1661. 

Crisis, in lobar pneumonia, 1228, 1232. 
ill typhus, 277. 

Critical evacuations in pneumonia, 1228. 
Crohn’s disease, 647. 

Crossed paralysis in lesions of pons and 
med^a, 1532. 

Group, 1102. 

Crural nerve, anterior, lesions of, 1765. 

Cry of syphilitic infant, 205. 

Cryptorchism, gonadotrophic hormone for, 
616. 

** Cuffing ** of cerebral vessels in lethargic 
encephalitis, 1578. 
in syphilitic disease, 1597, 1630. 

Culex fatigans in relation to filariasis, 
316. 

Culicoldes austeni, 316. 

furens in relation to fflariasis, 316. 
Ouneus, localising lesions of, 1529. 

Cupping, dry, for passive hypereemia of 
lung, 1161. 

Curare in hydrophobic spasms, 1588. 


Curschmann*s spirals in acute hbrinous 
bronchitis, 1137. 
in asthma, 1150. 

Cushing’s basophilism syndrome, 474 -476. 
syndrome, hyporfccnsjon in, 1066. 
mental disorders in, 1845. 

Cutaneous nerves ol arm, lesions of internal 
and lessor, 1705. 
of leg, external, lesions of, 1766. 

Cutl-reaction to food-stuff's in urticaria, 
1452. 

Cutis marmorate, 475. 

Cutler’s diagnostic test for Addison’s 
disease, 506. 

Cyanosis, during Bulx)honanude therapy, 16. 
enterogenous, 794, 795. 
in acute suppurative bronchitis, 1134. 
in alhalaimia, 408. 
in aniline poisoning, 387. 
in aortic aneurysm, 1044. 
in broncho-pneumonia, 1237, 1239. 
in congenital heart disease, 970, 972, 973, 
974. 

in disease of pulmonary artery, 1055. 

in diiiiirobeti/.ciie poisoning. 385. 

in emphysema, 1174. 

in fatty infiltration of heart, 963. 

in heart failure, 866, 858. 

in hyperajmia and cedema of lungs, 1160, 

in lobar pneumonia, 1231, 1233. 

in malignant inffuenza, 169. 

in mitral stenosis, 1055. 

in pneumonic plague, 126. 

in pneumothorax, 1265. 

in polycythiemia, 793. 

m pulmonary emphysema, 1174. 

in pulmonary fibrosis, 1184. 

in pulmonary incompetence, 942. 

in pulmonary infarction, 1164. 

in pulmonary cedema, 1162. 

in pulmonary tuberculosis, 1194. 

in Kaynaud’s disease, 1076, 1077. 

in tricuspid incompetence, 944. 

in tricus^iid stenosis, 942. 

Cyclical vomiting, ketosis in, 407. 
of children, 570. 

Cyclops as intermediate host of guinea- 
worm, 318. 

leuckartl in relation to tteniasis, 313. 

Cyrtometry, 1198. 

Cystioercus bovls stage of tape-worm, 312. 
celiulosac stage of tape-worm, 312. 
stage of T. solium in man, 313, 314. 

Cystin calculi, 1338, 1339. 
crystals in urine, 1297. 

Cystitis, baeillua coli, 25. 
in paratyphoid fever, 95. 
in schistosomiasis, 310. 
in typhoid, 86, 93. 

Cystopurin in coliform infections, 28. 

Cysts, dermoid, of skin, 1485. 
eohinoooccuB, 314, 315. 
hydatid, 314, 316, 716, 1221. 
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Cysts, in paragonimiasis, 306. 

in relation to compi-ession of spinal cord, 
1716. 

intracranial, varieties of, 1537. 
laryngeal, 1109. 
mediastinal, 1282. 
of brain, 314, 315, 1537. 
of kidneys, 1345, 1346. 
of nose, 1095. 
pancreatic. 743, 744. 
sebaceous, 1485. 
tracheal, 1123. 

Cytological evidence of tubercle, 34. 

Cytotoxic sera, 5. 

D.A.H., 877 ; and see Heart, irritable. 

Dachshund, human, 477. 

Dactylitis in congenital syphilis, 206. 
in, yaws, 226. 
syphilitic, 203. 

Dalrymple’S sign in Graves’s disease, 487. 

Damoiseau*s line in pleural effusion, 1250. 

Dandy fever, 181 ; and see Dengue. 

Danysz’s precipitin reaction, 7. 

Darier's disease, 1483. 
la kerose, 1396, 1401, 1430. 

Date boii, 255. 

Day-dreaming, in schizoid personality, 
1864. 

De Morgan's spots, 1491. 

Deaf-mutes, mental deficiency in, 1847. 

Deafness, after ccrebro-spinal fever, 43, 44- 
after small-pox, 152. 
hysterical, 1872. 
in congenital syphilis, 205. 
in measles, 139. 
in mumps, 165. 
in scarlet fever, 71, 
in Schilder’s disease, 1663. 
in typhoid, 80. 
in typhus, 278. 
labyrinthine, 71. 

meningitic, in cerebro-spinal fever, 43, 44. 

nerve, 1514. 

as complication of mumps, 165. 
in Meniere’s disease, 1517, 1518. 

Death in epilepsy, 1684, 1688, 1689. 
sudden, in anouiysm, 1048. 
in aneurysm of heart, 966, 991. 
in angina pectoris, 861, 983. 
in aortic inconflpetence, 861, 935. 
in apoplexy, 1598. 
in caisson disease, 336. 
in coronary thrombosis, 948. 
in diphtheria, 102. 
in disease of coronary arteries, 948. 
in empyema, 1256. 
in fatty heait, 952. 
in fibroid heart, 951, 1039. 
in haemoptysis, 1171. 
in haemothorax, 1261. 
in heart disease, 856, 861. 
causes of, 856. 


I Death, sudden, in hypertrophy of thymus, 

' 845. 

in intracranial tumour, 1644. 
in large pleural effusions, 1253. 
in lymphatism, 845. 
ill mitral stenosis, 938. , 

in myasthenia gravis, 1796. 
in myocarditis, 947, 951. 
in pulmonary infarction, 1164. 
m ventricular fibrillation. 904. 
in scurvy, 453. 

in syphilis of heart and aorta, 97 'ij 
in syringomyelia, 1732. 
in tracheal obstruction, 1128. \ 

in typhoid, 89. 

Debr6 phenomenon, 141. 

Decapsulation of kidney for hypertension, 
1070. 

in chronic nephritis (secondary), 1316. 
Decompensation in reference to heart 
disease, 852, 927. 

Decompression for hydrocephalus in cerebro- 
spinal fever, 52. 

for intracranial tumour, 1544, 1546. . 
gradual, in treatment of* caisson disease, 
334, 337. 

preventive effect of, against caisson 
disease, 333 ,334, 337. 
sudden, the cause of the lesions in caisson 
disease, 333, 334. 

Decortication of grey matter in general 
paralysis, 1637. 

in chronic constrictive pericarditis, 963. 
operation for empyema, 1258. 

Decubitus in meningitis, 88. 
in passive hy per® mia of lungs, 1160, 1161. 
in pleurisy, 1245. 

in relation to pulmonary coUapsc, 1168. 
in typhoid, 88. 

Deer-fly fever, 61 ; and see Tularsemia. 
Defecation, 610, 611, 612, 613, 617, 618. 
directions as to, in constipation, 619, 620, 
621. 

reflex, training of, 610, 611, 612. 
Deficiency diseases, 441-460. 

Deformities after acute anterior poliomy- 
elitis, 1571, 1572. 

associated with congenital hydro- 
cephalus. 1546. 

following untreated empyema, 1256. 
in adenoids, 1096, 1097. 
in idiopathic stcatorrhoDa, 636. 
in osteitis deformans, 1377, 1378. 
in osteomalacia, 1382. 
in rickets, 457. 458. 

Deformities of ioints in chronic arthritis, 
1351, 1352. 

Deformity, facial, in goundou, 227. 
Degenan, 16. 

Degeneration, annular or fomile-Uke in 
subacute combined degeneration, 

1737. 

cerebro-macular, 1622. 
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Degeneration, hepato-lentlcular, 1673, 1674. 

of nerve- cellB in amaurotic family idiocy. 

1624. ^ 

of neurones in syringomyelia, 1727. 
progressive lenticular, 1673, 1674. 
stigmata of, 1848. 
subacute combined, 1736-1743. 
in pellagra, 464. 
m TJernicioua aiiaimia, 781. 
Degenerative and hereditary brain disease, 
1826-1830. 

cardiac disease, progressive tendency of, 
860. 

Deglutition, painful, in acute oesophagitis, 
652. 

Dehydration for relief of intracranial 
pressure, 1545. 
in bacillary dysentery, 1 16. 
in summer diarrbroa, 630. 

Dejerine and Roussy, ibalamic syn- 
drome of, 1.531. 

Delhi boil, 225. 

Delirium, 1824. 
cordis, 895. 

hallucinations in, 1824. 
in acute coliform infection of kidney, 
25. 

in benzene poisoning, 1842. 

in carbon disulphide poisoning, 1842. 

in cerobro-spinal fever, 38, 40, 43 62. 

in chorea, 1700. 

in erysipelas, 20. 

in lethargic encephalitis, 1679. 

in mumps, 164. 

in necrosis of liver, 696. 

in pneumonia, 1228, 1236. 

in post- basic meningitis of infants, 43. 

in scarlet fever, 65, 69 . 

in small-pox, 147, 150. 

in typhoid, 81, 83, 86, 93. 

in typhus, 276, 278, 280. 

toxairaio, 11. 

ii emeus, 86, 359, 1837, 1838. 
treatment of, 1840. 

Delorme’S operation of pericardial de- 
cortication, 963. 

Deltoid bursitis, 1370. 

Delusional states, chronic, 1837, 1838. 
Delusions in anxiety states, 1858. 
in general paralysis, 1638, 1831. 
in mental depression, 1866, 1857. 
in schizophrenia, 1868, 1869. 

Dementia, 1825, 1826. 
after typhus, 279. 
in pellagra, 1843. 
paralytica, 1636-1641. 
paranoides, 1872. 
phantastica, 1872. 

Pick’s, 1828. 

prsBCOX, 1863 ; aind see Schizophrenia, 
secondary, after oerebro-spinal fever, 
43. 

senile and presenile, 1826-1829. 


Demodex folliculorum in acne vulgaris, 
1430. 

Demoralisation in chronic alcoholism, 1837. 
in chronic morphinism, 1840. 

Deniyellnation in Schildcr’s disease, 1662. 
in subacute combined degeneration, 
1736. 

Dengue, 181, 182. 

Dental caries, 523. 

aetiology and pathology of, 523. 
and actinomycosis, 186. 
as cause of dyspepsia, 523. 
in relation to mercurial stomatitis, 376. 
in relation to scurvy, 461. 
symptoms of, 623 . 
treatment of, 523. 

vitamin inBullicicncy in relation to, 
523. 

hygiene, 521, 522. 

treatment, importance of, in relation to 
oral sepsis, 523. 

Dentition, delayed, in rickets, 458. 

Denys' bouillon fdtre, 1211. 

Depersonalisation in anxiety states, 1 858. 
prognosis of, 1861, 

Depression, mental, in obsessional disorders, 
1889. 

symptoms of, 1856-1858. 

Dercum’s disease, 1369. 

Dermacentor andersoni, 273, 324. 
rickettsi, 273. 
venustus, 324 

Dermatitis ancylostomiasis, 321. 

after arsphenamine rmnodies, 212. 

trevatment of. 212, 
artelacta, 1419, 1883. 
cercarial, 1499. 
contusiformis, 297. 
due to animal parasites, 1441-1445. 
to animal poisons, 1408. 
to fungi, 1432-1441. 
to plants, 1408. 
exfoliativa, 1458-1460. 

after arsphenamine pre 2 )aratiunB, 211, 

212 . 

diagnosis of, 1459. 
in salvarsan poisoning, 1 159. 
infantum, 1421. 
symptoms of, 1459. 
treatment of, 1460. 
from actinic rays, 1410. 
from bacterial irritants, 1420-1432, 
from chemical irritants, 1408-1410. 
from beat and cold, 1410. 
from mechanical irritants, 1418-1420. 
herpetiformis, 1455, 1456. 
in pellagra, 464, 465, 1470. 
in trinitrotoluene poisoning, 385. 
of erysipelas, the, 20. 
pityriaslform, 1423. 
radium, 354, 1411. 
red mite, 325. 
seborrtaoBio, 1427-1429. 
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Dermatitis, trade, 1409. 

X-Ray, 362, 141]. 

Dermatobla cyaniventris, 327. 

Dermatographism, 1149, 1452. 

Dermatolysis, 1486. 

Dermato-myosltis, 1373. 

Dermatoses, deep inflaininatoxy, 1445-1469. 
route of attack in, 1446. 
inflammatory, of unknown origin, 1469- 
1476. 

the superficial inflammatory, 1406, 1446. 
•.etiology and pathology of, 1407. 

Dermoid cyst of brain, 1637. 
of mediastinum, 1282. 
of pharynx, 544. 
of akin, 1485. 

Desensitisation, 7. 

Ill asthma, 1162, 1153. 
in skin diseases, 1413. 

Desoxycorticosterone, action of, 504. 
in Addison’s disease, 507, 508. 
in Simmond’s disease, 478. 
prescribing and administration of, 620. 

d 'Spine’s sign in enlarged mediastinal 
glands, 1278. 

Desquamation, m measles, 137. 
in rubella, 144. 
in scarlet fever, 63, 67, 68. 
in small-pox, 160. 

Development, retarded, in heart disease, 
971. 

Developmental phases in relation to mental 
illness, 1807, 1808. 

Devlc’s disease, 1661. 

Devil’s grip, 297. 

Dextrocardia, 967. 
electro-cardiogram of, 1007. 
prognosis of, 974. 
signs ot 971. 

Dextrose in circulatory collapse, 869. 
in treatment of arsplienamine poisoning, 
213. 

in urine, 418 ; and see, Glycosuria, 
tests for, 418. 

D’Herelle on bacteriophage, 10. 

Dhobie itch, 1403 1436 ; and att Tinea 
cruris. 

Diabetes, bronzed, 417, 418, 707. 
insipidus, 482, 483, 1289. 
aetiology of, 48^ 1289. 
diagnosis of, 4^, 483. 
in acromegaly, 473. 
in Hand-Schiiller-Christian’s disease, 
836. 

pathology of, 482. 
pituitary origin of, 482, 1289. 
mellitus, 408-428. 
acute infections in, 427, 
adiposity in relation to, 481. 
aetiology of, 408, 409. 
after-treatment, of 425, 
age-incidence of, 409. 
ammonia excretion in relation to, 1284. 


Diabetes, mellitus, as predispoamg to in- 
fections, 2. 

as a Mendelian recessive, 409. 
blood-sugar in, 409, 410. 
boils in, 416. 

complications of, 416, 417. 
danger of alcohol in, 358. 
diagnosis of, 417-419. 
dietetic treatment of, 419-425. 
fat metabolism in, 410. 
hypercholosterolaemic aplcnomcgai; 
834. 


in acromegaly, 473. y 

in haBmochromatosis, 707, 708. \ 

in relation to pancreatitis, 741. 
in relation to tuberculosis, 417, 1206. 
insulin treatment of, 421-425, 427, 


428. 


interstitial neuritis in, 1768. 
mental disorders in, 1843. 
morbid anatomy of, 415, 416. 
optic atrophy in, 1504. 
pathology of, 409-414. , 

prognosis of, 419. * 

pruritus in, 1402, 1403. 
racial predisposition to, 408. 
retinal changes in, 1540. 
retrobulbar neuritis in, 1603. 
risk of arsphenamine remedies in, 214. 
surgical operations in, 428. 
symptoms of, 416. 
terminal infection in, 15. 
treatment of, 419-428. 
tuberculous infection in, 2, 415, 1206. 
typhoid in, 84. 
xanthoma in, 1468. 
tenuifluus, 483, 484. 

conditions associated witli, 483. 

Diabetic coma, 407, 416, 427, 
acidaemia in, 407. 
air-hunger in, 407, 416. 
insulin treatment of, 427. 
foods, 421. 
neuritis, 1783, 1784. 

Diacetic acid in urine, 1294. 
test for, 1296. 

Diachylon plaster as an abortifacient, 
362. 

Diamidines, trypanocidal, 260. 

Diaphoretics in kidney disease, 1314, 
1328. 


Diaphragm, clonic spasm of, 1272. 
diseases of, 1272, 1273. 
displacement of, 749, 
in ascites, 7G4. 
effects of megacolon on, 666. 
eventration of, 666. 

classifioation of, 666. 
hysterical spasm of, 676, 1272. 
paralysis of, 1273. 
tonic spasm of, 1272, 

Diaphragmatic acute dry pleurisy, 1247. 
spasm, epidemio, 297. 
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DlarrhiBa, 622-633. 
achlorhydria oaiising, 566. 
acute, treatxacnt of, 627. 
aetiology of, 622-624. 
after arsphen amino treatment, 211. 
amocbiC) 203. 
as oauBO of uraemia, 1322. 
bacterial factor in, 623, 624. 
chronic, treatment of. 627, 628. 
Cochin-China, 638. 
diagnosis of, 625-627. 
epidemic, in children, 629 ; and aea 
Epidemic diarrhoea, 
fatty, 623, 626, 736, 737, 779. 

megalocytic anaemia with, 779. 
fermentative, 626. 

treatment of, 628. 
flagellate, 267. 
from irritable bowel, 624. 
gastrogenouB, 623, 628. 

treatment of, 628. 
hill, 632. 

in acute colitis, 624, 640. 
nephritis, 1305. 

in ana3inia pseudo-louka^mlca infantum, 
792. 

in appendicitis, 677, 681. 
in arsenical poisoning, 371. 
in bacillary dysentery, 116, 117, 624. 
in bacterial food poisoning, 399. 
in cancer of the colon, 624, 658. 
in catarrhal colitis, 649. 
in catarrhal jaundice, 694. 
in children, epidemic, 629 ; av^d see 
Epidemic diarrhoea in children, 
in cholera, 119, 120. 
in oirrhosis of liver, 703. 
in Graves’s disease, 487. 
in Henoch’s purpura, 816. 
in idiopathic steatorrhoea, 636. 
in kala-azar, 252, 253. 
in measles, 136, 137. 
ill mercurial poisoning, 375. 
in organic intestinal (bsease, 624. 
in paramphistomiasis, 305. 
in paratyphoid fever, 95. 
in pellagra, 465. 
in pemiciouB ansomia, 781. 
in pneumococcal peritonitis, 756. 
in septiocemia, 13. 
in sprue, 639. 
in typhoid, 81, 84, 93. 
in typhus, 279. 
in ulcerative colitis, 660. 
in uroemia, 623, 1325. 
in whooping-cough, 112. 
infective or infootious, 029. 
nervous, fl23, 624. 

treatment of, 628. 
post-dysenteric, 117. 
post-prandial, 623. 

treatment of, 628. 
prognosis of, 627. 


Diarrhoea, putrefactive, 625. 
treatment of, 028. 
soap, 623, 628. 
summer, 629. 

bacteriology of, 629. 
symptoms of, 024 -625. 
tvoutmeiit of, 627-628. 
tropical, 624, 

Diarsenol, 208. 

Diasehisis, 1615. 

in urine, 737, 1280. 

Diastatic index in mumps, raised, 165. 

Diastole, cardiac, 849. 

Diathermy in angina peelons, 989. 
in hypertension, 1069. 
in leprosy, 124. 

Diathesis, exudative, 1413. 
gastric, 559. 

hyj)ersthenic gastric, 659, 663. 
hyposthenic gastric, 559, 664. 

Diazo reaction for diagnosis of typhoid, 
88 . 

in jaundice, 686. 
in measles, 138. 
in small-pox, 150. 
in typhus, 276. 

Dick test in scarlet fever, 64, 68, 73. 

Dicrotic pulse in typhoid, 81. 

in typhus fever, 278. 

Dientamoeba fragills, 264. 

Diet, balanced, 441. 
cholesterol-free, 727, 
favouring eliramisation of load, 369, 
in acute bronchitis, 1132. 
m acute diarrhoea, 627. 
in acute gastritis, 582, 583. 
in acute nephritis, 1308. 
in adiposity, 481, 482. 
in alcoholic hepatitis, 700, 706. 
in anaemias, 820. 
in arterial hypertension, 1069. 
in arthritis, 1352, 1360. 
in ascites, 766. 
in asthma, 1152. 
in bacillary dysentery, 118. 
in B. coli infections, 27. 
in bacterial food poisoning, 401. 
in beriberi, 462, 463. 
in blackwator fever, 249, 250. 
in cerobro-spinal fever, 51. 
in chronic cholecystitis, 727. 
in chronic gastric and duodenal ulcer. 
692-697. 

in chronic gastritis, 586. 
in chronic nephritis, 1313. 
in cirrhosis of liver, 706. 
in coellac disease, 634. 
in colitis, 653. 
in oonstipation, 620. 
in coronary occlusion, 994. 
in diabetes, 410-422. 
in diphtheria, 109. 
in diverticulosis, 662. 
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Diet iu eczema, 1417. 
in emphysema, 1176. 
in fibroHitis, i:{72, 1373. 
in gout, 436, 436. 
in granular kidney, 1323. 
in Graves’s disease, 489. 
in heart affections, 864, 875. 
in hypertension, 1069. 
m hypof>arathyroidism, 503. 
in idiopathic steatorrhoea, 637. 
m infantile scurvy, 456. 
ill influenza, 172. 

in intesliual carbohytlrate dysjicpBia, 
645, 646. 

in lobar pneumonia, 1 234. 

in mental disorders, 1819. 

in muco- membranous colic, 643. 

in nephrosis, 1305. 

in obesity, 438, 439. 

in osteomalacia, 1388. 

in pellagra, 466. 

in pleurisy with effusion, 1253. 

in prophylaxis of lead poisoning, 458. 

in pruritus, 1402. 

in pulmonary tuberculosis, 1209. 

in pyelitis, 1333. 

in relation to beriberi, 459, 460, 461, 462. 
in relation to pellagra, 463, 464, 466. 
in relation to prevention of jaundice 
after arsphenamne remedies, 213. 
in relation to rickets, 456, 468. 
in relation to scurvy, 461, 453. 
in rheumatic fever, 294 
in rosacea, 1405. 
in scarlet ifever, 76. 
in sprue, 640, 641. 
in typhoid, 92. 
in ulcerative cohtis, 653. 
in uraemia, 1327. 
in whooping cough, 114. 
salt-free, in ascites, 766. 

Dietetic errors in relation to disease, 441 
treatment of chronic gastric and duodenal 
ulcer, 592-596. 
of constipation, 620. 
of diabetes, 419-426. 
of diarrhGe,a, 628. 
of gout, 435, 436. 
of muco-membrauous colic, 643. 
of sprue, 640, 64^. 
of ulcerative coli^, 663. 

Dietl’S crises in movable kidney, 1347. 
treatment of, 1340. 

Dieillafoy*S pump for paracentesis thoracis, 
1253. 

Digestion, 609, 610. 
role of stomach, 559. 

Digestive disorders as cause of extra- 
systoles, 889. 

and neurasthenic states, 1846. 
in heart failure, 864, 875. 
in pyorrhoea, 624. 
in rickets, 457. 


Digestive system, diseases of the, 621-767. 
Digitalis, action of, on auricular flutter, 
866 , 868 . 

as cause of extra-systoles, 868, 889. 

of sino-auricular block, 904. 
contra-indications to use of, 866. 
danger signals in use of, 868. 
dosage of, 866, 867, 868. 
drawbacks to, 868. 

effect of, as shown by electro-car\jio- 
graph, 1029. 
forms of, in use, 865. 
group of drugs, the, 865-868. 
in auricular fibrillation, 865, 866. 8(^8, 
900. 

ill auricular flutter, 903. 
in paroxysmal tachycardia, 894. 
indications for use of, in cardiac disease, 
865-868. 

intravenous use of, 867. 
maniicnance dosage of, 867, 868. 
massive dosage in, 866, 867. 
overdose of, symptoms of, 868. 
rectal administration of, 867. 
Digitalisation, 866. 

Digoxin, 865, 867. 

Dihydrotachysterol (A.T. 10) in tetany, 502, 
503. 

Dilatation of the heart, 954-957 ; mid see 
under Heart. 

of the CBSophagus in cancer, 655, 556. 
of the stomach, acute, 608. 
atonic, 569. 

in pyloric obstruction, 606. 
Dimethylarsine, 371. 
poisoning by, 373 

Dinitrobenzene, industrial uses of, 385. 
poisoning, 385. 

Dinitrophenol poisoning, 386. 

Diorchitrema pseudocirrata, 308. 
Diphtheria, 96-109. 
ajtiology of, 96-98. 
age-incidence of, 96. 
albuminuria in, 99, 100, 103 . 
and scarlet fever, 64, 73, 96. 
antitoxin, 4, 5, 106, 107. 
dosage of, 106, 107. 
effect of, on false membrane, 100. 
iu veldt sore, 1495. 
prophylactic use of, 106, 107. 
sequels, use of, 107, 108. 
anuria in, 1291. 
bacteriology of, 97. 
blood in, 101, 102, 
blood -pressure in, 102. 
carriers, 1, 97. 99, 105. 
treatment of, 107. 

circulatory failure in, 100, 102, 106, 108. 
complications of, 102, 103. 
conjunctival, 98, 101. 
contacts, immunisation of, 106. 
cutaneous, 101, 1427. 

^agnosia of, 103-105. 
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Diphtheria, epidemiology of, 06. 
exotoxin of, 3. 
faucial, 99, 100, 1770. 
gangrenous skin-patches in, 1427. 
hsemorrhagic, 101, 105. 
immunising against, by toxoid-anti- 
toxin, 106. 

immunity afforded by, 4, 96, 106 
in animals, 96. 

in relation to chicken-pox, 160. 
in relation to measles, 96, 136. 139, 141. 
in relation to scarlet fever, 64, 73, 90. 
incubation period of, 99. 
infections of the skin, 101, 1427. 
laryngeal, 100, 104, 105. 

cough in, 100. 
local applications in, 108. 
membrane in, 98, 99, 100, 104, 105, 
534. 

modes of infection in, 96. 
mortality, effect of use of antitoxin on, 
105. 

myocardial degeneration in, 98. 
myocarditis in, 945, 946. 
nasal, 99, 100, 105. 
of eye, 101. 

paralysis in, 102, 109, 1781, 1782. 
path of infection in, 96. 
pathology of, 98. 99. 
pharyngeal paralysis in, 1519, 1782. 
post-soarlatinal, 72. 
petechiae in, 99, 101. 
preputial, 101. 

prognosis in, 100, 101, 102, 106, 
prophylactic treameiit of, 105-107, 
pulmonary complications in, 103. 
quarantine for, 105. 
relapse of, 96, 103. 

Schick test of susceptibility to, 106, 107. 
seasonal prevalence, 96. 
selective action of its toxin, 3. 
septic, 101. 

rashes in, 101. 
serum treatment of, 107. 
sudden death in, 102. 
symptoms of, 99-102. 
toxrcmia in, 98, 101. 
toxin in immune therapy, 4, 5. 
toxins of, 3, 98. 
transmission of, 96, 97. 
treatment of, 105-109. 
vaginal, 101. 
vuiVal, 98, 101. 
wound, 101. 

Diphtheritic neuritis, multiple, 1783. 
paralysis, 102, 109. 1781 1783. 
forms of, 1781, 1782. 
symptoms of, 1782, 1783. 
Diphyllobothrium cordatum, 312. 
houghtoni, 312. 
latum, 312. 

Diphyllobothrium mansoni, 313. 
parvum, 312. 


Diplegia, cerebral, 1621 ; and see Cerebral 
diplegia. 

Dlploooccus as possible agent in measles, 
136. 

meningitidis intracellularis, 37 ; and see 

Meningococcus. 

of Periiet and Bulloch in acute pemphi- 
gus, 14.57. 

rheumaticus as a cause of meningitis, 
1558, 1567. 

Diplogonoporus grandis, 312. 

Diplopia, crossed, IhOl. 
diagnostic indications of, 1504. 
in acute alcoholism, 356. 
n botulism, 402. 
in caisson disease, 330 
in disseminated sclerosis, 1656. 
n fourth-nerve paralysis, 1504. 
in kubisagari, 301. 
n lethargic encephalitis, 1680. 
n migraine, 1695. 
in myasthenia gravis, 1795. 
in sea-sickness, 342. 

Dipsomania, 358. 

Dipterous flies, diseases due to, 326. 
Dipylidium caninum, 312. 

Discomyces, as cause of mycetoma, 189. 
Disflgurement after small-pox, 150, 152 
DisoMered action of heart, 877 ; and see 
Ileart, irritable. 

Displacement murmur in pleurisy with 
effusion, 1251. 

Disseminated sclerosis, 1653 ; and see 
Sclerosis, disseminated. 
Dissociation, in hysteria, 1882. 

Distemper, prophyLixis of, 9. 

Distoma crassum, 306. 
hepaticum, 305. 
heterophyes, 308. 
ringeri, 306. 
sincDse, 307. 
westermani, 306. 

Distomatosls, pulmonary, 1222. 

Distomiasis. 305-311. 

Dittrich's plugs, 1141. 

in bronchiectaBis, 1155. 

Diuresis, critical, in acute nephritis, 1308. 
methods of, in nephritis, 1308, 1309, 

1313. 

Diuretics in acute nephritis, 1308, 1309. 
in ascites, 767. 
in cardiac disease, 8G9, 870. 
in chronic nephritis (secondary), 1313, 

1314. 

mode of action of, 1289. 

Diver's paralysis, 333 ; arid see Caisson 
disease. 

Diverticula as cause of acute intestinal 
obstruction, 671. 
of the colon, 660. 
of oesophagus, pressure, 560 
traction, 550. 

of pharynx and oesophagus, 650, 551. 
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Diverticulitis, 660-662. 

B. coli in, 24. 

causing gastric dyspepsia, 661. 
causing peritonitis, 753. 
in relation to cancer, 661, 662. 
indications for operation in, 662 
Diverticulosis, 660-662, 

Diving, conditions entailed by, 333 
Dmelcos, 223. 

Dobell’s solution for acute tonsillitis, 534. 

for nasal douching, 1086. 

Dog nose, 227. 

Dogs as source of tocniasis infection, 313, 
314, 316. 

as transmitters of hydatid disease, 314, 
715, 1225. 

in relation to leptospirosis, 229, 230. 
in relation to spread of kala-azar, 251. 
rabid, as transmitters of hydrophobia, 
1585, 1587. 

Dohle’s bodies in scarlet fever, 68. 
Dolichocolon, 663. 

Dorsodynia, 1368, 1360. 

Dourlne, 257. 

Dracontiasls, 318. 319. 

Dracuneulus medineiisis, 318. 

Drainage m relation to malo.ria, 244. 
to typhoid, 91. 

Dreamy state as precursor of epileptic 
attack, 1681. 

Drepanocytosis, 787 ; and see Anaemia, 
sickle- celled . 

Dreyer’s agglutination test for typhoid, 87. 
oxygen -apparatus for high altitudes, 
340. 

Drop foot, 1766. 

wrist in musculo-spiral paralysis, 1760. 
Droplet infection in acute polioinyelitis, 
1568. 

in the common cold, 133. 
in lethargic encephalitis, 1577. 
in league, 125. 
ill scarlet fever, 64. 
in tuberculosis, 30. 

Dropped beats, 883, 837, 905, 906. 

Dropsy, cardiac, value of digitalis in, 869. 
epidemic, 461 , 462. 
in cancer of liver, 719. 
in cardiac failure, treatment of, 869. 
in scarlet fever, 71. 
renal, 1300, 1302, n05, 1310 1311. 
theories of causation of, 1310, 1311; 
and ace QMnna. 

Drowsiness in iiricmia, 1325 
Drug addiction as cause of methmuio- 
globinminia, 795. 

Drug eruptions, 74, 1446-1449. 
habits, 1836-1842. 

treatment of cardiac disease, 865-S75. 
Drug-taking as irritating to stomach, 661. 
Drugs as a cause of enterogenous cyanosis, 
796. 

as a cause of pruritus, 1402. 


Diet, classihoation of, in relation to the 
eruptions they cause, 1446-1449. 
effect of, on colour of urine, 1295 

Drum-stick clubbing of Angers, 1200. 

Drunkenness, 355. 

Dubini’s disease (electric chores), 167'L 

Ductus aiteriosus, patent, 969, 970, 973^. 

Duguet’s ulcerations in typhoid, 84. 

Dubring’s disease, 1465 ; and see Der- 
matitis herpetiformis. \ 

Dullness of lung, 1082. 

Dumb chill in malaria, 242. 

Duodenal bulb, irregularity in, signilicaAce 
of, 591. \ 

contents, pancreatic ferments in, 737 
drainage for cbtnining bile, 720. 
ileus, chronic, 608. 
kink in gastreptosis, 747. 
lavage, in giardia diarrbeea, 267. 

Ulcer, chronic, 690, 691. 
perforation in, 691. 
complications of, 591. 
diagnosis of, 691. 
hypcrchlorhydria in, 664f 691. 
iutermipsions in, 590. 
not liable to malignant change, 691. 
ptyalism in, 529. 
relative frequency of, 687. 
smoking in relatioD to, 687, 691. 
symptoms of, 690, 591. 
treatment of 692^97. 

Duodeno-jejunostomy, 609. 

Duodenum, as source of iiifection in 
cholecystitis, 723. 

ascending infection from, in relation to 
cholecystitis, 723. 
bacilli in, 723. 

Dupuytren’s contracture, 1370, 1379. 

Durozlez’s sign, 933. 

Dust BE predisposing to tubercular infeo 
tion, 31. 

*' Dust cells,” idle of in pnoumokoniosis 
1186, 1187. 

Dust disease el the lung, 1185, 
in relation to asthma, 1148. 

to bacterial food poisoning, 395. 
to bronchitis, 1135, 1138. 
to emphysema, 1172. 
to pulmorary lubercle, 1189 
to tracheitis, 1120. 

Dwarflsm, mtiology and pathology, 476. 
definition of, 476. 
in cretins, 476, 496. 
pituitary in relation to, 476. 
prognosis of, 477. 
renal, 1316. 

symptoms of, 476, 477. 
treatment of, 477. 

Dwellings in relation to heat-streke, 347 

Dysarthria, 1612. 
conditions of occurrence of, 1612. 
flaccid or atrophic, 1612. 
in cerebellar apoplexy, 1603. 
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Dysarthia, in hepato -lenticular degenera* 
tion, 1674. 

in methyl mercury poisoning, 377, 378. 
in myasthenia gravis, 1796. 
in prcgrossive muscular atrophy, 1747. 
spastic, 1612. 

Dyschezia, 613, 617, 618. 
ajtiology of, 617, 618. 
as cause of pseudc -diarrhoea, 625 
of infants, 618. 
treatment of, 620, 621 . 
water-closet suitable for use in, 617, 620. 

Dyschondroplasia, 1388. 

Dysdiadokokinesia in cerebellar lesions, 
1632. 

Dysenteric arthritis, 1357. 
ulcers and portal thrombosis, 1 058. 

Dysentery, amcebic, 262- 266, 708 ; and see 
Amoebic dysentery, 
antisera, 5, 118 
ascarls, 323. 
bacillary, 115- 118. 
aetiology cf, 115. 
bacteriology of, 116 
catarrbal colitis in, 049. 
chronic, 115, 117, 118. 
complications and sequelse of, 116, 117. 
course of, 117. 
definition of, 115. 
diagnosis of, 117. 
oxiidcmics of, 116, 
immune therapy of, 118. 
incidence of, 116. 
incubation period in, 116. 
intestinal ulcers in, 116, 116, 117 
pathology of, 115, 116. 
prognosis of, 117. 
prophylactic treatment of, 118. 
symptoms of, 116 
treatment of, 118. 
ulcerative colitis in relation to, 650. 
bilbarzial, 310. 
chronic, 117. 
oillate, 266, 267. 

in relation to amoebic hepatitis and 
abscess, 70S. 
flagellate, 267. 
sohistosomiasis, 310. 

Shiga’s, antitoxin in, 4. 

Dysldrosls, 1400. 

Dyskeratoses, the, 1483, 1484. 

Dysmenorrheea, cesbradiol in, 516. 

Dysmetria in cerebellar lesions, 1632. 

Dyspepsia, appendicular, 680, 681. 

cardiac symptoms associated with, 876, 
986. 

clironic cholecystitis as a cause of, 724. 
gall-bladder, 729. 
gouty, 434. 

in pernicious anEsmia, 781. 
in relation to rosacea, 1404. 
in relation to sea-sickness, 341 , 342. 
intestinal carbohydrate, 644. 


Dyspepsia, nervous, 577, 678. 

palpitation in, 876. 

Dysphagia, 545, 646. 
causes of, 645. 

in achlorhydric anscmias, 776. 
in acute oBsophagitis, 662, 563. 
in aortic aneurysm, 1047. 
in cancer of the oesophagus, 666. 
in cerchollar apoplexy, 1603. 
ill glandular fever, 286. 
in goitre, 497. 

in laryngeal tuberculosis, 1107, 1108 
in mediastinal tumour, 1280, 1281. 
in mediastinitis, 1275. 
in mumps, 164. 
m myasthenia gravis, 1795. 
in pharyngeal and msophageal diver- 
ticula, 651. 

in pharyngeal sypliilis, 643, 
in progressive muscular atrophy, 1747. 
in quinsy, 536. 
m small-pox, 149. 
in tonsillitis, 534. 
in trichiniasiB, 319. 
in typhoid, 85. 
lower oesophageal, 546. 
mid-cesophagoal, 646. 
pharyngo-oasophageal, 646, 646. 
upper, with anaemia (Paterson’s syn- 
drome), 646. 

with aniumia and glossitis, 646, 647. 
Dyspnoea as a result of gastric IJatulence, 
676. 

cause of, 1081. 
in acute endocarditis, 915. 
in acute hbrinous bronchitis, 1136. 
in acute laryngitis in children, 1099. 
in acute nephritis (army epidemic), 1305. 
m acute suppurative bronchitis, 1134, 
1135. 

in aneurysm, 1045 
in ascites, 764. 
in asthma, 1149. 
in beriberi, 460. 

in bronchial obstruction, 1144, 1146. 
in cancer of larynx, 1110. 
in cancer of the msophagus, 667. 
in cardiac failure, 852, 853, 874. 
in chronic bronchitis, 1138. 
in chronic myocarditis, 950 
in congenital heart disease, 970. 
in coronary occlusion, 991, 992. 
in diphtheria, 100. 

in disease of pulmonary arteries, 1065. 

in emphysema, 1174. 

in fatty heart, 952, 053. 

in fibroid heart, 950. 

in goitre, 497. 

in hydatid of lung, 1224. 

in hyperosmia of lungs, 1160. 

in hypertension, 996. 

in laryngeal stenosis, 1118. 

in laryngismus stridulas, 1117. 
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Dyspnoea, in laryngitis, 1099, 1101, 1102, 
1103, 

in mediastinal tumours, 1281. 
in mitral stenosis, 936. 
in mountain sickness, 339. 
in GBBophageal and pharyngeal diverti- 
cula, 651. 

in pleurisy with effusion, 1249. 

in pneumothorax, 1265. 

in pulmonary collapse, 1167. 

in pulmonary emphysema, 1 174. 

in pulmonary infarction, 1164. 

in pulmonary ledema, 1162. 

in pulmonary tuberculosis, 1194. 

in suppurative mediastinitia, 1275. 

in syphilitic aortitis, 977. 

in tracheal obstruction, 1126, 1127, 1128. 

paroxysmal, in heart failure, 853. 

types of, 1150, 1151. 

uraemic, 1150, 1325. 

varieties of, 1081, 1150, 1151. 

Dystonia musculorum deformans, 1673. 

Dystrophia adiposo-genitalis, 479 ; and set 
Frohhch’s syndrome, 
mental symptoms of, 1845. 
myotouica, 1791-1794. 
symptoms of, 1620, 1792, 1793. 

Dystrophy, muscular, 1798-1803. 

Dysurla from coliform infection, 25. 
in heat hyperpyrexia, 349. 
in lethargic encephalitis, 1581. 
in schistosomiasis, 310. 
in subacute combined degeneration, 1740. 

Ear, lesions of, in congenital syphilis, 205. 
disease, adenoids in relation to, 1097. 
middle, in relation to sinus throm- 
bosis, 1060, 1061. 
middle, coliform infection of, 27. 

Earache in scarlet fever, 70, 77. 

Ears, effect of increased atmospheric 
pressure on. 334. 

Eberth and the bacillus typhosus, 78. 

Ecchymoses, 810. 
in scurvj’^, 451, 452. 

Echinococcus cyst of kidney, 1346. 
granulosus, 314. 

development of, 314. 

multilocularis, 314. 

Echographia, 1614. 

Echolalia, 1614, 1710. 

Ecthyma, 1422. 

Ectopia cordis, 967, 1^74. 

Ectropion in pityriasis rubra pilaris, 1472. 

Eczema, 1411-1418. 
aetiology of, 525, 1411. 
allergic factor in, 1412. 
crustosum, 1408. 
diagnosis of, 1415, 1416. 
erythemato-squamous, 1407. 
er^hematous, 1407. 
flexural, 1413. 
general treatment of, 1417. 


Eczema, infantile, 1412, 1417. 
local treatment of, 1416. 
marginatum, 1437. 
of face and scalp, 1412. 
of genitals and anus, 1414. 
of hands and forearms, 1413. 
of leg with venous congestion, 1414. 
of lower limbs, 1414. , 

of nails, 1415. 
of palms, 1414. 
of trunk, 1414. 
of upper limbs, 1413. 
papular, 1407. 
pathology of, 1412. 
prognosis of, 1416. 
pustular, 1407, 1424. 
rimosum, 1 41 4. 
rubrum, 1408. 
squamous, 1407. 
susceptibility to, 1411. 
symptoms of, 1412-1415. 
treatment of, 1416-1418. 
vaccine treatment of, 18. 
varicose, 1407, 1414. 
verrucosum, 1405. 
vesiculo'papular, 1407. 
weeping, of the face, in children, 1412. 

Eczematisation, 1419. 

Eczematoid ringworms, 1414, 1433. 

Education, importance of, for psychos- 
thenics, 0000. 

Effort syndrome, 877 ; and see Heart, 
iiTitablc. 

Effusion, pericardial, 957, 958, 960, 963, 
964, 965. 

peritoneal, 763 ; and see Ascites, 
pleural, anomalous forms of, 1254. 
effect of rapping on, 1252. 
level of, 1250. 
quantity of, 1249. 

Effusions, serous, causes of, 1248, 1249. 

Egg deposits of schistosoma, lesions due to, 
309, 310. 

Eggs forbidden in cholecystitis, 727. 
during sulphonamido therapy, 10. 

Ehrlich and active immuiiisalion, 4. 

Ehrlich-Hata and “ G06,” 207. 
work of, oil immunity, 4, 5. 

Ehrlich’s diazo reaction, 138, 686. 

“ 606,” 207, 208. 

“ 914,” 208. 

Einhorn’s tube, Ryle’s modification of, for 
gastric diagnosis, 568. 

Einthoven’s string galvanometer, 990, 
1000. 

Elbow, “tennis,” 1369. 

Electric injuries, 343-346. 

explanation of lesions in, 344. 
factors on which tlicir severity de- 
pends, 343, 344. 

heating and electrolytic effects in, 344, 
346. 

pathology of, 343-345. 
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Electrical burns, 367, 368. 
injuries, 346. 

reactions in dystrophia myotonica, 1793. 
in myasthenia gravis, 1796. 
in peroneal muscular atrophy, 1755. 
in progressive muscular atrophy, 1750. 

Electro-cardiogram, deflections in, 1001- 
1004. 

low voltage m, 1028. 
normal, 1001-1005. 
of alteration of the heart, 1022. 
of angina pectoris, 1022. 
of auricular fibrillation, 1014-1016. 
of auricular flutter, 1016, 1017. 
of auriculo- ventricular block, 1018, 1019. 
of auriculo-ventricular nodal rhythm, 
1014. 

of bundle-branch block, 1020, 1021. 
of cardiac hypertrophy, 1005-1007. 
of chronic valvular disease, 1007. 
of congenital heart discaHC, 1007, 1008. 
of coronary occlusion, with infarction of 
heart, 1022-1027. 
of dextrocardia, 1007 
of disease of pulmonary artery, 1055. 
of cfl'cot of digitalis, 1029. 
of extra-systoles, 1009-1012. 
of functional bundle -branch block, 1021. 
of hypertension, 995. 
of hypothyroidism, 1029. 
of intra- ventricular (arborisation) block, 
1021. 

of mitral stenosis, 1007. 
of paioxysmal tachycardia, 1012-1014. 
of smo-auricular block, 1018. 
of sinus arrhythmia, 1009. 
of ventricular fibrillation, 1017. 

Electro-cardiography, climeal, 999-1029. 

Electro-encaphalograpliy, 1676. 

Electrocution, judicial, 343. 

Electrostatic effects in exyilanation of 
electrical injuries, 344. 

Elementary bodies of raschcu m vaccinal 
lesions, 157. 

Elephantiasis, 839. 

as a result of lupus, 1461. 
filarial, 316, 839. 
from sparganum infection, 313. 
of legs, treatment of, 317. 

Ellipsoids of spleen, 826. 

Ellis, curve of, in pleural effusion, 1250. 

Emaciation in Addison’s disease, 505. 
in cancer of liver, 719. 
in cancer of the oesophagus, 557. 
in cancer of the stomach, 601. 
in cerebro-spinal fever, 39. 
in chronic pancreatitis, 741. 
in cieliac disease, 634. 
in Graves’s disease, 489. 
in hyperthyroidism, 499, 600. 
in pellagra, 464. 
in post-Jbasic meningitis, 41, 43. 
in pulmonary tuberculosis, 1195. 


Emaciation, in pyloric obstruction, 605. 
in sprue, 639. 

Emboli, gas, in caisson disease, 333, 336. 
in septic endocarditis, 14, 919. 
malignant, from cancer of liver, 718. 
sources of, 1002. 
varieties of, 1063, 1064. 

Embolic forms of pulmonary mfarotion, 
1163. 

Embolism, 1068, 1062-1004. 
air, 1063, 1064, 

cerebral, 10G3, 1595 ; and see Cerebral 
embolism, 
fat, 10G4. 
in diphtheria, 103. 
in endocarditis, 14, 15, 916, 921. 
in heart failure, 856. 
in mitral stenosis, 936, 938. 
of central artery of retina, 1063. 
of mesenteric artery, 1063. 
yiaradoxical, 971, 1064. 
parasitic, 230, 1062, 1064. 
jihlcbitis in relation to, 1057, 1058. 
pulmonary, 1062, 1163. 
renal, 1063. 

risk of, in quin i dine therapy, 871. 
splenic, 1063. 
symptoms of, 1063, 1064. 

Emery's method of li tiding tubercle bacilli 
in stools, 33. 

Emetics, action of, 570. 

for broncho-pneumonia in children, 1241. 
Emetine m amoebic dysentery, 265. 

in amoebic hepatitis and abscess, 712, 
711. 

in schistosomiasis, 311. 
periodide in amoebic dysentery, 265. 
poisoning, 265. 

Emetine-Bismuth-Iodide, 265. 

Emotional causes of vomiting, 570. 
changes in mama, 1856. 
control, loss of, m adiposis dolorosa, 478. 

in general paralysis, 1637. 
incongruity m schizophrcma, 1870. 
instability in progressive muscular 
atrophy, 1750. 

Emotions, depressing, in relation to gastric 
disorders, 502. 

Emphysema, bulbous, 1173, 1174. 
marginal, 1173. 

previous attack of, in relation to prog- 
nosis of heart disease, 859. 
pulmonary, 1172; and see Lung, emphy- 
sema ol. 

theories of, 1172, 1173. 

Emphysematous chest, 1081, 1174. 

girdle, the, 1174. 

Emprosthotonos in tetanus, 55. 

Empyema, 1254-1259. 
actinomycotic, 1216. 

Aetiology of, 1254, 1255. 
apical, 1268. 
bacteriology of, 1256. 
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Empyema, chronic, 1256, 1258. 
complicating pneumonia, 1233. 
complications and sequelae of, 1266. 
course of, 1256. 
diagnosis of, 1266, 1257. 
diaphragmatic, 1259. 
evacuation of pus in, 1257, 1258. 
fetid, 1157, 1255, 1266. 
following acute appendicitis, 678. 
broncho-pneumonia, 1240. 
obstruction of bronchi by foreign 
body, 1144. 

pulmonary infarction, 1164. 
in amoebic abscess of liver, 710. 
m scarlet fever, 70. 
interlobar, 1258, 1259. 
necessitatis, 1255, 1256, 1257. 

as a cause of pneumothorax, 1264. 
of accessory sinuses, 1091. 
of antrum, 1091, 1092. 
path of infection in, 1264, 1255. 
pathology of, 1255. 
prognosis of, 1257. 
pulsating, 1049, 1256, 1257. 
special varieties of, 1258, 1259. 
streptococcal, 1249, 1257, 1258. 

Enanthem in measles, 136, 137. 
ill small-pox, 140. 

Encephalitis, acute, 1551. 
haemorrhagic, 247, 248. 
haemorrhagica superior acuta, 1507. 
lethargic, 1576-1683. 
diagnosis of, 47, 158. 
narcolepsy after, 1694. 
periaxialis, 1662 ; and aae Schilder’s 
disease. 

suppurative, 1552-1556. 

Encephalo-myelitis, acute disseminated, 
1660, 1661. 

complicating measles, 139, 143. 
following vaccination, 159. 

Encephalopathy hypertensive, 1607-1608. 

Encephalopathy, lead, 364, 366, 368. 

Enchondroma of nose, 1 100. 

Endarteritis obliterans, 1031, 1032. 
in erythromelalgia, 1078. 
in relation to cerebral softening, 1032. 
of coronary arteries, 1032, 
syphilitic, 1031, 1612. 
tuberculous, 1031. 

Endoaneurysmorrhaphy, reconstructive, 
1051. 

Endocarditis, 914-925. 
acute simple, 914^918. 

acute rheumatism in relation to, 290, 
914. 

previous attack of, in relation to 
heart disease, 859. 
chronic, 925. 
classihcation of, 914. 
foetal, 926, 982. 
in acute tonsillitis, 534. 
in measles, 139. 


Endocarditis, in relation to chorea, 1701. 
in rheumatic fever, 290. 
in scarlet fever, 69. 
in typhoid, 80. 
infective, 918. 
malignant, 918. 
mural, 914. 

rheumatic, 290, 292, 293. 
sclerotic, 925, I 

septic, 918-925. I 

acute form of, 920. 1 

a3tiology of, 918, 919. \ 

age-incidonce of, 019. \ 

aneurysms, 1042. \ 

antisera in, 924, 025. \ 

as a terminal infection, 16. \ 

B. coli in, 27. \ 

bacteriology of, 919, 920. 
cardiac type of, 920. 
causal organisms of, 14, 919, 920. 
causes of death m, 922. , 

congenital heart disease predisposing 
to, 918. 

diagnosis of, 922, 923. 
embolism in, 921, 1062. 
focal infection m, 924. 
fulminating, 920. 
in erysipelas, 20. * 

in gonococcus septicaemia, 22, 23. 
latent, 920. 

modes of termination in, 922. 
imthology of, 919, 920. 
prognosis of, 924. 
lirophylaxiH of, 924. 
pulmonary embolism in, 1062. 
relation of^, to rheumatism, 918, 923. 
specific therapy m, 924. 
symptoms and course of, 920-922. 
treatment of, 924, 925. 
typos of, 920. 
typhoid form of, 922. 
valvular defects m, 920, 921. 
vegetations in, 1059. 
subacute bacterial, 920. 
ulcerative, 918. 

Endocrine causes of sexual precocity, 517, 
factor in astiology of osteomalacia, 1381. 

in mental disorder, 1807, 1808. 
glands, diseases of the, 470-520. 

mental disorder associated with 
disoases of, 1844, 1846. 

Endodermopbyton in tinea imbricata, 1498. 

Endolimax nana, 264. 

Endo-phlebitis, 1056. 

Endothelial cells, large multinucleoi', in 
Hodgkin’s disease, 841. 
lesions, as cause of hsemorrhagic states, 
811. 

in relation to ha3morrhage, 811. 
tuberculosis, 842. 

Endothelioma, 844. 
of brain, 1536. 
of nose, 1095. 
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Endothelioma of pleura, 1270. 

Endothelium in relation to hoBmorrhagic 
tendencies, 811, 

of vessels in relation to lisemorrhage, 811. 

Endotoxins, 3, 4. 
and exotoxins contrasted, 3. 

Enema, opaque, technique of, 613, 614. 
rash simulating rubella, 145. 
scarlet fever, 74. 

Enophthalmos, 1500, 1731. 
in cancer of ccsophagus, 557. 
in mediastinal tumours, 1280. 

Entammba coli, 264. 
histolytica, 262, 263. 

Enteric fever, 78 ; and see, Typhoid fever, 
group of organisms, 78. 

Enteritis, 646. 
acute, 646. 

as a cause of diarrhoea, 624. 

chronic, 647. 

from bacillus coli, 24. 

tuberculous, 665. 

and colitis, tuberculous, 655, 656. 

Enterobiasis, 323, 324. 

Enterobius vermicularis, 323. 

Enterococci in carhohj'^dratc dyspepsia, 
645. 

Entero-colitis, 24, 139. 

Entero-dysentery, 116. 

Enterogenous cyanosis, 794, 795. 

Enterokinase, 609, 737. 

Enteroptosis, 748. 

m relation to B. coli infection, 28. 

Enuresis in ascariasis, 323. 
nocturnal, adenoids as a cause of, 1097. 

Envelope-crystals, 1296. 

Eosinophil cells, function of, 797. 

Eosinophilia, 797. 
conditions of occurrence of, 797. 
hereditary, 797. 
in allergic states, 797. 
in ancylostomiasis, 321, 797. 
in asthma, 797, 1150. 
in dracontiasls, 319. 
in hlanasis, 317. 
in gastro-intestinal allergy, 761. 
in Hodgkin’s disease, 797, 843. 
in hydatid disease, 315, 716, 797. 

‘ in hydatid disease of lung, 1224. 
in infectious erythema, 285. 
in paragouimisasis, 307. 
m scarlet fever, 68. 
in schistosomiasis, 310. 
in taeniasis, 314. 
in trichiniasis, 319, 320, 797. 

Eosinophilia with splenomegaly, 797, 798. 

EosinophiUo leukmmla, 797, 798. 

Eosinophilis in hsemorrhagio pleural fluids, 
1260. 

Epeira diadema, 328. 

Ephedrine in Adams-Stokes syndrome, 910. 
in allergic conditions, 762. 
in asthma, 1161. 


Epidemic diarrhoea in children, 629-632. 
dropsy, 461, 462. 
jaundice, 698. 

Epidermolysis buliosa, 1491. 
Epidermophyton, 1436. 

as cause of dhobie itch, 1436, 1497. 
Epididymitis in coliform infections of 
urinary tract, 26. 

Epigastric pain in acute gastritis, 582, 583. 
in arsenical poisoning, 371. 

Ill caisson disease, 336. 
in cancer of the stomach, 600. 
in chronic appendicitis, 681. 
m gastric ulcer, 688. 
in lead poisoning, 360. 
in necrosis of jiancreas, 738, 739. 
in yeUow fever, 178, 

]mlsation m cardiac hypertrophy, 955. 
tenderness in black wate.r fever, 248. 
ill catanhal jaundice, 694. 
in gastric ulcer, 588. 

Epilepsy, 1675-1694. 
aetiology of, 1675. 
alcoholic, 1838. 

and mental disorder, 1685, 1686, 1829. 
as disease or symptom, 1676, 1676. 
aura in, 1683. 
cardiac, 1687. 
convulsion in, 1682, 1683. 
cursive, 1659. 
cysticercus, 313, 1689. 
diagnosis of, 1688, 1689. 
effect of, on intellectual powers, 1685, 
1836. 

“equivalent” mental symptoms in, 
1836. 

exciting causes of, 1678. 
from local disease of the brain, 1086. 
heredity in, 1678. 
idiopathic, 1675. 
in cerebral diplegia, 1623. 
in infantile hemiplegia, 1628. 
institutional treatment for, 1690. 
Jacksonian, 1680-1683. 
major fits of, 1683-1686. 
marriage and pregnancy in relation to, 
1690. 

mental disorders associated with, 1836. 

state in, 1685, 1686. 
metabolic factor in, 1677. 
minor flts of, 1679. 
myoclonus, 1689. 
nocturnal, 1686. 
pathology of, 1675-1670. 
periodicity of, 1686. 
periventricular, 1687. 
poisons in relation to, 1678. 
post- convulsive phenomena in, 1685. 
prognosis, of, 1689-1690. 
reflex, 1681. 
routine of life for, 1690. 
surgical treatment of, 1691. 
symptomatic, 1675, 
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Epilepsy, symptoms of, 1679-1685. 
traumatic, 1835. 
treatment of, 1690-1693. 
varieties of, 1686-1688. 

Epileptic attacks, conditions after, 1685. 
dangers of, 1689. 
description of, 1679-1685. 
duration of, 1685. 
loss of consciousness in, 1080, 1683. 
prodromata of, 1679. 
varieties of, 1679-1684. 
cry, 1684. 
furor, 1836. 
myoclonus, 1679, 1705. 
spasm, 1682. 

Epileptiform attacks in cerobo - spinal 
syphiUs, 1633. 
in lead poisoning, 366. 
m general paralysis of the insane, 1 639. 
in hypoglyoaimia, 414. 

Epiloia, 1847, 1850. 

Epinephrine, 503 ; and see Adrenaline. 
Epiphyseal changes in congenital syphilis, 
200 . 

In Twkeia, 456, 457. 

Epiphysitis, syphilitic, 206, 1361. 

Epistaxis, 1088, 1089. 
ietiology of, 1088. 
as early symptom in typhoid, 81. 
in angio-fihroma of septum, 1088. 
in anoxaemia, 340. 
ill cirrhosis of liver, 704. 
ill diphtheria, 101, 105. 
in granular kidney, 1318, 1319. 
in hereditary haiinorrhagic telangiectasia, 
819. 

in kala-azai', 253. 
in mountaineers, 1088. 
in relapsing fever, 236. 
in rhinitis sicca, 1088. 
in scurvy, 451, 452. 
m small-pox, 151, 
in typhoid, 81. 
in whooping-cough, 111. 
renal, 1292. 

treatment of, 1088, 1089. 

Epithelial tumours of skin, malignant, 
1484, 1486. 

Epithelioma adenoides cysticum of Brooke, 
J484. 

erythematoid benign^ of Graham Little, 
1484. 

of larynx, 1110-1112. 
of oesophagus, 55$ ; and see Gilsophagus, 
cancer of. 
of pharynx, 545. 
of tonsils, 545. 
squamous, 1485. 

Epltuberculosis, 1201. 

Erb type of paralysis in birth injury, 1777. 
Erb’s juvenile type of myopathy, 1801. 
myotonic reaction, 1791, 1793. 
palsy, 1759. 


Erb’S sign in hypoparathyroidism, 502. 

syphilitic spinal paralysis, 1636. 
Erethism, 376. 

Ergosterol, 444. 
activated, in rickets, 444. 
effect of irradiation of. 444. 

1 elation of, to vitamin D, 444. 

Ergotism, 393, 394, 1076. 
gangrenous type of, 394. 
nervous type of, 394. 

Erosio blastomycetica interdigitalis, M39. 
Eructation, offensive, in pyloric obstr action, 
605. 

Erysipelas, 19-21, 1402. 
coastal, 318. 

Erythema ab igne, 1410. 

after arsphen amine remedies, 211, 2l\2. 

gyratum, 1449. 

in bacterial food jiojsoniiig, 400. 
in pellagra, 465. 
ill Hcpticauma, 13. 
induratum, 1464. 
infantum of Jiwcjuet, 1410. 
infectious, 285. 
iris, 1451. 

multiforme, 1450-1451. 
nodosum, 296, 297. ^ 

pernio, 1410. 
rheumatic, 290. 
scarlatiniforme, 74. 
solare, 1410. 

Erythemata, the, 1449-1451. 
in small-pox, diagnostic signilitiancc of, 
148. 

the infiltrative, 1447, 1450-1451. 
the non-infiltrativo, 1449, 1450. 
Hcpticscniic, 13. 

Erythematous drug eruptions, 1449. 

rashes, varieties of, 1447, 1449. 
Erythrmmia, 792, 793. 

in anoxicmia, 339. 

Erythralgia, 1078. 

Erythrasma, 1440. 

Erythroblastomata, 1390. 

Erythroblastosis foetalis, 788. 

Erythroblasts, 772. 

Erythrocyanosis, 1079, 1404. 

Erythrocyte sedimentation test in leprosy, 
123. 

in tuberculosis, 34. 

Erythrocytosis, 792. 
causes of, 792, 793. 
in congenital heart disease, 971. 
in mountain sickness, 339. 

Erythroedema, 298 ; and see Pink disease. 
Erythro-leuksemia, 794, 802. 
Erythromelalgia, 794, 1072, 1078, 1079. 
ajtiology, 1078. 

in chronic arsenical poisoning, 372. 
in polycythaemia, 794. 
pathology of, 1078, 1079. 
symiJtoms of, 1079. 
treatment of, 1079. 
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Espundla, 256. 

Esterase test, serum-c.lioliiie, of hepatic 
function, 683. 

Esthiom&ne, 184. 

Ether, addition to, 1842. 
habit, the, 1842. 

intramuacnlar injection of, in wliooping- 
coiigh, 144. 

Ethmoidal cyst, 1095. 
sinusitis, 1091. 

Ethyl chaulmoograte m leprosy, 124. 
petrol, 369. 

Eucortone, 520. 

Eugenics in relation to propliylaxix of 
mental deficiency, 1850, 1851. 

Euglobulin in urine, 1289. 

Eunuchism and eunuchoidism, te,sto.stcrone 
for, 515. 

mental changes due to, 1845. 

Eunuchoid giants, 474. 

Eunuchs, obesity in, 438. 

Euphoria, in general paralysis, 1638, 
1639. 

in septic endocarditis, 922. 
in septicaemia, 13. 

Euscorpius italicus, 329. 

Evulsion or crushing of phrenic nerve for 
bronchiectasis, 1158. 
for pulmonary tuberculosis, 1213, 
1214, 1273. 

Ewart’s sign in acute pericarditis, 959. 

Excitability of heart muscle, 846, 847. 

Excitation wave m heart muscle, 847. 

Exercise, graduated, for pulmonary tuber- 
culosis, 1210. 

in relation to blood-pressuro, 1069. 
rules as to, for cardiac disease, 863, 864, 
865. 

Exercises for thrombo-angiitis obliterans, 
1034. 

tolerance test of cardiac fitness, 852. 

Exertion, excessive physical, in relation to 
cardiac strain, 880. 
in relation to angina, 982, 988. 
rules as to, for cardiac disease, 863. 

Exhaustion m relation to gastric disorders, 
561. 

and inanition, mental disorders associated 
with, 1843. 

mental disorder in, 1843. 

Exner’s centre for written language, 1611. 

Exophthalmic goitre, 486 ; and see. Graves’s 
disease. 

Exophthalmos from fibroma of naso- 
pharynx, 1098. 

in cavernous sinus thrombosis, 1061. 
in chloroma, 807. 
in Graves’s disease, 487. 
m Hand-Schuller-Ohristian’s disease, 836. 
in lesion of cervical sympathetic, 1509. 
in oxycephaly, 1386. 
in rat-bite fever, 238. 
pulsating, 1053, 1054. 


Exotoxlns, 3, 4. 

and endotoxins, contrasted, 3, 4. 

Expectorants for bronchiectasis, 1157, 1158. 
for bronchitis, 1132, 1140. 
for broncho-piicumoiiia, 1241. 
for lobar pneumonia, 1235. 
in tracheitis, 1121. 

Exposure in relation to fibrositis, 1 368. 
to rheumatic fever, 289. 

Extensor plantar response, not strictly an 
appropriate term, 1718. 

Extraction of teeth for dental sepsis, 
cautions as to, 525. 

Extra-genital syphilitic sores, 194. 

Extra-systole, 884, 886-891. 
fctiology and pathology of, 889. 
auricular, 888, 1010. 

poly graphic record of, 888. 
auncido-ventricular, 888, 880 
electro- cardiogram of, 1011. 
blocked auricular, 888. 
conditions of occurrence of, 889, 
diagnosis of, 889, 890. 
electro- cardiogram of, 1009-1012. 
clcctfo-cardiographic cbagnosis of, 1010- 
1012. 

in hyperthyroidism, 486, 997. 
iiiiorpolated, 886, 887. 
multiple, 886. 
nodal, 888, 889. 
prognosis of, 890. 
significance of, 890. 
subjective symptoms of, 889. 
treatment of, 890, 891. 
varieties of, 88(i. 
ventricular, 886-888. 
polygraphic record of, 888. 

“ Extrinsic factor ” in protein food, 559. 
in relation to aniemias, 778. 

Exudative diathesis, 1413. 

Eye affections, in bacdlary dysentery, 116. 
in cerubro-apinal fever, 43. 

In Heerfordt’a disease, 533. 
in measlCpS, 136, 139, 143. 
n small-pox, 150, 152. 
n trichlorethylene poisoning, 389. 
complications sleeping sickness, 259. 
lesions, filarial, 317, 318. 
symptoms in acromegaly, 472. 
in diabetes, 417. 
of vitamin A deficiency, 442. 
test for tuberculosis, 34. 

Eyes, care of the, in small-pox, 156. 
in Gaucher’s disease, 834. 
in Graves’s disease, 487. 
in measles, 139. 

Faber’s table of symptoms of acute aniorior 
poliomyeUtia, 1570. 

Face, acute erythematous eczema of, 1413, 
1415. 

eczema of, 1412, 1413. 
seborrhena of, 1428. 
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Facial contracture after Beirs paralysis, 
1513. 

hemiatrophy, 1525. 

paralysis, 1510 ; and ace. Paralysis, Bell’s, 
from birth injury, 1776. 
from caries of temporal bone, 1512- 
in lethargic encephalitis, 1580. 
spasm, peripheral, 1513. 

Facies Hippocratica, 754. 
in acromegaly, 473. 
in acute alcoholic coma, 357. 
in acute pericarditis, 959- 
in acute peritonitis, 754. 
in adenoids, 1097. 

in amyloid disease of arteries, 1040. 

in ancylostomiasis, 321. 

in aortic incompetence, 932. 

in asthmatic paroxysm, 1149. 

in cancer of stomach, 601. 

in carbon monoxide poisoning, 381. 

in cerebral diplegia, 1623. 

in cholera, 120. 

in chorea, 1699. 

in chronic alcoholism, 358. 

in cirrhosis of liver, 703. 

in confluent small-pox, 1 50. 

in congenital syphilis, 205. 

in congestion of the liver, 691. 

in cretinism, 495. 

in Cushing’s syndrome, 475. 

in dystrophia myotonica, 1792. 

in early pulmonary tubercle, 1197. 

in enterogenous cyanosis, 795. 

in fatty degeneration of heart, 952. 

in fibrosis of lung, 1184. 

in hajmochromatoais, 707. 

in Hodgkm’s disease, 842. 

in hook-worm infection, 321. 

in hydrocephalus, 1548. 

in idiopathic hypochromic aiifeniia, 776. 

in jaundice, 684, 

in lardaceous dLsease, 1329. 

in leprosy, 122. 

in lethargic encephalitis, 1580. 

in lobar pneumonia, 1229. 

in manganese poisoning, 378. 

in mitral stenosis, 936. 

in mumps, 164. 

in myasthenia gravis, 1795. 

in myxcodoma, 493. 

ill nephrosis, 1302. 

in osteitis deformans, 1378. 

in paralysis agit^ns, 1670. 

in pernicious ansemia, 780. 

in polycythasmia, 793. 

in progressive muscular atrophy, 1748. 

fh scarlet fever, 65, 66. 

in scurvy, 451. 

in sea-sickness, 342. 

in septic endocarditis, 922. 

in sleeping sickness, 258. 

in South American trypanosomiasis, 261. 

in spruce, 639. 


Facies, in subacute combined degeneration, 
1741, 

in summer diarrhoea, 630. 
in tabes dorsalis, 1646. 
in tetanus, 55. 

in tubercular mediastinal glands, 1278. 
in tuberculous meningitis, 1560. 

Ill typhoid fever, 81. 
in tyjihus fever, 276, 278. 
in whooping-cough, 110. 
in yellow fever, 178, 179. 
mongoloid, 1849. 
myopathic, 1793. 

Facio-scapulo-humeral type of myojpathy, 
1801. ^ 
Faded-leaf appearance of cardiac m\isclo, 
952. 

Faecal accumulation as cause of acute in- 
testinal obstruction, 670. 
effects of, CIS, 619. 
fistula in tuberculous peritonitis, 762. 
Faecal vomiting in intestinal obstruction, 
673. 

Faeces, average weight of, 609. 
bilc-products in, 685. 
demonstration of tiiberclo bacilli ini 32, 
33. 

examination of, 614, 615. 

in mercurial poisoning, 376. 
excretion of lead in, 363. 
in jaundice, 685. 
pancreatic ferments in, 737. 
retention of, effects of, 619, 642. 
scanty, as cause of constipation, 618. 
Faget’s sign in yellow fever, 178. 

Faiblesse irritable, 562. 

Fainting in enterogenous cyanosis, 795. 

in heart disease, 853, 874, 878, 892. 
Faintness in cardiac failure, 853. 

Fairley’s cercarial complement-fixation re- 
action in schistosomiasis, 310. 
diet in sprue, 640. 

Falling sickness, 1680. 

Fallopian tubes, coliform infection of, 27. 
Fallot, tetralogy of, 968, 969, 972. 

Falx cerobri, localisation of lesions abuiit 
the, "1531. 

Familial icterus gravis neonatorum, 688, 

089. 

periodic paralysis, 1797-1798. 
spastic paralysis, 1668, 1669. 

Family history in relation to prognosis in 
heart disease, 859. 

Famine and cholera, 119. 

fever, 275 ; a7id aee, Belapsing fever. 
Fannia canicularis, 328. 

Fans, use of, in tropical conn tries, 347. 
Farcy, acute, 60. 
buds, 60, 61. 
chronic, 61. 
pipes, 60. 

Fasciae, fibrositis of, 1368, 1370. 

Fasciola hepatioa, 305. 
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Fascioliasis, 305, 306. 

Fasclolopsis buskii, 306. 

Fasting in treatment of diabetes, 420. 

Fat, affinity of, for nitrogen, 333. 

-digestion defective m sprue, 639. 
dislike to, in pulmonary tuberculosis, 
1197. 

embolism, 1064. 

excess of, in stools, 626, 634, 685, 741. 
in stools from deficient pancreatic diges- 
tion, 736. 
in urine, 1296. 

metabolism in cocliac disease, 634. 

in idiopathic atoatorrhoia, 635. 
necrosis in acute necrosis of jiancreaB, 
738. 

overgrowth of, in adipoaia dolorosa, 481. 
-soluble vitamins, 441. 
workmen more subject to caisson disease, 
335. 

Fatigue as symptom of hea.it failure, 853. 
of rheumatic arthritis, 1351. 
in relation to lead palsy, 363. 

Fats preventing rickets, 443. 

vitamin content of, 441, 442. 

Fatty degeneration of heart in ancylo- 
stomiasis, 321. 

of medial arterial coat, 1037. 
of myocardium, 961, 962. 
degenerations in diphtheria, 98. 
diarrhoea, 623, 626, 726, 727, 741, 779. 
heart, causes of, 951, 952, 953. 
infiltration of myocardium, 952, 953. 
Fauces, syphilitic ulcer of, 542, 643. 

Favus, 1439. 

Febris comatosa, 1577. 
fiava, 17G. 

recurrens, 234 ; and see llelapsing fever. 
Feeble-mindedness, 1847. 

Feeding, forced, in melancholia, 1862. 
Fehling’s solution, 417. 

Felton’s serum in pneumonia, 1236. 
Feminisation, 511. 

in Cushing’s syndrome, 475. 

Femoral thrombosis, 1061. 
in spotted fever, 274. 
in typhoid, 82, 93. 
in typhus, 279. 

Fermentation, gastric, in relation to flatu- 
lence, 676. 

in pyloric obstruction, 605. 
intestinal, as cause of diarrhuia, 626. 
tests for bacilli of food poisoning, 398, 399. 
Ferments in relation to carbohydrate 
digestion, 644, 

Ferrety eye in yellow fever, 178. 

Ferric chloride test for acoto- acetic acid in 
urine, 418. 

Ferro-silicon as source of arsemuretted 
hydrogen poisoning, 373. 
Festination in paralysis agitans, 1670. 
Fever, abortus, 128. 
bilious remittent, 243. 


Fever, black, 251, 252. 
blackwater, 246-250. 
break-bone, 181. 
camp, 275. 

Carapata, 235. 

cerebro-splnal, 36. 

coastal, of Queensland, 270, 271. 

dandy, 181. 

deer-fly, 61. 

enteric, 78. 

famine, 234, 275. 

gastric, 78. 

glandular, 285. 

heemoglobinuric, 240. 

intermittent, 238. 

jail, 275. 

Japanese river, 271. 
jungle, 238. 

Kendal’s, 176. 

Malta, 128. 
marsh, 238. 

Mediterranean, 128. 
melanuric, 246. 

Mossman, 270, 271. 

Oroya, 131. 

Pahvant Valley, 01. 
papataci, 180. 
paratyphoid, 94-96. 
phlebotomus, 180, 181. 
post-haemoglobinuric, 248. 

Pym’s, 180. 

“ Q,” 273. 

Quotidian, 242. 
rat-bite, 237. 
relapsing, 234. 
remittent, 238. 
rheumatic, 288-296. 

Rift Valley, 182. 

Rocky Mountain spotted, 273. 
sand-fly, 180. 

Sao Paolo, 272, 274. 
scarlet, 63-78. 
simple continued, 180. 
spirUlum, 234. 
splenic, of animals, 57. 
spotted, of Ea.stern type, 273. 

Sumatra mita, 271. 
swamp, 229. 
three-day, 180. 
tick, 235. 
trench, 280-284. 
trypanosome, 258. 
tsutsugamushi, 271. 
typhoid, 78-94. 
typhus, 275-280. 
undulant, 128-130. 

Volhynia, 280. 
yellow, 176-180. 

Fibrillation, auricular, 895 ; and see Auri- 
cular fibrillation. 

muscular, clinical instances of, 1750. 
in heat hy^rpyrexia, 349. 
in interstitial neuritis, 1769, 1771. 
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Fibrillation, muscular, in lethargic encephal- 
itis, 1580. 

in peroneal muscular atrophy, 1755. 
in progressive muscular atrophy, 1729, 
1733, 1746, 1748, 1749, 1750. 
in syringomyelia, 1729, 1733. 
ventricular, 861, 903, 904. 

Fibrin, 809. 

Fibrinogen, 809. 

Flbrinopenia, 809. 
hereditary, 817. 

Fibrinous casts of bronchi, 1036. 

Fibrocystic disease, local, 1380. 

Fibroma of kidney, 1343. 
of larynx, 1108, 1109. 
of naso-pharynx, 1098. 
of nose, 1095. 
of skin, 1480. 

Fibrosis in pulmonary tiibcrcnlosiH, 1183, 
1191, 1192, 1199. 
ischaemic, 949, 1036. 

of wasted muscles in jjcroncal muscular 
atrojjhy, 1754, 1755. 
pulmonary, 1183-1240. 

Fibrositis, 1367-1374. 
ajtiology of, 1368. 
chronic strain as cause of, 1368. 
diet and after-care, 1372, 1373. 
due to pyon'hoea alveolaris, 1368. 
food in relation to, 1368, 1370, 1371. 
from focal sep.sis, 1368. 
gout in relation to, 1368, 1370, 1371, 
1373. 

hydrotherapy and counter-irritation in, 
1372. 

morbid anatomy of, 1368. 
prognosis of, 1371. 
referred jiaiii in, 1369. 
streptococcal, vaccine treatment of, 
18. 

symjitoms of, 1369-1371. 
treatment of, 1371-1374. 
types of, 1368. 

Fibrous nodules, 1369, 1372. 

tissue formation after endocarditis, 
915. 

tissues, diseases of the, 1350-1374. 
in rheumatic fever, 289. 

Fievre amarilla, 176. 
boutonneuse, 272, 273. 
jaune, 176. 

Fifth disease, 285. 

Filaria bancrofti, 3f0. 

as cause of elephantiasis and chyluria, 
316. 

, life cycle of, 316. 
loa, 316. 
ozzardi, 316. 
perstans, 316. 

sanguinis hominis, 839, 1263, 1296. 
Filariasis, 316, 317. 

Filatow-Duke's disease, 285. 

Fiiix-mas for tape-worm, 312, 313. 


Filtrable viruses, 8-10. 

diseases certainly due to, 9. 

duo or possibly due to, 133-184. 
probably due to, 10, 133-184. 
skin eruptions duo to, 1467. 

Fingers, poisoned, vaccine treatment of, 19. 

sausage-like, m syringomyelia, 1730. 
Finsen light in lupus vulgaris, 1462|[ 
in small-pox, 156. I 

Fish as source of bacterial food poisoning, 
395, 396. 
poisoiiouH, 332. 

tinned, as source of food poisoning 
Fish-liver oils, vitamin value of, 

444. 

Fistula between gall-bladder and 
731. 

gastro-colic, 597, 602, 659. 

gastro-jejuno-colic, 597. 

in ano, after uloeraLivo colitis, 652. 

in pulmonary tuberculosis, 1202, 1207. 
jejuno-colic, 597. 
pleuro-oesophageal, 1256. 
plcuro-pulmonary, 1256. 
vesico-colic, 662. 

Fistulee following untreated empyema, 1256. 
Fits, auditory, 1681. 
cortical, 1680, 1681. 
hysterical, 1881, 1882. 

diagnosis of, 1882. 
in pituitary lesions, 1534. 

Jacksonian, 1677, 1680, 1683, 1779. 
local, 1680, 1682, 1683. 
motor, 1682. 

olfactory and gustatory, 1681. 
psychic, 1680. 
sensory, 1681, 1682. 
typical epileptic, 1683, 1684. 
visual, 1681, 

Flaccid paralysis in cercdiro-spinal fever, 
43. 

paraplegia in subacute combined de- 
generation, 1738, 1739. 

Flaccldlty in progressive spinal muscular 
atrophy of children, 1757. 
Flagellate dysenWy, 267. 

Flagellates as cause of tropical diarrhoea, 
267. 

Flare, 1073. 

Flatulence as a cause of palpitation, 804, 
882 

gastric, 574-576. 

m cholecystitis, 725. 

in cirrhosis of liver, 703. 

in intestinal carbohydrate dyspepsia, 645. 

in relation to angina, 575, 986, 

in sprue, 039. 

intestinal, 645. 

Flatus, inodorous, in carbohydrate dys- 
pepsia, 645. 

Flavin (riboflavin), 448. 

Flea-bitten kidney, 1298. 

Flea typhus, 269 ; and ace Typhus, 6oa. 



INDEX 1943 


Fleas ill relation to spread of plague, 125, 
127. 

Fleshy hand in syringomyelia, 1 730. 
Flexibilitas cerea in lethargic encephalitis, 
1679. 

in Bchizophronia, 1871. 

Flexion reflex of lower limb, 1871. 

Flexner on serum treatment of acute 
anterior poliomyelitis, 1575. 
Flexner*S group of dysentery bacilli, 115. 
Flexor spasms, in spastic paraplegia, 1718. 
Flies as carriers of infection in epidemic 
diarrhcca, 629. 

genera of, causing intestinal myiasis, 
326. 

in relation to bacillary dysentery, 1 1 5. 
in relation to bacterial food iioisomng, 
395. 

in relation to cholera, 119, 120. 
in relation to typhoid, 79. 

Flint’s murmur, 931, 938. 

Flocculation test for small-pox, 9, 155. 
Fluid restriction in heart disease, 863, 
864. 

Flukes, diseases due to, 305-311, 1222. 
Fly-papers, arsenical, 371. 

Focal infections in fibrositis, 1368. 
in pytemia, 13, 14. 
in relation to cardiac affections, 864. 
in relation to gall-bladder infection, 
723. 

in rehation to septic endocarditis, 919, 
924. 

in rheumatic fever, 288, 296. 

sepsis, 11, 12. 

as a cause of gastric and duodenal 
ulcer, 524. 

dental extractions for, cautions as to, 

17. 

in Henoch’s purpura, 816. 
in relation to arthritis, 1354, 1355. 
to eczema, 625, 1411. 
to gout, 430. 
to Graves’s disease, 490. 
to heart affections, 864. 
investigation for, 11, 12. 
sites of, 11. 

signs in intracranial tumour, 1541, 1542. 
Festal adenoma, 497. 

Fmtor in atrophic rhinitis, 1 087. 
in gangrene of lung, 1179. 
in syphilitic disease of nose, 1093. 

FeetUS, transmission of syphilis to, 194, 
204, 205. 

Folie k deux, 1877. 

Folin’s method of estimating creatinin, 
1284. 

phospho-tungstic reagent for uric acid, 
434. 

FollicUs, 1464. 

Folliculitis decalvans, 1493. 

Food, arsenical contamination of, 370, 371. 
as a cause of diarrhoea, 623, 628. 


Food, highly seasoned, as a cause of cirrhosis 
of liver, 700, 701. 

improper, in causation of gastric ulcer, 
588. 

in relation to fibrositis, 1368, 1370, 
1371. 

in relation to gout, 429, 435. 
in relation to urticaria, 1452. 
lead contamination of, 362, 367. 
poisoning, 390-401. 

acute epidemic, 396, 397. 
bacterial, 394 ; and sec l^acterial food 
poisoning, 394. 
bacteriology of, 396-399. 
chioiuc, 397, 398. 
endogenous, 390-393. 
exogenous, 393, 394. 
staphylococcal, 397. 
toxin, type of, 399. 
preservatives, toxic ellcxt of, .394. 
rashes, 74. 

values of carbohydrate- containing foods, 
426. 

Foods, allergic reactions to, 751, 752. 
e fleet of irradiation on, 444. 
ill relation to hay fever, 1090. 
vitamin values of, 443, 441, 446, 448, 
449. 

Foot-and-mouth disease, 174. 

Foot-drop, in alcoholic neuritis, 1780. 
Foramen magnum, blocking of, in intra- 
cranial tumour, 1 542. 
ovale, patent, 967. 
prognosis of, 974. 

Foreign bodies in appendix, 676. 
m bronchi, 1143-1145. 
in nose in relation to diplitlieria, 100. 
in trachea, 1126, 1127. 

Forest yaws, 2,56. 

Formalin as cause of dermatitis, 1409. 
Formol-gel test m kala-azar, 253. 
Fortifleation spectrum of migraine, 1696. 
Forward pressure theory of heart failure, 
858. 

Fouadin, 266. 

in schistosomiasis, 311. 

Fourneau “ 270 ” m trypanosomiasis, 260. 
Fourth disease, 285, 

Fowler position in appendicitis, 680. 
in peritonitis, 768. 

Fowler’s law of spread of pulmonary tuber- 
culosis, 1192. 

Fractional test-meal, value of, ns guide to 
treatment, 568. 

Fractures, in focal osteitis fibrosa, 1381. 
in fragilitas ossium. 1384, 1386. 
in Gaucher’s disease, 834. 
in osteomalacia, 1382. 
of skuU in relation to oculomotor nerves, 
1506. 

spontaneous, in idiopathic stoatorrheea, 
636. 

Fragilitas ossium, 1384. 
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Fragility of red cells, 787. 

in acholuric jaundice, 689, 690, 787. 
FrambffiSia, 225 ; arid see Yaws. 

Freckles, 1490. 

Frel’s intra-dermal test for Jymphojjathia 
venereum, 184. 

Fremitus, hydatid, 1224. 
pleural, 1082. 
various kinds of, 1082. 

' Friction, 1082, 1088. 

-fremitus, 1082. 
in acute pericarditis, 958, 959. 
in acute pleurisy, 1245. 
in chronic pleurisy, 1248. 
in pleurisy, 1082, 1245, 1246, 
pericardial, in coronary seclusion, 992. 
pleural, in aortic aneurysm, 1045. 
pleuro-pericardial, 968, 1246. 
sounds, pericardial, character of, 958, 
959. 

Friedman test for pregnancy, 517. 
Friedreich’s ataxy, 1665-1668. 

sign of pericardial adhesions, 962. 
Frog-face deformity, 1096, 1098. 

Frbhlich’s syndrome, 437, 479. 

Froin’s syndrome, 1667, 1720. 

Frontal convolution, ascending, localising 
signs of lesions of, 1527, 1528. 
sinusitis, 1091, 1092. 

Friich inllUrat, Redecker’s, 1190. 

Fruit as cause of bacterial food ])oisoniiig, 
396. 

importance of, in relation to scurvy, 
449, 460, 453. 

tinned, as source of food poisoning, 394. 
Fruits, anti-scorbutic value of, 449, 450. 

in relation to diabetic diet, 426. 

Fugue, hysterical, 1882, 1883. 

Fulminate itch, 377. 

Functional disorders of the heart, 875, 876. 
efficiency of the heart, importance of 
estimation of, 852. 

nervous disorders, gastric symptoms of, 
561, 662. 

Fungi, dermatitis due to, 1432-1441. 
in relation to pulmonary lesions, 1215- 
1218. 

pathogenic to man, 185, 390, 391. 
poisoning by, 390, 391, 393, 394. 
Fungicidal dusts, causing mercurial poison- 
ing, 377, 378. 

Fungus foot, 189 ; and see Mycetoma. 

testis, 204. ^ 

Funiculitis, endemic, 317. 

Funnel breast, 1081, 1082, 1097. 

-shaped mitral valve, 936. 

Fur dyes as cause of dermatitis, 1409. 
Furuncle, 1424. 

Furunculosis, vaccine treatment of, 1425, 
1819. 

Gaertner bacillus poisoning, 23, 396. 

Gait, cerebeUar, 1533. 


Galt in alcoholic neuritis, 1780. 
in beriberi, 461. 
in bubonic plague, 226. 
in cerebral diplegia, 1623. 
in chorea, 1699, 1700. 
in disseminated sclerosis, 1655. 
in Friedreich’s ataxy, 1666. 
in hysteria, 1881. 
in lathyrism, 392. 
in manganese poisoning, 378. 
in myotonia congenita, 1790. 
in paralysis agitans, 1670, 1671. 
in pellagra, 466. 

in pseudo-hypertrophic paralysis, i^799. 
in sciatica, 1771, 

in sleeping-sickness, 258. \ 

Gall-bladder, 13. ooh infection of, 24, 722. 
carcinoma of the, 733, 734. 
condition of, in relation to jaundice, 687. 
dyspepsia, 729. 
ompyema of, 724. 
gangrene of, 724. 
in pernicious anaimia, 781 . 
infection of, in causation of gall-stonea, 
728 

in typhoid, 24, 85, 91, 722, 727. \ 
infection, sources of, 722, 723, 728. 
perforation of, in typhoid, 85. 
sepsis, 24, 723, 724. 
strawberry, 726. 

tenderness in blackwater fever, 248. 

in cholecystitis, 725. 

X-ray examination of, 726, 726, 731. 
and bile-ducts, diseases of the, 722-735. 
Galloping consumption, 1193. 

Gall-stone colic, 729, 730. 

Gall-stones, 728-732. 
achlorhydria and, 665. 
aetiology of, 728. 
ago-incidence of, 728. 
as cause of acute intestinal obstruction, 
670. 

calcium bihrubinate, 689. 
cancer as a sequel of^, 732. 
complications of, 732. 
composition of, 728, 729. 
diabetes complicating, 732. 
impaction of, 730. 
in relation to jaundice, 684, 686. 
in relation to pancreatic necrosis, 732, 
737, 738, 739. 

indications for surgical interference in, 
732. 

pathology of, 728, 729. 
symptoms of, 729-731. 
treatment of, 732. 
typhoid bacilli in, 85. 

Galvano-oautery in chronic rhinitis, 1086. 
Gander cough of tracheal obstruction, 
1124. 

Gandy-Gamna bodies, 830. 

Ganglion cells, destruction of, in lethargic 
encephalitis, 1578. 



INDEX 1946 


GangUonectomy, lumbar, for erythro- 
cyanoeis, 1079. 

Gangosa, 228. 

Gangrene in acute appendicitis, 676, 677. 
in acute arteritis, 1030. 
in cholera, 120. 
in diabetes, 417. 
in diphtheria, 101, 103. 
in endocarditis, 915, 921. 
in intermittent claudication, 1041. 
in Monckeberg’s degeneration, 1037. 
in Raynaud’s disease, 1076. 
in thrombo- angiitis obliterans, 1033. 
in tlu'ombosis, 1060, 1062. 
in typhus, 279. 

of extremities in scarlet fever, 72. 

in septic endocarditis, 921. 
of fingers and toes in Rocky mount.ain 
tick typhus, 274. 

of the lung, 1181 ; arid see Milder Lung, 
of jiaratid in mumps, 166. 
of .strangulated intestme, 672. 
senile, from arterial degeneration, 
1037. 

Gangrenous lesions in agranu]()cytoKi.s, BOO. 
stomatitis, 527, 528. 
in measles, 139, 143. 

Ganser syndrome, 1883. 

Gargoylism, 1850. 

Garland’s dull triangle in pleurisy with 
effusion, 1260. 

Garrod’s thread test in gout, 430. 

Gas appliances, risks of CO poisoning with, 
379. 

deficient elimination of, 576. 
emboli, from liberation of nitrogen by 
sudden decomiiression, 333, 336. 
in flatulence, nature of, 576. 
poisoning, fibroid changes m lung in, 
1183. 

produced in intestinal carbohydj*ate 
dyspepsia, 646. 

Gases, poison, in relation to tracheiti.s, 

1120 , 

Gas-gangrene antitoxin in acute intestinal 
obstruction, 676. 

Gasserectomy, 1524. 

Gasserian ganglion, alcohol injection of, 
1623, 1624. 

Gassing, 1120, 1121. 

acute tracheitis caused by, 1120, 1121, 
1135. 

as a cause of acute gastritis, 681. 
as a cause of vomiting, 670, 679. 
as cause of bronchitis, 1135. 
in relation to pulmonary tubciculosis, 
1189, 1193. 

pulmonary cedema after, 1161. 
Gastrectomy, partial, in cancer of stomach, 
603. 

in gastric ulcer, 696, 697. 
in gastro- jejunal ulcer, 698. 
in hour-giaBB stomach, 604. 


Gastric analysis in diagnosis of cholecystitis, 
726. 

and duodenal ulcer, 586-697. 
acute, 588. 

prognosis of, 688. 
symptoms of, 688. 
treatment of, 688. 

®tiology of, 586, 687, 588. 
aneurysm in, 1043. 
carcinomatous developments in, 690. 

599, 600. 
chronic, 588-690. 
adiology of, 587. 
complications of, .589, 690. 
criteria of cure in, 593. 
diagnosis of, 589. 
diet in, 592-696. 
familial incidence of, 587. 
frequency of, 664, 587. 
indications for operation in, 696, 
597. 

pathogenesis of, 687. 
sex mcidenco of, 587. 
symptoms of, 588, 689, 590, 591. 
treatment of, 592-597. 
comparative mcidonce ol, 587. 
haimatomesis in, 589, 591. 
hfwmatoporphyrinuria in, 1293. 
in relation to hour-glass stomach, 
603, 604. 
jiicidcnce of, 564. 
position of, as affecting pain, 588. 
pyorrhoea as a cause of, 624. 
theories of origin ol, 587, 588. 
tubercular, 598. 
crises of tabes, 1646, 1647. 

treatment of, 1651. 
diatheses, 559, 560. 
disorders, causes of, 560-662. 

soborrheea in relation to, 1400. 
ferments, absence of, in pernicious 
antemia, 778, 779. 
fever, 78 ; and sec Typhoid fever, 
flatulence, 574 ; and see flatulence 
gastric, 574. 
infection, 561. 
influenza, 169, 170, 581. 
irritants, 660, 661 . 

juice, bactericidal action of the, 524, 
659. 

effect of gastritis on, 562, 563. 
excessive secretion of, 561, 663, 687 ; 

and see Hy perch lorhydria. 
hyposecrction of, 564 ; and see Achylia 
and Achlorhydria, 
normal, 559. 

r61e of, in production of gastric ulcer, 
563, 587. 

stimulants of, 586. 

lavage, in acute mercurial poisoning, 
376. 

in alcoholic coma, 357. 
in chronic gastritis, 586. 
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Gastric mucous membrance, hasmatopoietic 
function of, 666. 
neurotrophic function of, 560. 
putrefaction as a cause of flatulence, 
674. 

stasis, 568, 689, 747. 
symptoms of functional nervous dis- 
orders, 662. 
hysterical, 578, 579. 
reflex, origin of, 562. 

Ulcer, chronic, 588-590. 

carcinomatous development of, 590, 
696. 

cicatrisation of, causing hour-glass 
stomach, 603, 604. 
complications of, 690, 689. 
diagnosis of, 689. 

healing of, causing obstruction, 589, 
590. 

incidence of, 586, 687. 
perforated, 589. 
symptoms of, 588, 589. 

Gastritis, achlorhydric, 584, 685. 
acid, 684. 

acute catarrhal, 581-583. 
phlegmonous, 583. 
suppurative, 583. 
alcoholic, 358, 681, 584, 685, 702. 
chronic, 584-586. 

pyorrhoea in relation to, 524. 
diffuse suppurative, 583. 
effect of, on gastric secretion, 562, 563. 
on haomatopoiesis, 565, 566. 
on nutrition of central nervous system, 
566. 

hsematogenous, 561. 
haemorrhagic, from poison gas, 581. 
ulcerative, 563. 

with achlorhydria, 564, 584, 585. 
Gastritis-cancer, 600. 

Gastro-coUc fistula in cancer of colon, 602, 
659. 

megalocytic aiieemia in, 779. 
reflex, abnormal activity of, 610, 623. 
Gastrodlscus hominis, 305. 

Gastro-duodenitis, ulcerative, 563. 
Gastro-enteritis from bacterial poisoning, 
399, 400. 

in acute lead jioisoning, 360. 
in fungus poisoning, 391. 
ill solanine poisoning, 391. 
Gastro-enterostomy, anaBmia following, 776. | 
-gastrostomy m hour-glass stomach, 
604. ' 

-intestinal allergy, 751, 752. 

cutaneous reactions in, 751, 752. 
treatment of, 762. 

-intestinal disorders as predispo.smg to 
bacterial food poisoning, 395. 
in arsenical poisoning, 371. 
in chronic alcoholism, 368, 369. 
in hyjjorplastic sclerosis, 1036. 
in lethargic encephalitis, 1578. 


Gastro-intestinal disorders in subacute 
combined degeneration, 1738. 
infection, acute, 629. 

-intestinal disturbances in acute appendi- 
citis, 677. 

in relation to asthma, 1048. 

-jejunal and jejunal ulcer, 597, 598. 
-jejunitis, post-operative, 597. 
-jejuno-collc fistula, 697. 

-jej unostomy, diarrheea after, 6231^ 
in cancer of stomach, 603. 
in pyloric obstruction, 697. 
Gastroptosis, 747, 748. 
positions of normal stomach in relation 
to, 747, 748. 

treatment of, 750. \ 

X-Kay diagnosis of, 747, 748. ' 

Gastroscopy, 569, 598. 

Gastrostatis, 579. 

Gastrostomy for cesophageal cancer, 568. 
Gaucher*s disease, 834, 835, 1392. 
Gauducheau’s ointment in prophylaxis of 
syphilis, 207. 

Gee-Herter disease, 635. 

Gee-Thaysen disease, 635. 

General paralysis of the insane, 1636-1641. 
aetiology of, 1036. * 
clinical types, 1639-1640. 
course of, 1640. 
dementia in, 1831. 
diagnosis of, 1639. 
juvenile, 1653, 1833. 

Lissauer form of, 1832. 
malaria therapy in, 1640. 
mental symptoms of, 1637, 1038, 
1831-1833. 
pathology of, 1637. 
prognosis of, 1620, 1640. 
symptoms of, 1637-1639. 
treatment of, 1640-1641. 
Wassermaiin test in, 1630, 
tuberculosis, 35 ; arid nec Tuberculosis, 
general. 

Geniculate ganglion, facial paralysis from 
herpes of, 1612. 

Genital mucous membranes, diphtheritic 
infection of, 99, 101. 
organs, defective development of, in 
Frohlich’s syndrome, 479. 
in cretinism, 495. 
in dystrophia rayotonica, 1793. 
in virilism, 509, 5i0. 
late development of, in cretinism, 
495. 

lesions of, in lymphopathia venereum, 
184. 

lesions of, in ulcerating granuloma, 
1600. 

Genitals, eczema of, 1414. 

serpiginous ulceration of the, 1500. 
Genito-urinary conditions in relation to 
asthma, 1148. 

Gentian violet as parasiticide, 307, 324. 
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Gentian violet in clonorohiasis, 307. 

in atrongyloidiaRis, 316. 

Gerhardt’s sign, 1128. 

in tubercular cavity, 1199. 

German measles, 143 ; and see Rubella. 
Germanin in sleeping sickncsa, 259. 

in trypanosomiasis, 259, 260. 

Gesture language, 1613. 

Ghon*s focus, 1189, 1190. 

Giardia diarrhoea, 267. 
intestinalis, 267. 
lamblia, 267. 

Giddiness in arterial hypertension, 1036. 
in caisson disease, 336. 
in carbon monoxide poisoning, 380. 
in heart failure, 853, 854. 
in intracranial tumour, 1541. 
with change of posture, 1070. 

Gigantism, 474. 
causes of, 474. 

Gilchrist’S disease, 191 ; and sec Blasto- 
mycosis. 

Gilles de la Tourette’s disease, 1709, 1834. 
Gingivitis in relation to pyorrluea, 522. 
Girdle sensation in subacute combined de- 
generation, 1739. 
in tabes, 1643. 

Glaisher and Coxwell’s balloon a.sccnt, 
340. 

Glanders, 59-61. 

Gland-puncture in diagnosis of tryiianoso- 
mia.s]s, 259. 

Glands, condition of, in glandular fever, 
286, 287. 

enlarged, in lymphojiathia venereum, 
183, 184. 
in plague, 126. 

in pulmonary tuberculosis, 1192- 
in tsiitsugamuslii dLseaso, 271. 
mediastinal, 1277. 

excision of, in lymphopathia venereum, 
183, 184. 

in diphtheria, 99, 101. 
in measles, 136, 139. 
in Mikulicz’s disease, 806, 845. 
in rubella, 144. 

in scarlet fever, 67, 69, 70, 77. 
in trypanosomiasis, 258. 
ill yaws, 226. 
trypanosomes in, 258. 
lymph, in syphilis, 196. 
salivary, in mumps, 164. 

Glandular fever, 285-288. 
swellings m glandular fever, 286. 
in plague, 125, 126. 
in rubella, 144, 145. 
in scarlet fever, 67, 69, 71, 77 ; and 
see Adenitis. 

Glaus penis, primary sypliilitic sore of, 196. 
Glass-pock, 160. 

Gldnard’s disease, 748 ; and see Viscero- 
ptosis. 

Glioblastoma, 1536. 


Glioma of brain, 1536. 

Gliosis in syringomyelia, 1 727. 

Globulin in urine, 1289. 

Globus hystericus, 1117, 1880. 

Glossina morsitans, a trypanosome carrier, 
257. 

palpalis, a trypanosome carrier, 257. 
swinnertoni, 257. 
tachinoides, 257. 

Glossitis in amcmias, 774, 776. 
in Paterson’s Ryiidrome, 546, 54.7. 
in pellagra, 464. 
in pernicious amcmia, 780. 
syphilitic, 203. 

Glossopharyngeal neuralgia, 1 524. 

Glottic spasm, 1097, 1116, 1117. 

in tetanus, 55. 

in whooping-cough, 110, 111. 

Glottis, in measles, 138. 
in typhus, 278. 

mdcina of, in angioneurotic mdema, 
1074. 

Glove and stocking anaesthesia, 1738, 1880. 
Glucose content in cerobro-spnial fluid in 
meningitis, 1558. 

intravenous, in black water fever, 250, 
tolerance in osteo- arthritis, 1360. 
in rlioumatoid arthritis, 1351. 
Glycerine, lethal action of, on bacteria, 9. 
Glycogen disease, 692, 603. 

Glycosuria, causes of, 409. 
in acromegaly, 493. 
in brain-stem lesions, 1 532. 
in Graves’s disease, 488. 
in relation to blood sugar, 409, 410, 413. 
in sciatica, 1770. 

in subarachnoid haemorrhage, 1590. 
in whooping-cough, 112. 
pituitary gland in relation to, 471. 
renal, 428, 429. 
thyrotoxic, 488. 

Glycuronic acid in urine in jaundice, 685. 
Glyptocranium gasteracanthoides, 328. 
Gmelin’s test for bile-pigment, 685. 
Gnathostoma hispidum, 1498. 

Goat’s milk as chamicl of infection in 
nndul ant fever, 128, 130. 

Goitre, 496-498. 
letiology of, 496. 
colloid, 496. 
cystic, 496. 

deficiency factor in, 496. 
exophthalmic, 486 ; anJ sec Graves’s 
disease. 

geographical distribution of, 497. 

malignant change in, 497. 

nodular, with hyperparathyroidism, 491, 

parenchymatous, 496. 

pathology of, 496, 497. 

pressing on trachea, 1128- 

puberty, 496. 

sporadic, 496. 

symptoms of, 497. 
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Goitre, treatment of, 497, 498. 

Gold, exfoliative dermatitis due to, 1448. 
poisoning, eflcct of, on liver, 696. 
therapy, complications of, 1353, 1364. 
in arthritis, 1353, 1364. 
in Still’s disease, 1366. 

Gold-miner's phthisis, 1186, 1188. 

Gonadal function, failure of, pituitary in 
relation to, 515. 

Gonadotrophic preparations, list of, 519, 
620. 

Gonadotrophins, dosage and therapeutics 
of, 616. 

A and B, 515. 

prescribing and administration of, 
619, 620. 

Gonads, atrophy of, in Gushing’s syndrome, 
475. 

in acromegaly, 472. 
in pseudo-hermaphroditism, 511, 612. 
in fejimmonds’s disease, 478. 
under-devolopmcnt of, in Frohlich’s 
syndrome, 479, 480. 

Gonococcal arthritis, 23, 1355. 
meningitis, 1563, 1564. 
peritonitis, 756. 
septicaemia, 12, 22. 

Gonococcus, the, 12, 21. 
as cause of septic endocarditis, 22, 23, 
919, 920. 
infection, 21-23. 

Gonococcus infection, results of, 22, 23. 
secondary invaders in, 22. 

Gonorrhoea, the painful heel of, 1335. 

Gonorrhoeal keratosis, 1466. 
rheumatism, 23, 1355. 
warts, 1482. 

Goodall's illness of infection, 136. 

Goose-gait with alkaptonuria, 1294. 

Gordon’s sign in spastic paraplegia, 1718. 

Gothlin’s capillary resistance test, 450. 

Goundou, 227, 228. 

Gout, 429-436. 
acute, 432, 434. 

EBtiology of, 429, 430. 
alcoholism in relation to, 358. 
and atheroma, 1038. 
baths and waters for, 430. 
chalky, 432. 
chronic, 434. 
classical, 432, 434. 
diagnosis of, 315, 434, 435. 
dietetic treatment of, 435. 
exciting causes of, ^29. 
fibiositis in relation to, 1368, 1370, 1371, 
1373. 

in relation to erysipelas, 19, 20. 

interstitial neuritis in, 1708. 

irregular, 434. 

mental disorders in, 1843. 

physiology and pathology of, 430-432. 

prognosis of, 435. 

pruritus in, 1402. 


CU>ut, pyorrheea in relation to, 626. 
racial incidence of, 429. 
symiitoras of, 432, 434. 
treatment of, 435, 436. 

Gouty arthritis, 432, 434, 435. 
changes in chronic lead poisoning, 364. 

Gowers, the “ tonic atrophy ” of, 1746. 

Graafian follicle, hormone of, 614. 

Gradenigo’s syndrome, 1506, 1507. j 

Grafting, gland, in Addison’s diseasje, 508. 

Graham Steell murmur, 937, 941. 1 

Graham’s method of cxaminiim gall- 
bladder, 726. \ 

Grancher, the “granular breathinm” of, 
1198. 

Grand mal, 1683. 

Granular breathing, 1198. 
kidney, terminal infection in, 15, 1319. 

Granules, actinomycosis, 185. 

Granulocytes, 796. 

Granulocytopenia, 799. 
primary, 799 ; and .<ice Agranulocytosis. 

Granuloma annulare, 1451. 

coccidioidal, 191. 

in American dermal leishmaniasis, 256. 
inguinale, 1499. , 

of actinomycosis, 185^187. 
of Oriental sore, 255. 
of syphilis, 194, 195. , 

of yaWwS, 225. 

the syphilitic lesion a, 194, 195. 
ulcerating, 1499, 1500. 
flBtiology of, 1499. 
symptoms of, 1500. 
treatment of, 1500. 
venereum, 1499. 
verruga peruvians a, 132. 

Granulomata, infeetious, of brain, 1537, 
1638. 

Granulomatous infiltrations of mycetoma, 
189. 

Granulopenia in benzene poisoning, 383. 

Graphic methods of cardiac study, 849-851 , 
999. 

Grasping reflex in prefrontal lobe lesions, 
1528. 

Grasset’s tubercle endotoxoid, 1212. 

Graves’s disease, 486-491. 
aetiology of, 486. 
anaesthetic for operation in, 490. 
basal metabolism in relation to, 487. 
blood-pressure in, 990. 
cardiac manifestations of, 990. 
cervical symijathetic in relation to, 
487. 

circulatoiy disorders in, 486. 
diagnosis of, 488, 489. 
diarrhoea in, 487. 
heart in, 486, 990. 

in relation to myasthenia gravis, 1794. 
mental disorders in, 1844. 
nervous system m, 486, 487. 
pathology of, 486. 
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Graves’s disease, I^rognosis of, 489. 
racUotherapy of, 491. 
relapses in, 489. 
surgical treatment of, 490, 491. 
sympathetic action on thyroid in 
relation to, 487. 
symptoms of, 486-488. 
thyroid gland in, 487, 488. 
treatment of, 489-491. 

Greedy bowel, 618. 

Green sickness, 775. 

Greenstick fractures in rickets, 457. 

Grenz rays for lupus, 1462. 

Griffin’s paw hand in jirogrcssive muscular 
atrophy, 1746. 
in syringomyelia, 1729. 

Grimacing in chorea, 1699. 
in schizophrenia, 1871. 

Grinders’ rot, 1186. 

Grocco’s triangle in pleurisy with clliision, 
1250. 

Grocer’s itch, 1409. 

Gros nez, 227. 

Growing pains, rheumatic in nature, 292. 
sigmiicance of, 913. 

Growth, abnormal, in aciomegaly, 472, 473. 
factors necessary for, 441, 442. 
retarded, in acute pohomyelitis, 1572, 

Growth l^ormone, prescribing and adminis- 
tration of, 520. 
therapy, 477. 

normal, before and after puberty, 476, 
477. 

retardation of, in pellagra, 466. 
r61o of vitamin A in relation to, 442. 

Guaiac test fur occult blood, 615, 616. 

Guarnieri bodies in small-pox, 147, 154. 

Guatemala nodules, 318. 

Guinea-worm, the, 318. 
treatment of, 319. 

Gumma in congenital syphilis, 205. 
meningeal, 1632. 
of bone, 195, 203. 
of heart, 976. 
of larynx, 1105. 
of liver, 713, 714. 
of lung, 1218. 
of uoso, 1092, 1093. 
of pancreas, 742. 
of pharynx, 543. 
of skill ill syphilis, 202. 
of skull, 203. 
of spinal cord, 1634. 
of stomach wall, 599. 
of subcutaneous tissue, 202. 
of testicle, 204. 
of theca, Effuse, 1635. 
of trachea, 1124. 

Gummata in yaws, 226. 
tuberculous, 1464. 

Gums, bleeding from, in uraemia, 1325. 
blue line on, duo to bismuth, 217. 

in lead poisoning, 300, 361, 366, 366, 
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Gums, blue line in mercurial poisoning, 
376. 

in infantile scurvy, 464. 
ill relation to dental hygiene, 621, 
622. 

in scurvy, 461. 

spongy, bleeding from, 1170. 

Gun-shot wounds as cause of empyema, 
1264. 

as cause of pulmonary collapse, 1166. 
haemoptysis from, J J 70. 
in relation to hiematorayolia, 1734. 
in relation to myelomalacia, 1735. 

“ H substance ” in relation to vasomotor 
reactions, 1073. 

Habit spasm, 1708, 1709. 
spasms associated with impediments of 
speech, 1618. 

Habitus, hyposthenic, 746. 
phthisicus, 1197, 1206. 

Hsemarthrosis in hereditary htemorrhagic 
states, 817. 

Hsematemesis and melsena, 579-581. 
aetiology of, 579, 580. 
diagnosis of, 580. 
in acid gastritis, 584. 
in cancer of stomach, 580, 60 J . 
in cirrhosis of liver, 680, 703. 
in duodenal ulcer, 590. 
in gastric ulcer, 680, 689. 
in gastro-jcjunal ulcer, 597. 
in msophageal ulcer, 552, 553. 
in portal thrombosis, 721. 
in purpura, 580. 

in relation to menstruation, 670. 
ill small -pox, 151. 
in splenic anosmia, 679. 
prognosis in, 680. 
treatment of, 580, 581. 

Hsematin, acid, in stools, 616. 

Hsematoma, subdural, 1593, 1594. 

Hsematomyelia, 1734-1735. 

Hmmatopoiesis^ rdlo of stomach in, 559, 
665, 566. 

Haematoporphyrin in stools, 615. 

Hacmatoporphyrlnuria, 1285, 1293. 
causes of, 1293. 

Hmmaturia, 1292. 
causes of, 1292, 1339, 1348. 
from B. coli infection, 25, 20. 
from spider bite, 328. 
in infantile scurvy, 454. 
m kidney tumours, 1344. 
in onyalai, 303. 
in scarlet fever, 71, 72. 
in schistosomiasis, 310. 
in smail-pox, 151. 
in typhoid, 84. 
recurring, 26. 

Hmmochromatosls, 707, 708. 

Hsemogenia, 813. 

constitutional, 817, 
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Haemoglobin, affinity of carbon monoxide 
for, 380. 

content of blood in relation to anoxsemia, 
339. 

derivatives in stools, 616, 616. 
disintegration in blackwater fever, 247, 
248. 

in anoxsemia, 339. 
in congenital heart disease, 970. 
percentage, normal, 769. 

variations in, 769, 770. 
ratio, in anajnnas, 769, 773, 775, 777, 781, 
783, 786, 792, 794. 
Hsemoglobinuria, 1292, 1293. 
epidemic, 791. 

in angino- neurotic cedema,, 1074. 
in blackwater fever, 247, 248, 249. 
malarial, 246. 
nocturnal, 789. 
paroxysmal, 789, 1292. 
toxic, 1293. 

Hcemoglobinuric fever, 246-250 ; and aeo 
niackwater fever. 
Hsemo-hydrothorax, 1259, 1261. 
Haemolysin, production of, in Raynaud’s 
disease, 1292. 

Haemolysis, 5. 

as cause of aniemia, 773, 786. 
immune serum as cause of, 6. 
in blackwater fever, 248. 
in malaria, 241, 24H. 
in relation to jaundice, 683, 686, 688, 689. 
in relation to leiicocytosis, 787. 
Haemolytic anaemia, progressive, in septi- 
ca3mia, 13. 
organisms, 773. 

Haemopericardium, 963, 964. 

Haemophilia, 818, 819. 

Haemophilus influenzae, 133. 
pertussis, 110. 

Haemophysalis hurnerosa, 273. 
leporis palustris, 273. 
punctata, 324. 

Haemopneumothorax, 1263, 1264. 

from infection, 1261. 

Haemopoiesis, effects of gastritis on. 565. 
m relation to symptomatic anaemias, 773. 
P.A. factor in relation to, 778. 
spleen in relation to, 825. 

Haemopoietic organs, in childhood, lability 
of, 7{H. 

Haemopoietin (Castle’s “ intrinsic factor *’), 
559. 

Haemoptysis, 1 1 69-1472. 
aetiology of, 1169, 1170. 
diagnosis of, 1171, 1172. 
endemic, 1222. 

forme h6moptoiquo soche, 1169. 
from aneurysm, 1048. 
in abscess of lung, 1179. 
jii actinomycosis, 187. 
in adenoma of bronchus, 1142. 
in bronchiectasis, 1156. 


Haemoptysis in cardiac failure, 854. 
in disease of pulmonary artery, 1055. 
in gangrene of lung, 1169, 1182. 
m heart failure, 854. 
in mitral stenosis, 936, 1171, 1172. 
in paragonimiasis, 1222. 
ill pulmonary aspergillosis, 1217. 
in pulmonary infarction, 1164. 

tuberculosis, 1169, 1170, 1171i 1193, 
1196. 

treatment of, 1215. 

in spirochactosis ictero-hfemorrl^agica, 
232. 

parasitic 1222. 
pathology of, 1170, 1171. 
prognosis of, 1172. 

spurious, 1169. \ 

symptoms of, 1171. 

Haemorrhage or haemorrhages, as cause of 
anaemia, 768, 

capsular, 1599. 

cerebral, conditions of occurrence of, 
1597, 1698. 

cerebro-meningeal, 1 589-1 592. 

effects of, 768, 769. 

ill acute hepatic necrosis, 697, i 

in acute leukaemia, 807. ^ ‘ 

in acute necrosis of liver, 696, 697. 

in amoebic dysentery, 263. 

in aneurysm, 1043, 1048, 

in aplastic anaemia, 785. 

in benzene poisoning, 383, 384. 

in cancer of colon, 669. 

in chronic nephritis, 1320. 

ill cirrhosis of liver, 704. 

in diphtheria, 98, 101, 106, 811. 

in duodenal ulcer, 590. 

in essential thrombocytopenia, 814. 

in gastric and duodenal ulcers, 588, 589. 

in Gaucher’s disease, 836. 

in granular kidney, 1318. 

in haemophilia, 818. 

in hyperplastic sclerosis, 1 036. 

in infantile scurvy, 454. 

in jaundice, 684. 

in kala-azar, 253. 

in leukiemia,^^04, 806, 807. 

in measles, 138. 

in melacna neonatorum, 813. 

in onyalai, 304. 

in Oroya fever, 131. 

in plague, 127. 

in polycythaemia, 794. 

in purpura, 810, 811, 814, 816. 

in quinsy, 635. 

in relapsing fever, 234. 

in relation to anaemia, 768. 

in relation to blood-volume, 768. 

in Rocky Mountain tide typhus, 273. 

in scarlet fever, 69, 70. 

in scurvy, 451, 452. 

in small-pox, 150. 

in snake bite, 330. 
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Hsemorrhage in spirochcctoais ictero- 
hcemorrhagica, 232. 
in splenic ansemia, 832. 
in subconjunctival, in small-iiox, 150. 
m whooping cough, 111, 112. 
in yellow fever, 179. 

Intestinal, in amoebic dysentery, 263. 

in typhoid, 84, 90, 93. 
into spinal cord, 1734. 

“ light-headedness ” duo to, 1843. 
meningeal^ 1590. 
meningo-cerebral, 1690. 
risk of, in removing naso-pharyngeal 
tumour, 1095. 
shock in. 7G8, 769. 
subarachnoid, 1589-1592. 

from congenital aneurysms, 1043. 
subdural, 1593, 1594. 
tendency to, in acute infections, 811. 

in jaundice, G84. 

“ the artery of,’* 1599. 

Haemorrhagic capillary toxicosis, 815. 
diathesis, 580. 

disease of the new-born, 813. 
diseases, 809-820. 

blood-platelets in, 810, 811. 
capillaries in, 810. 
classification of, 809. 
endothelium in, 811. 
form of typhus, 278. 
pleural effusions, 1260-1262, 1271, 
states, hereditary, 580, 817-820. 

symptomatic, 811, 812. 
telangiectasia, hereditary, 819, 820. 
Haemorrhagin in snake venoms, 330. 
Haemosiderin, 211, 247, 467, 707. 
Haemosiderinuria, 789. 

Haemosfderosis of liver and spleen in 
a^jlastic auccmia, 785. 

Haemostasis, blood platelets m relation to, 
810. 

in relation to purpura, 810. 
Haemothorax, 1261, 1262. 

Haffkine’s method of vaccination against 
plague, 127, 128. 

Hair, arsenic in, in poisoning cases, 372. 
diseases of the, 1492-1494. 
distribution, suprarenal cortex in rela- 
tion to, 509. 

dyes as cause of dermatitis, 1409. 

as cause of lead poisoniug, 362. 
early greynoss of, in Graves’s disease, 
488. 

in acromegaly, 473. 
loss of, after scarlet fever, 68. 
after small- pox, 150. 
m congenital syphilis, 205. 
in kala-azar, 252. 
in leprosy, 122. 
in myxoedema, 493. 
in syphilis, 199. 

in typhoid, 82 ; and see. Alopecia. 

Haldane’s gas-analysis apparatus, 403. 


Halibut-liver oil in rickets, 458. 

Hallucinations, 1810. 
in alcoholism, 1837, 183S. 
in cocainism, 1841. 
in delirium, 1824. 
in delirium tremens, 1837. 
in epilepsy, 1681 , 1 836. 
in hebephrenia, 1872. 
in lesions of occijutal lobes, 1529. 
in mental depression, 1857. 
in pellagra, 1843, 1844. 
in schizophrenia, 1870, 1871. 
in senility, 1828. 
in imcinate lesions, 1529. 
of epileptic aura, 1681. 

Hallucinosis, acute, 1824. 
alcoholic, 1838. 

paranoid, in mental defectives, 1849. 

Hand, interosseal position of, in paralysis 
agitans, 1670. 

Hand-Schuller-Christian’s disease, 482, 483, 
836, 1393. 

Hand’s disease, 836. 

Hands, eczema of, 1413, 1414. 
in moiigol idiots, 1850. 
in eyringomyeha, 1729, 1730. 

Handwriting in general paralysis, 1832. 
in paralysis agitans, 1670. 
in BchizophroTiia, 1869. 

Hanot’s biliary cirrhosis, 699. 

Hansen’s discovery of B. lepra), 121. 

Harrison’s sulcus i '3iio]ds, 1007. 
in rickets, 457. 

Harsh breathing, 1082, 1198. 

Harvest mites, 325. 

Hatters’ shakes, 376. 

Haustration of colon, 610. 
in colitis, 651. 

Hautmalwarf, 1498. 

Hay asthma, 1151. 
fever, 1090. 

in relation to immunity, 3. 
polypus in, 1090. 
treatment of, 1090. 

Hayem-Widal type of haemolytic anoomia, 
789, 790. ‘ 

Hay’s test for bile salts in urine, 1293. 

Head injuries, mental symptoms in, 1835. 
retraction in post-basic meningitis, 41. 

Headache after arsphenamino remedies, 
211 . 

after epilepsy, 1684. 

after vaccine inoculation, 159. 

as early symptom in typhoid, 81, 93. 

distension, 134. 

in acromegaly, 472. 

m acute poliomyelitis, 1570. 

in anoxsomia, 340. 

in bacillus coU infections, 26. 

in blackwater fever, 248. 

in caisson disease, 336. 

in cerebral syphilis, 1632, 1633. 

in cerebro-spinal fever, 38, 39, 40, 61. 
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Headache in cholera, 118. 
in dengue, 181. 

in diffuse hyperplastic sclerosis, 1036. 

in diphtheria, 99. 

in enterogenous cyanosis, 795. 

in eiysipelas, 20. 

in gastritis, 582. 

m granular kidney, 1318. 

in hydrocephalus, 1548. 

in hypertension, 1068, 1071. 

in influenza, 168, 172. 

in intracranial tumour, 1640, 1544. 

relief of, 1544, 1545. 
in lethargic encephalitis, 1578, 1581. 
in malaria, 242. 
in measles, 137. 

m migraine, 1694, 1695, 1690, 1697. 
in phlebotomuB fever, 180. 
in pituitary lesions, 1 534. 
in plague, 120. 
in polycythaemia, 793. 
in psittacosis, 175. 

Ill rat-bite fever, 237. 

in relapsing fever, 235. 

in Rocky Mountain tick typhus, 274. 

in scarlet fever, 65, 71. 

in sea-sickness, 342. 

in sleeping sicknes.s, 258, 

in sinall-pox, 1 47. 

in spirochffitoais ictoro-hiemorrhagica, 

232. 

in subarachnoid haemorrhage, 1689, 1690, 
1591, 1592. 

in subdural haematonia, 1594. 

in suppurative encephalitis, 1552. 

in syphilis, 201. 

in syphilitic meningitis, 1566. 

in toxannic kicbiey, 1300. 

in trench fever, 282. 

in tuberculou.s meningitis, 1561. 

ill typhoid, 81, 93. 

in typhus, 276. 

in uraemia, 1325. 

in yellow fever, 178, IHO. 

paroxysmal, J694, 

sick, 1694. 

toxaemic, 11. 

vacuum, 133. 

Heart affections, prognosis in, 859-861. 
treatment in, 861-875. 
alteration of the, elcctro-cardiographie 
diagiiosis of, 1022. 

and pericardluni) diseases of the, 846-999. 
aneurysm of, 965,<}66, 991. 
beats, aberrant, 847. 
dropped, 883. 887, 904, 905, 906. 
ectopic, 847. 
beefy, 955. 
bilocular, 968, 974. 
broken, 1030. 

changes in beriberi, 460, 461. 
chronic valvular disease of, 926. 
electrocardiogram of, 1007. 


Heart complications in scarlet fever, 72, 78. 
in small-pox, 152. 

conditions, as affected by influenza, 170. 
in Graves’s disease, 486. 
in heat hyperpyrexia, 349. 
in plague, 126. 
in rheumatic fever, 290, 291. 
congenital disease of the, 967-976. 
electro- cardiogram of, 1007, jlOOS. 
in relation to septio endocarditis, 
918. \ 

contusion of, 966. \ 

dilatation of the, 954-957. \ 

aetiology of, 916, 964. \ 

as a consequence of myocarditis! 916, 
916. \ 

compensatory, 927, 954. ' 

conditions of occurrence of, 954. 
consequent on development of new 
rhythm, 954, 955. 
diagnosis of, 966, 957. 
from excessive muscular exertion, 880. 
hypertension in relation to, 994, 996. 
in beribori, 460. 
m heat hyperpyrexia, 349. 
in influenza, 170. 

Ill paroxysmal tachycardia, 892. 
ill pneumonia, 1231. 

Ill relation to cardiac failure, 964, 955. 

in relation to compensation, 927, 954. 

m relation to fatty heart, 952. 

in soptioiemia, 13. 

in whooping cough, 112. 

prognosis of, 957. 

secondary to hypertrophy, 956. 

symptoms of, 956. 

treatment of, 957. 

disease in relation to montal disorders, 
1846. 

disease and chorea, 1698, 1701. 
and hyper bhyroidism, 996. 
ill relation to rheumatism, 290, 913. 
hyperthyroidism in relation to, 996- 
998. 

prognosis in, 859-801. 
treatment in, 861-875. 
disordered action of, 877 ; and see Heart , 
irritable. 

displacement of, in hydrothurax, 1200. 
in pleurisy with effusion, 1249, 1250. 
in pneumothorax, 1266. 
in jiulmonary fibrosis, 1184. 
dullness m emphysema, 1 1 74, 
in pleurisy with effusion, 1250. 
in pneumothorax, 1206. 
failure, 851-869, 
acute peripheral, 876. 
amemia in relation to, 856. 
angina pectoris in relation to, 856. 
auricular fibrillation in relation to, 851, 
866, 897, 898. 

auricular flutter in relation to, 901. 
causation of, 861. 
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Heart failure, congestive, 856, 874. 
tliyroidectomy for, 872, 873. 
d(3linition of, 852. 
degrees of, 857. 
hydrothorax in, 1259. 
hypertension in relatioji to, 994-996. 
in aortic aneurysm, 1048. 
in chronic myocarditis, 950. 
in coronary occlusion, 992. 
in diphtheria, 98, 100, 102, 1772. 

treatment of, 108, 109. 
in hypertension, 995. 
in hypertrophy, 954. 
in influenza, 170, 173. 
in lobar pneumonia, 1231, 1235. 
in mitral incompetence, 939. 
in mitral stenosis, 928, 936, 937. 
in myocarditis, 946, 947, 950. 
in paroxysmal tachycardia, 892. 

Ill pneumonic plague, 126. 
in pulmonary emphysema, 1174. 
in pulmonary incotnjictenco, 941. 

1)1 relation to dilatation, 916, 954. 
in relation to passive congestion of 
liver, 691. 

m renal iirasmia, 1320. 
in scarlet fever, 69, 78. 
in typhoid, 81, 85, 93. 
left-sided, 857. 
pathogenesis of, 858. 
prevention of, 862. 
prognosis in, 861. 
ri gilt-sided, 857. 
symptoms of, 852-858. 
ti’catmcnt of, 875. 
fatty degeneration of, 951, 952. 

infiltration of, 952, 953. 
fibroid degeneration of the, 949. 
functional disorders of the, 875. 

efllciency of, 861, 852. 
hypertrophy of, 953-957. 
ictiology of, 954. 
eompensatory, 927. 
conditions of occurrence of, 954. 
diagnosis of, 956, 957. 
dilatation with, 953, 955, 956. 
electro-cardiogram of, 1005-1007. 
excentric, 953, 955. 
false, 949. 

hypertension in relation to, 994. 
in aortic incompeteuce, 934. 
in chronic nephritis, 1310, 1311, 1312, 
1314, 1316. 

in granular kidney, 1318, 1319. 
ill mitral incompetence, 939, 940. 
in pulmonary incompotonco, 941. 
order of affection of chambers in, 954. 
pathology of, 955. 

pericardial adhesions in relation to, 
964. 

jihysicaJ exertion in relation to, 880. 
prognosis of, 957. 
symptoms of, 965, 966. 
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Heart, hypertrophy of, treatment of, 957. 
vanctios of, 954. 
influenzal, 170. 
in hypertension, 994-996. 
aetiology and pailiology, 994. 
diagnosis of, 996, 996, 
electro -cardiogram of, 995. 
prognosis of, 996. 
symptoms of, 995. 
treatment of, 996. 
in hyperthyroidism, 997, 998, 999. 
Infarction of the, 991 ; and Coronary 
occlusion. 

irregular action of, 883, 884. 

a‘tiology of, 883. 
irritablo, of soldiers, 877-880. 
massage for affections of the, 864. 
murmurs, olToct of auricular fibrillation 
on, 898, 899, 937. 
in acute cndocardilis, 915, 916. 
muscle in relation to heart failure, 851. 

refractory period of, 847, 848. 
muscle-fibres, fundamental functions of, 
846-848. 

nervous control of, 848. 
new-growths of, 966, 967. 
jihysiological points as to, 846-849. 
rheumatic infection of, in childhood, 292, 
913 911. 

‘ rupture of’ 861', 966, 991, 1030. 
sounds in acute endocarditis, 915. 
in acute myocarditis, 940. 
in acute pericarditis, 958. 
in aortic stenosis 931. 
m chronic myocarditis, 950. 
in coronary occlusion, 992. 
in dilatation, 956. 
in fatty heart, 952, 953. 
ji fibroid heart, 950. 
in heart failure, 856. 
in hypertrophy, 956. 
in mitral incompetence, 939. 
in pneumo-pericardiuni, 904. 
strain of, 846-849, 
symptomatic treatment of, 873-875. 
syphilitic disease of, 975-98 1 . 
thrombosis of, 1059, 1060. 
trilocular, 968. 
prognosis of, 974. 

valves, affections of, m relation to 
prognosis, 860. 

congenital anomalies of, 968, 969. 
in acute endocarditis, 914, 91 5. 
in chronic endocarditis, 925. 
relative gravity of lesions of, 860. 
supernumerary cusps of, 969. 
syphilitic disease of, 976. 
valvular disease of, dental extraction in 
relation to, 625. 
wounds of, 061. 

Heart-block, 904^911. 

Adams Stokes syndrome, in relation to, 
908, 950. 
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Heart-block, aetiology and pathology of, 907. 
arborization cloctro- cardiogram of, 1021 
aa a aign of myocardial damage, 909. 
eloctro-cardiogram of, 1018-1021. 
auriculo-ventricular, 905-910. 

grades of, 905, 906. 
bundle-branch, 910, 911. 
complete, 906, 909. 
diagnosis of, 908, 909. 
in diphtheria, 907. 
in influenza, 907. 
in pneumonia, 907. 
in relation to bradycardia, 882. 
intra-ventricular (arborization), 911. 
partial, 901, 902, 905. 

in auricular flutter, 901, 902. 
pathology of, 907. 
prognosis of, 909. 
sino-auricular, 901. 
symptoms of, 907, 908. 
syphilis as a cause of 907, 909. 
treatment of, 909, 010. 

Heartburn, 552, 671. 

Heat cramps, 351 . 

sodium chloride in reJaiion to, 351. 

Heat-exhaustion, symptoms of, 348. 
treatment of, 349. 

Heat-hyperpyrexia, 349, 350. 
treatment of, 349, 350. 

Heat-stroke, aetiology of, 346, 317. 
age-incidonee of, 347. 
choleraic type of, 350, 351. 
gastric type of, 350. 
pathology of, 347, 348. 
prophylaxis of, 348. 
race incidence of, 347. 
sequelae of, 349. 
treatment of, 348, 349, 350. 

Heat-stroke and the olTects of heat, 346-351. 

Heaving impulse in hypertrojjhy of heart, 
955. 

Hebephrenia, 1872. 

Hebetude, mental, in lapid aviation 
ascents, 339. 
in myxoidema, 493. 
ill sea-sickness, 342, 

Hebra’s prurigo, 1454. 

Heel, big, 302. 
painful, 1370. 

Heorfordt’s disease, 532. 

Heliotrope cyanosis in malignant influenza, 
169. 

Helmitol in colisform urinary infections, 

28 . 

Hemeralopia in vitamin A deficoiicy, 443. 

Hemiansesthesia, hysterical, 1880. 

Hemianalgesla in syringomyelia, 1728, 
1729. ■ 

Hemianopia, in acromegaly, 472, 
in apoplexy, 1601. 
in lesions of occipital lobes, 1529. 
in lesions of temporal lobes, 1530, 
in lethargic encephalitis, 1581, 


Hemianopic pupil phenomenon, Wernicke’s, 

1529. 

Hemiapraxia, 1 620. 

Hemiatrophy, facial, 1525. 

of tongue, 1521, 

Hemichorea, 1700. 

Hemiplegia as sign of lesion of motor area, 
1528. 

atheroma in relation to, 1039. 
carotid, 1502, 1595. 
from birth injury, 1777. 
from embolism, 1595. 
in apoplexy, 1599, 1600, lOOl, 1^02. 
in caisson disease, 336. 
ti corcbro-spmal fever, 39, 43. 
a diphtheria. 103. 

11 lesions of internal capsule, 1530.' 

II lethargic encephalitis, 1581 . 

II migraine, 1696. 
in septic endocarditis, 921. 
a uriemia, 1325. 
infantile, 1626-1628. 
involuntary movements after, 1530. 
order of recovery in, 1602. 
Hemithormanaesthesia in syringomyelia, 
1728, 1729. I 

Henoch’s purpura, 815-817. 

Hepatic abscess, 263, 2()4, 709-7] 2. 

efllciency, imiiaircd, 111 epidemic catarrhal 
jaundice, 321. 

function, tests for, 682, 683, 686. 
necrosis, acute, 696, 697. 

and subacute, 695, 696. 
veins, thrombosis of, 691 . 

Hepatisation of lung, grey, 1227. 
red, 1227. 

“ Rdpatisme,” 1371. 

Hepatitis, acute infective, 698. 
alcoholic, 699-707. 
amcebic, 264, 708-712. 
chronic amoebic, 711, 712. 

diagnosis and treatment of, 712. 
symptoms of, 711, 712. 
enzootic, 182. 

infective, blood - infections causing, 
09 ^ 

secondary to cholangitis, 693. 
pre-cirrhotic alcoholic, 699, 700. 

Hepato - lenticular degeneration, 1673- 
1674. 

Hepato-lienal fibrosis, 830. 

Hepatoma, 717. 

Hepatoptosis, 749. 

Hereditary haemorrhagic states, 817. 
oedema, 1080. 

transmission of Friedreich’s ataxy, 
1665, 1668. 

Heredity, factor of, in gout, 429. 
in aflective disorders, 1851. 
in haemophilia, 818. 
in idiocy, 1847, 1849, 1850. 
in mental deficiency, 1847. 
in obsessional disorder, 1887. 
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Heredity in relation to pulmonary tuber- 
culoais, 31, 1188. 
in Bchizophrenics, 1864. 

Heredity and constitution m relation to 
mental disorder, 1806, 1807. 
illness, 1806, 1807. 

and environment m relation to mental 
disorder, 1805, 1808. 
illness, 1808. 

Hermaphroditism, 513. 
adrenal cortex in relation to, 513. 
genetic factor, in 513. 

Hernia as a result of whooping-cough, 
112 . 

in relation to acute intestinal obstruc- 
tion, 671, 674. 

in relation to peritonitis, 753. 

Herpes after arsphenamiue remedies, 211, 
306. 

febrilis, 1467. 

in cerebro-spinal fever, 38. 
in malaria, 242, 243. 
in relapsing fever, 235, 236. 
in spiroclnetosis iotero-ha'inorrhagica, 
232. 

labialis in acute gastritis, 582. 

m pneumonia, 1229, 1233. 

of geniculate ganglion, 1584. 

facial paralysis from, 1512. 
preputialis, 1468. 
simplex, 1467. 
zoster, 1583, 1684. 
aitiology and j)atho]ogy of, 1 583. 
and varicella, 1 00, 1 62, 306. 

« caused by arsenic, 1447, 1 583. 

from lesion of geniculate ganglion, 
1509, 1584. 
of cornea, 1509. 
of fifth nerve, 1509. 
of ophthalmic division of fifth nerve, 
1584. 

symptoms of, 1583. 
treatment of, 1584, 

Herter-Heubner disease, 635 ; mid sec 

Steatorrluea. 

Heterophil antibody reaction in acute 
leukaemia, 809. 

Heterophyes heterophyes, 308. 

katsuradai, 308. 

Heterophyidiasis, 308. 
cardiac, 308. 

Hexamine as biliary antiseptic, 727. 

value of, in B. coli infections, 28. 

Hexcestrol, 519. 

Hexylresorcinol, 28, 322, 323. 

Hiccough, epidemic, 1272. 
in blackwater fever, 248, 249. 
in lethargic encephalitis, 1272, 
1578. 

in uraemia, 1325. 
in yellow fever, 179. 
simple, 1272. 

Hiccups in Addison’s disease, 505. 


High tension in relation to electrical in- 
juries, 343. 

Hilar flare, 1201. 

Hill, Leonard, his “ Kata ” thermometer, 
347. 

Hill diarrhoea, 632. 

Hilum dimple, 1278. 

tuberculosis, 1200. 

Hippocratic Angers, 1375. 

Hippuric acid in urine, 1 284. 

test of hepatic function, 683. 
Hirschfeld's bronchioles, 1190. 
Hirschsprung’s disease, 663. 

Hirsutism in acromegaly, 473. 
in virilism. 509. 
treatment of, 610. 

Histaminase, 1073. 

Histamine, in relation to an gio- neuroses, 
1073. 

the most powerful stiraiilant of gastric 
juice, 585, 639. 

Histamine ionisation in ostco- arthritis, 
1361. 

shock in snake bite, 330. 

Histiocytes, 825. 

Hoarseness, continued in children, 11 10. 
in acute tracheitis, 1121, 
in laryngeal diphtheria, 100. 
in laryngeal paralysis, 1113. 
in laryngeal tuberculosis, J 107, 1193. 
in laryngeal tumours, 1109, 1110. 
in laryngitis, 1099, 1103. 
in thoracic aneurysm, 1046. 

Hodgkin’s disease, 841-844. 
flotiological factors in, 841. 
course of, 843. 
diagnosis of, 843. 

Gordon’s biological test in diagnosis 
of, 843. 

mediastinal glands in, 1277. 

pressure by, 843. 
pathology of, 841. 
prognosis of, 843. 
remissions in, 843. 
stages of, 843. 
symptoms of, 841-843. 
treatment of, 843, 844. 
tuberculosis in relation to, 841. 
Hofmann’S bacillus, 97. 

Hbgyes’ treatment of hydrophobia, 1587. 
Homogentisic acid, tests for, 418. 

Hone’s disease, 269. 

Hong-Kong foot, 1497. 

Hookiets, hydatid, 7 1 5, 1225. 

Hook-worni disease, 320 ; and see Ancylo- 
stomiasis, 320. 

Hormone, parathyrotrophine, of pituitary, 
472. 

preparations, male, 514, 515. 
of sex glands, 514. 

prescribing and administration of, 
618-520. 
thyroid, 485, 
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Hormone, thyrotrophic, of pituitary, 471. 
Hormones, adrenotrophic, of pituitary, 
473. 

diabetogenic, of pituitary, 471. 
glycotrophic, of pituitary, 471. 
gonadotrophic, of pituitary, 471. 
growth, of pituitary, 471. 
ketogenic, of pituitary, 471. 
lactogenic, of pituitary, 471. 
ovarian, hat of, 514. 
pancreatotropic, of pituitary, 473. 
thyrotropic, m myxcedema, 495. 

Horse serum, toxic idiopathy to, 7. 
Hot-cross bun head in rickets, 457. 
Hour-glass stomach, (>03. 

Humidity of atmosphere in relation to heat- 
stroke, 347. 

Hunger-pain, 590. 

Hutchinson’s teeth, 205. 

Hyaline degeneration of lymphatic glands 
in Hodgkin’s disease, 841. 

Hydatid cysts, 313, 314, 716, 717, 1224. 
compressing the cord, 1716. 
development of, 313, 314, 716, 717. 
intracranial, 1537. 
of kidney, 1346. 
of liver, ’715, 716. 

rupture of, 710. 
of lungs, 1224. 
of mediastinum, 1282. 
symptoms of, 715, 716. 
treatment of, 717. 
disease, niodcis of infection m, 314. 
of liver, 715. 
of lung, 1224, 1225. 
of pleura, 1208, 1269, 
fluid, 715. 
fremitus, 1234. 
parapleural, 1268. 

precipitin reaction for diagnosis of, 717 
thrill, 716. 
tumour, 716. 

Hydatids in relation to jaundice, 684, 716. 
Hydnocarpus oil in leprosy, 123, 124. 
Hydrarthrosis, chronic, 1367. 
intermittent, 1307. 

periodic, with circumscribed oedema, 
1074. 

Hydroa aestivale, 1411. 
gestationis, 1455. 

Imematoporphyrinuria in, 1411. 
Hydrocarbons, chlorinated, poisoning by, 
388, 38^. 

Hydrocele, syphilitic, 204. 

Hydrocephalic cry, the, 1661. 
Hydrocephalus, 42, 43, 1545-1551. 
cetiology of, 1548. 

auditory -nerve tumour in relation to. 
J636. 

ccrebro-spinal fluid in, 1546, 1547. 
clinical groups of, 1546, 
congonital deformities associated with, 
1546. 


Hydrocephalus, diagnosis of, 42, 1550. 
in cerebro-spinal fever, 39, 42, 43, 52. 
in post-basic meningitis, 42, 
nervous symptoms of, 1548-1550. 
ojiorative measures for, 1651. 
pathology of, 1546-1547. 
prognosis of, 1651. 
surgical measures in, 1651. 
symptoms of, 1547-1650. 
syphilis in relation to, 1546, 15^ 
treatment of, 52, 1551. 

Hydrochloric acid in gastric juice, b59. 
m relation to haomoglobm formation, 
559. V 

in relation to pernicious ansemm, 778, 
779. \ 

in treatment of anaemias, 783, 822. 
lack of free, in cancer, 689. 
of gastric juice, action of, on bacteria, 
.524, .559, 561. 

use of, in chronic gastritis, 586. 
Hydrogen-electrode method of estimating 
reaction of blood, 406. 
Hydrogen-ion concentration of blood, 105, 
406, 407. 

Hydronephrosis, 310, 13;11, 1342. 
Hydropericardium, 963. 

Hydrophobia, 1585-1588. 
Hydropneumothorax, 1203. 

Hydrops asthmaticus, 459. 

congenital, 788. 

Hydrothorax, 1259, 1260. 

in lieart failure, 854, 865, 857. 

Hymenolepis nana, 312. 

Hypereesthesia in hydrophobia, 1686. 
in pro-iiaralytic stage of acute anterior 
poliomyelitis, 1570. 
in rabies, 1586. 
in tabes, 1643. 
in trypanosome fever, 258. 
of skin, 1401. 

in herpes zoster, 1584. 
pharyngeal, 540. 

right iliac, in acute appendicitis, 677. 
Hyperalgesia in trench fever, 282. 
HyperbilirubjnEemia, 686. 
in blackwatcr fever, 247, 248. 
in malaria, 242. 
in Oroya fever, 131. 
in relapsing fever, 236. 

Hypercalcmmia in hyperparathyroidism, 
498, 49p. 

Hyperchlorhydria, 563. 

associated ivith hyiiorstlienic gastric 
diathesis, 562. 
in oesophageal ulcer, 564. 
in relation to gastric and duodenal ulcer, 
5G3, 564, 589. 

oral sepsis in relation to, 624. 
physiological, 663. 
reliox, 662. 
results of, 563, 564. 
Hypercholesterolsemia, 728, 729. 
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Hypescholesterolaemia in myxoidema. 493. 

Hypercorticalism, 509. 

Hyperglycaemia in anoxtemia, 339. 

Hyperidrosis, 1399, 1400. 
caused by arsenic, 1447. 
in orythromclalgia, 1079. 
situations affected by, 1400. 
treatment of, 1400. 

Hyperinsulinism in tumour of islands of 
Langerhans, 737. 

Hyperkeratosis, 1398. 
from arsenic, 1447. 
from bromides, 1447. 
in pityriasis rubra pilaris, 1472. 
of soles in arsenical poisoning, 1 779. 

Hyperkeratotic border of Merk, 465. 

Hypernephroma, 1343. 

Hyperostosis of skull, general, 1379. 

Hyperparathyroidism, 498-600. 

Hyperpiesla, 994, 995, 1036, 1065. 

aiid chronic inter-stitial nophritia dis- 
tinguished, 1066. 
causes of death in, 1068. 
pathogenesis of, 1065. 
relation of, to renal disease, 1065, 1066. 
symptoms of, 1066, 1007. 

Hyperpituitarism in acromegaly, 472. 

Hyperpnoea, 1081. 
in acidjcmia, 407. 
in altitude siclmoss, 339, 340. 
m diabetic coma, 416. 

Hyperpyrexia from heat, 349. 
in apoplexy, 1601, 1602. 
in blackwator fever, 248. 
in cholera, 121. 

in epidemic diarrhoea in children, 630, 
in influenssa, 173. 
in malaria, 242, 243. 
in rheumatic fever, 291, 295. 
m typhus fever, 278. 

Hyper-resonance of chest, 1082. 

Hypersecretion, gastric, 563 ; and sea 
Hyperchlorhydria. 

Hypersthenic gastric diathesis, 559, 563. 

ni relation to gastric and duodenal 
ulcer, 503, 687. 
short stomach in the, 747. 

Hypersusceptibility, protein, in relation to 
anaphylaxis, 7. 

Hypertension, 1064-1070. 

aetiology and pathology of, 1065, 1066. 
conditions of, occurrence of, 1065. 
diagnosis of, 1068. 
effects of, 995. 
essential or primary, 1065. 
heart in, 994-996. 
in polycythaemia, 794. 
malignant, 1065, 1067, 1068. 
mental disorders associated with, 1829, 
1830. 

prognosis of, 1068. 
symptoms of, 1066-1068. 
treatment of, 1068-1070. 


Hypertensive crises, 1300. 

in suprarenal tumour, 614. 
Hyperthyroidism, 486. 
blood-pressure in, 996. 
formes frustes of, 488, 489. 
in relation to heart disease, 996-998. 
masked, 996. 

Hypertrichosis, 1494. 
m Cushing's syndrome, 474. 
in .suprarenal cortex hyperplasia, 509. 
Hypertrophic pulmonary bsteo-arthropathy, 
1375-1377. 

Hypertrophy, cat clio- vascular, 1036. 
of aurnjles, 955. 

of the heart, 953-957 ; and ^ree under 
Heart. 

of left ventricle, in aortic stenosis, 931. 
signs of, 955. 

of the os calcis, oiidcniic, 302. 

Hypnotics, in cardiac disease, 873, 874. 
Hypochlorhydria, 664. 

associated with byposthenio gaHtnc 
diathesis, 562. 

oral sepsis in relation to, 624. 
results of, 564, 565. 

Hypochondria, prognosis of, 1560. 
Hypocorticalism, 504. 

Hypoderma bovis, 327. 
lineatum, 327. 

Hypoglycaemia, 414, 423. 578. 
in Addison’s disease, 506. 
in glycogen disease, 692, 693. 
in tumour of islands of Langerhans, 414, 
737. 

Ill yi‘llovv tever, 178. 
symx)t<mis of, 4 14. 
treatment of, 414, 423. 

Hypoleukia splenica, 800. 

Hypomania, 1851-1853, 1854, 1856. 
Hypoparathyroidism, 500-503. 
heart in, 998, 999. 
panniculitis associated with, 1369. 
Hypopituitarism, 477. 
in adiposis dolorosa, 478. 
m Frohlich’s syndrome, 479. 
Hypoprothrombinaemia, 810. 

Hyposecretion of gastric juice, 662. 
Hyposthenic gastric diathesis, long stomach 
ill the, 561, 559, 747. 
habitus, 746. 

Hypotension, 1070, 1071. 

Hypothalamic activity in relation to sexual 
precocity, 517. 

pituitary mechanism, in relation to 
adiposity, 480, 481. 
in relation to diabetes insipidus, 482. 
Hypothyroidism, 492-495. 
amemia duo to, 774. 
anidrosis in, 1398. 

complicating pernicious anaemia, 783. 
heart in, 998, 999. 
panniculitis associated witli, 1369. 
Hypotonia in cerebellar lesions, 1532. 
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Hypoxanthin in urine, 1284. 

Hysteria, 679, 1877-1886. 
aetiology of, 1878, 1879. 
conversion mechanism in, 1879. 
course and prognosis of, 1884. 
diagnosis of, 1873, 1883, 1884. 
differential diagnosis from schizophrenia, 
1873. 

disorders of hearing in, 1880. 
disorders of sensibility in, 1880. 
in relation to marriage, 1886. 
mental condition of, 1882-1883. 
motor symptoms in, 1881. 
paralysis in, 1881. 

diagnosis of, 1881. 
pathology of, 1879, 1880. 
precipitating factor in, 1879. 
prognosis in, 1884. 
speech disorders in, 1881. 
suggestion treatment of, 1885, 1886. 
symptoms of, 1880-1883. 
treatment of, 1884-1886. 
visual disorders in, 1880. 
war experiences in relation to, 1879, 

1881, 1882, 1884. 

Hysterical anuria, 1289. 

aphonia, 1115, 1881. 
flts, 1881, 1882. 

differential diagnosis of, 1688, 1881, 

1882. 

fugue, 1882^ 1883. 
gastric symptoms, 578, 579. 
paralysis, 1881. 
personality, 1878, 1879. 
polyuria, 482. 
pseudo-constipation, 619. 
spasm of diaphragm, 576. 

of (esophagus, 545. 
tremor, 1881. 
vomiting, 570, 678. 
treatment of, 579. 

Ichthyosis, 1398. 
eetiology and pathology of, 1398. 
congenita, 1398. 
hystrix, 1399, 1489. 

Icteric fever of Carter, 235. 

Icterus, gravis, 696 ; and see Hepatic 
necrosis, acute, 
neonatorum, 688. 
familial, 688, 689, 788. 

Idiocy, 1846, 1847. , 
aetiology of, 1847, ^ 

amaurotic family, 1624, 1625, 1847, 1848. 

congenital, 1622. 

cretin type of, 507. 

definitions of, 1847, 1848. 

microcephalic, 1622. 

mongol type of, 1849. 

mongolold type of, 1849, 1850. 

pathology of, 1847. 

restless, 1622. 

symptoms of, 1847-1860. 


Idloglossia, 1619. 

Idiots savants, 1848. 

Ileal stasis, diagnosis of, 620. 
in chronic appendicitis, 682. 
stomach, 609, 610. 

Ileitis, regional, 647, 648. 

Ileo-csBcal region, in relation to spread of 
actinomycosis, 186. I 

sphincter, role of, in relatidn to 
infection, 648. \ 

-colitis, acute, 629. 

in whooping-cough, 112, 113. 
-colostomy for cancer of colon, t .. 

Ileostomy for intractable dysentery, lu 
in ulcerative colitis, 655. \ 

Ileum, tuberculous ulceration of, 655. 

Ileus, chronic duodenal, 608, 609. 

Imbecility, 1847. 
moral, 1846, 1847. 

Immune bodies in yellow fever, 177. 
sera against meningococcus, 37. 
properties of, 5. 

therapy in murine strains of typhus, 270. 

Immunisation, active, 4. 
to scarlet fever, 64. 
to tuberculosis, 1213, 1214. 

Immunity, 3, 4. 
acquired, 4. 
active, 4. 

in relation to vaccine therapy, 4. 
methods of producing, 4, 5. 
after trench fever, 284. 
after virus diseases, 9. 
artificial, 4. 
definition of, 3, 

factors determining differences of, 3. 
in acute poliomyelitis, 1568. 
in diphtheria, 106, 107. 
in measles, 140, 141. 
in whooping-cough, 110. 
individual, 3. 
natural, 3. 
passive, 4. 

in relation to serum therapy, 4. 
produced by virus diseases, 9. 
racial, 3, 79. _ 
spleen in relation to, 825. 

Impetigo, Bockhart’s, 1423. 
bullosa, 1421. 
circinata, 1421. 
contagiosa, 1420-1421. 
as a cause of bald patches, 1498. 
pcdiculi in relation to, 1421, 1442. 
neonatorum, 1421. 
pityroides, 1423. 

Impotence, in Addison’s disease, 505. 
in Cushing’s s 3 mdrome, 478. 
in chronic lymphatic leukaemia, 806. 
in diabetes, 417. 
in Graves’s disease, 488. 
in Simmonds’s disease, 478. 
in tabes, 1645. 

suprarenal in relation to, 611. 
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Impotence, treatment of, 515. 

Impulses, obsessional, 1888. 

Inanition, mental disorder in, 184.3. 

Inclusion bodies, 8. 

Incompetence, aortic, 932-935. 
causes of, 927. 
mitral, 938-940. 
pulmonary, 941, 942. 
relative, 927. 

dilatation causing, 927. 
tricuspid, 943, 944. 
valvular, 927. 

Inconsistencies and incoherences in schizo- 
phrenia, 1867. 

Incontinence of urine and ficecs in cpilcnsv, 
1684. 

in cerebro- spinal fever, 51. 
in general paraly.sis, 1638. 
in lathynsm, 392. 

m lesions of corxius callosum, 1527. 
in lethargic encephalitis, 1581. 
Inco-ordination m chorea, 1697. 

in tabes, 1645. 

Indicanuria, 1285. 

in acute intestinal obstruction, 673. 
in acute peritonitis, 754. 
in heat-stroke, 348. 
test for, 1285. 

Indicator method of estimating reaction of 
blood, 406. 

Indigestion, angina mistaken for, 986. 
Indigo-carmine for testing individual 
kidney function, 1288. 

Industrial risks of poisoning, 361 et aeq. 
Infantile eczema, 1412. 
hemiplegia, 1626-1628. 
paralysis, 47, 1 668 ; and sea Poliomyelitis. 
Infantilism, 476. 
in glycogen disease, 693. 
intestinal, 633. 
with dwarfism, 476. 

Infarct, dohnition of, 1058. 
hsmorrhagic, 1058, 1059. 
pulmonary, characters of, 1163, 1164. 
white, 1058, 1059. 

Infarction of heart, 991 ; and sea under 
Heart. 

of lungs, 854, 1162 ; and see under Lungs. 
Infarcts m endocarditis, 915. 
in septic endocarditis, 14, 921. 
of spleen, 827. 

in chronic myeloid leukaemia, 803. 
ill typhoid, 80. 

pulmonary, m arterial pysemia, 14. 
in heart failure, 854. 
in typhus fever, 279. 

Infection, 1-3, 11. 

as cause of chronic catarrhal colitis, 649. 
gonococcus, 21-23. 

immunity as result of recovery from, 4. 
in relation to arthritis, 1350. 
individual reactions to, 2. 
path of, 2. 


Infection, septic, anaemia in, 773. 

spreading, m intracranial abscess, 1553. 
streptococcus, 16, 16. 
subject of, 2. 
susceptibility to, 2. 

vitamin lack in relation to, 442, 447. 
terminal, 14, 15. 

Infections, acute local, immune therapy of, 
19. 

chronic local, vaccine therapy of, 18. 
local, m relation to septicaemia, 12. 
thrombocytopenia in, 813. 
toxicmias, mental disorders in, 1842, 
1843. 

Infectious diseases, 11-324. 

hfcmorrhagio tendency, in, 811. 
of doubtful or unknown letiologVi 
285-300. 

Influenza, 167-173. 

acute pancreatitis in, 738. 
acute tracheitis in, 1120. 
aetiology of, 167, 168. 
age-incidence of, 167. 
and cerebro-spinal fever, 40. 46. 
and disseminated sclerosis, J653. 
and lethargic encephalitis, 1577, 
complications and sequclai of, 170, 171, 
1056. 

diagnosis of, 46, 88, 171. 
drug-treatment of, 172. 
febrile type of, 168. 
gastro-intostinal type of, 169, 170. 
general management of, 172. 
immunity after, 4. 
malignant tyjio of, 169. 
mortality, 172. 
myocarditis in, 945. 
nervous typo of, 170. 
prophylactic use of vaccines in, 172. 
jirophylaxiH of, 171, 172. 
respiratory type of, 168, 169. 
secondary infections in, 168, 172. 
streptococcus in, 15. 
symptoms of, 168-170. 
the pandemic outbreak of, in 1918-19, 
167. 

toxic cases, 169, 173. 
treatment of, 171-173. 
tuberculosis following, 170, 1193. 
variations in virulence of type, 167. 

"Influenzal heart,” the, 170, 171. 
meningitis, 168, 171, 1568, 1564. 

Infundibulum stenosis, 968. 

Inhalations for asthma, 1151. 
for bronchiectasis, 1158. 
for bronchitis, 1132, 1135, 1137. 
for laryngitis, 1100. 
for dulmonary tuberculosis, 1211. 
in tracheitis, 1121. 

Inheritance in relation to tubercular in- 
fection, 31. 

Inhibitions, lessened, in acute alcoholism, 
356. 
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Jacksonian fits in lesions of temporal lobes, 
1529. 

Jackson’s syndrome, 1520. 

Jacquet’s erythema infantum, 1410. 

Jactitation in epilepsy, 1679. 

Jaffe’s test for creatinin, 1284. 

Japanese lacquer, dermatitis from, 1408. 
river fever, 271 ; and aee Tsutsugamushi 
disease. 

Jargon aphasia, 1611, 1613. 

Jarisch-Herxheimer reaction, 213, 214. 

Jaundice, 683-691. 
acholuric, 689-691, 787. 
after arsphenamino preparations, 210, 
211, 213, 374. 
prevention of, 213. 
catarrhal, 693-605. 
ajtiology of, 684, 694. 
diagnosis of, 695. 
in influenza, 170. 

chronic splenomegalic haemolytic, 689- 
691. 

course of, as guide to diagnosis, 687. 
diagnosis of, 685-688. 
difterential diagnosis of causes of, 686-688. 
due to ascarides, 323. 
ffcces in, 685, 687. 
familial, 688, 689. 
haemolytic, 683, 687. 
hepatic, 683. 
hereditary, 689. 
in acute necrosis of liver, 696. 
in acute necrosis of pancreas, 738. 
in blackwater fever, 249. 
in cancer of gall-bladder, 734. 
in cancer of liver, 684, 718, 719. 
in cancer of the pancreas, 684, 745. 
in cancer of stomach, 684. 
in cholecystitis, 724. 
in chronic pancreatitis, 741. 
in cirrhosis of liver, 703. 
in congestion of liver, 691. 
in gall-stone disease, 684, 730. 
in heart failure, 855. 
in hydatids, 684, 715. 
in ilodgkin’s disease, 843. 
in infants, simple, 688. 
in influenza, 170. 
in kala-azar, 253. 
in miliaria, 243. 
in the newly born, 688, 
in paratyphoid fever, 95. 
in pneumonia, 1228, 1231. 
in portal pyaemia, 14. 
in relapsing fever, 234, 235. 
in Kocky Mountain tick typhus, 274. 
in apirocheetosis ictero-haemorrhagica, 
232. 

in subacute hepatic necrosis, 697. 
in suppurative pylephlebitis, 722. 
in syphilis of liver, 713, 714. 
in typhus fever, 279. 
in yellow fever, 179. 


Jaundice, Infective, 698. 
leptospirosis and, 229, 230. 
mental symptoms m, 1846. 
obstructive, 683, 684, 685. 

from intestinal worms, 323. 
pathology of, 683, 684. 
pruritus in, 685, 1397. 
recognition of, 685, 686. 
spirochaetal, 232. 
symptoms of, 684, 685. 
syphlltic, 713. 
toxic, 211, 213, 374. 

in trinitrotoluene poisoning, 386. ' 
treatment of, 688. 
urine in, 684, 685, 

van den Bergh reaction in, 685, 686. ' 

Jaw, affection of, in actinomycosis, 186. 
fixation of, in septic throat or teeth, 55. 

JejuDOStomy m acute dilatation of stomach, 
608. 

Jelly-fish stings, 332. 

Jenner and vaccination, 157. 

Jews, frequency of amaurotic familial 
idiocy m, 1624. 
of chorea among, 1698. 
of diabetes mclhtus aifloiig, 408. 
of pentosuria in, 429. 
of polycyihasmia vera among, 793. 
of suprarenal cortical hyperplasia 
among, 509. 

infrequency of pernicious anaunia among, 

778. 

liability of, to Gaueber’s disease, 834. 
to Laurence-Moon- Biodl syndrome 
480. 

to Niemann- Pick's disease, 8.35. 
to thrombo-angiitis obliterans, 1033. 
relative immunity of, to pulmonary 
tubercle 31, 1188. 

Joffroy’s sign in Graves’s disease, 487. 

Joint effusions (psoudo-artbritis), 1367. 
lesions in unduhmt fever, 129, 
pains in Henoch’s purpura, 816. 
in rat-bite fever, 237. 
in rheumatic fever, 289. 
in seiiticiemia, 13. 
in undulant fever, 129. 
in yaws, 226. 

swellings accompanying toxic rashes, 
1074. 

symploms in serum sickness, 8. 

Joints, affections of, in htemophilia, 818. 
in syphilis, 200, 202, 203, 206. 
diseases of the, 1350-1374. 
effusion of fluid into, 1367. 
haemorrhages into, in hajmoiihilia, 818. 
routine of examination of, in arthritis, 
1369. 

Jousset’s “ inoscopy,” 1262. 

Jugular pulse in heart disoaso, 850. 

veins, distension of, in auricular fibrilla- 
tion, 899. 

Juxta-artioular nodes, 228, 229. 
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Kabure disease, 310. 

Kaflndo, 303. 

Kahler*s disease, 1390. 

Kahn reaction in glandular fever, 287. 

for syphilis, 196. 

Kakkd, 459. 

Kala-azar, 251-255. 

Kanyemba, 304. 

Kaolin in acute diarrhoea, 627. 

Kaposi, multiple idiopathic sarcoma of, 
1487. 

“ Kata ” thermometer. Hill’s, 347. 
Katayama disease, 310. 
formosana in relation to schistosomiasis, 
309. 

nosophora in relation to schistosomiasis, 
309. 

Kayser-Fleischer zone of corneal pig- 
mentation, 1673. 

Keloid, 1486. 

Kendal’s fever, 176. 

Kerandel’S sign in African trypanosomiasis, 
Kerasin, 834. 

Keratinisation in vitamin A deficiency, 442. 
Keratitis in congenital syphilis, 205. 
in onchocerciasis, 318. 
in small-pox, 152, 156. 

Keratodermia blennorrhagica, 1357. 
Keratoma, senile, 1482. 

Keratosis, follicular, in scurvy, 451. 
gonorrhoeal, 1466. 
pharyngis, 541, 542. 

Kerlon celsi, 1434. 

Kernicterus, 1675. 

Kernig’s sign in acute poliorayehtts, 1570. 
ill cerebro-spinal fever, 38. 
in lethargic encephalitis, 1581. 
in meningeal spirochsctosis, 233. 

“ Kerose,” 1401, 1430. 

Ketonurla, 1294, 1295. 
causes of, 1294. 
tests for, 1 295. 

Ketosis, 407, 410. 

Kharophen, 214. 

Kharsivan, 208. 

Kharsulphan in syphilis, 208. 

Kidney, adeno- carcinoma of, 1343. 
adenoma of, 1343. 
amyloid infiltration of, 1040, 1328. 
atheromatous, 1320. 
benign growths of the, 1343. 
blastomycosis of, 191. 
the cardiac, 1297. 

circulatory disturbances of, 1297, 1298. 
coliform infection of, acute, 25. 
congestion of, 1297, 1298. 
cysts of the, 1345, 1346. 
diffuse hyperplastic arteriolar sclerosis 
of, 1316. 

diphtheritic lesions of, 98. 
disease in relation to cirrhosis of liver, 
705. 


Kidney diseases, classification of, 1299. 
diseases of the, 1283-1349. 
dysembryoinata of, 1343. 
fibromata of, 1343. 
function, estimation of, 1286-1288. 
function of individual estimation of, 
1287, 1288. 
granular, 15, 1317. 
hypernephroma of, 1343. 
hyperpietlc, 1319, 1320. 
in relation to regulation of blood, 406. 
infarction of, 1058, 1059, 1298. 

in septic endocarditis, 921. 
lardaceous disease of, 1328-1330. 
large white, 1309. 

lesions of, in blackwatei* fever, 247. 
in diphtheria, 98. 
in gout, 432. 

Ill hyperparathyroidism, 498, 499. 
in malaria, 241. 

in malignant hypertension, 1067, 1068. 
in spirochsetosis ictero-hsemorrhagica, 
231. 

in yellow fever, 178. 
malignant tumours of, 1343-1345. 
movable, 1346-1349. 
polycystic disease of the, 1345, 1346. 
sarcoma, 1343. 
secondary contracted, 1309. 
senile, 1320, 1321. 

symptoms in septic endocarditis, 921. 
toxmmic, 1299, 1301. 
tuberculosis of the, 1336, 1337. 
tumours of the, 1343-1345. 
waxy, 1328. 

disease of arterioles of, 1040, 1329. 
Kidneys, uratic deposits m, 432. 
Kiesselbach’s area, common sourco of 
epistaxis, 1088. 

King’s yellow, 371. 

Kink, pelvi-rectal m relation to megacolon, 
664. 

Kinking of ureter, 1347. 

Kinks, intestinal, in visceroptosis, 748. 
Klebs-Loelfier bacillus, 96, 97. 

Kline reaction for sypliihs, 196. 

Klumpke’s palsy, 1759, 1777. 

from birth injury, 1777. 

Knee-jerks, in ben ben, 460. 
in diabetes, 417. 
in heat hyperpyrexia, 349. 
in tabes, 1642, 1644. 

Knife-rest crystals in urine, 1285. 

Knoppe spider, 328. 

Koch, J., and the B. tuberculosis, 1189. 
Koch’s bacillary emulsion, 1211. 
comma vibrio, 119. 

subcutaneous test for tuberculosis, 33. 
tuberculins, 35, 1211. 

Koilonychia, 547, 776. 

Koplik’s spots in measles, 136, 140. 
Korsakoff’s syndrome, 359, 1781, 1826, 
1826, 1838, 1842. 
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Korsakoff *s syndrome, not confined to 
alcoholics, 1825. 
symptoms of, 1825. 

Krait bites, 331. 

Kroni^’s isthmus, 1198. 

Kubisagari, 301. 

Kyphosis m acromegaly, 473. 
in Cushing’s basopliilism syndrome, 475. 
m osteo-artliritis hypertrophica, 1359. 
in rickets, 457. 

Labia, primary syphihtic sore of, 196. 
Labio-glosso-pharyngeal paralysis, 1747. 
Laboratory workers, liabdity of, to un- 
dulant fever and tuberjemia, 130. 
Labyrinth, involvement of, in searlet fever, 
71. 

Labyrinthine vertigo, 1517 ■ and sec 
M6ni6re’s disease. 

Lachrymal gland, sAvelliug of, in mumps, 
164. 

Lacquer, Japanese, dermatitis from, 1408. 
Lactation, meiilal dlsurcJers associated 
with, 1845. 
psychoses of, 1845. 

Lacteal obstruction, results of, 636, 637. 
Lactic acid in resting juice in cancer of 
stomach, 602. 

Lactoflavin (riboflavin), 448. 

Lactose, tests for, 418. 

Lactosuria, 429. 

Ladder diet for diabetes, 421, 422. 

Laelaps australicensis, 270. 

Laennec’s cirrhosis, 700. 

“ perles ” in asthma, 1150. 
in bronchitis, 1138. 

Laevulose, tests for, 418. 
tolerance test of hepatic function, 682, 
683. 

Lsevulosuria, 429. 

Lake’s mixture for local use in laryngeal 
tuberculosis, 1108. 

Lulling, 1618. 

Lamblia intestinalis, 207 ; and ace Giardia. 
Landry’s paralysis, 1785, 1788. 

Lange’s colloidal gold test m disseminated 
sclerosis, 1657. 

in syphilis of nervous system, 1558, 
1629, 1630. 

Langerhans, islands of, in diabetes, 410, 
412, 415. 
structure of, 412. 
tumours of, 414. 

Lardacein, 1329. 

Lardaceous disease, 1328-1330. 
following empyema, 1256. 
in bronchiectasis, 1156. 
in chronic tuberculosis, 1202. 
of arteries, 1040. 
of spleen, 1040. 

Larva mfgrans, 1498. 

Laryngeal affections in diphtheria, 104. 
m measles, 138, 141, J42. 


Laryngeal affections in small-pox, 149, 152, 
156. 

in whooping-cough, 113. 
complications in small-pox, 149. 
crises, 1114. 
in tabos, 1647. 

treatment of, 1651. 
diphtheria, 100, 104, 108. i 

mortality of, 105. 

nerves, pressure on, by thoi^acic 
aneurysm, 1046. 

recurrent, in cancer of, cesophatus, 
557. 

obstruction, causes of, 104, 105. 
paralysis, 1112-1116, 1518, 1519. 
abductor, 1113. 
adductor, 1115. 
aotiology of, 1115. 
bilateral recurrent, 1113. 
diagnosis of, 1113. 1114. 
functional, 1115, 1116. 
in mediastinal tumour, 1280. 
prognosis of, 1115. 
total recurrent, 1113. 
treatment of, 1116. | 

varieties of, 1116, 1116,4619. 
signs of aortic aneurysm, 1045, 1046. 
spasm, death from, in whooping-cough, 
113. 

spasms in hydrophobia, 1586. 
stridor, congenital, 1104. 
symptoms in chronic arsenical poisoning, 
372. 

in influenza, 169. 
in measles, 138, 142. 
ulceration in paratyphoid fever, 95. 
in typhoid fever, 86. 
sypblUtic, 1105. 
tuberculous, 1106, 1107. 

Laryngectomy, indications for, 1112. 
Laryngismus stridulus, 1117, 1118, 1785. 
ifitiology of, 1117. 
in relation to adenoids, 1097, 1117. 
in rickets, 457. 
symptoms of, 1117. 
treatment of,- 1117, 1118, 

Laryngitis, acute, in cluldren, 1099, 
1100. 

acute catarrhal, 1099, 1100. 
chronic, 1102-1104. 
diagnosis of, 104. 
in measles, 138, 142. 
membranous, 1102 
mdematous, 1101, 1102. 
sleca, 1103. 
spasmodic, 1100. 
stridula, 1100. 

in relation to adenoids, 1097, 1100. 
syphiUtic, hoarseness in, 1105. 
tuberculous, 1106. 

Laryngo-flssure, indications for, 1112, 
-tracheo-bronchltis, acute fulminating, 
1101 . 
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Larynx, affections of the, in typhoid, 80, 

86 . 

angiomata of, 1109. 
angio-nenrotic a;dema in, 1101. 
chondroma of, 1109. 
cicatricial stenosis of, 1118, 1119. 
cysts of, 1109. 

diphtheritic infection of, 98, 100. 
diseases of the, 1099-1 IJ 9. 
epithelioma ol, 1110, 1111. 
fibroma of, 1108, 1109. 
lipoma of, 1109. 
lupus of, 1106, 

malignant tumours of, 1110-1112. 

Krishaber’s classification of, 1110. 
multiple papillomata of, 1110, 
myxoma of, 1109. 
necrosis of, in araall-pox, 1 52. 
oedema of, 1101. 
oedema of, in erysipelas, 20. 
papilloma of, 1109. 
paralysis of, 1112-1116, 1514. 
perichondritis of, 1118. 
spasmodic affections of, 1116-1118. 
syphilis of the, 1105, 1106. 
syphilitic stenosis of the, 1106, 1118. 
tuberculosis of, 1100-1108, 1193. 
tumours of, 1108-1112. 

Latah, 301. 

Lateral bands, in pharyngitis, 538, 541. 
recess, localising symptoms of lesions of 
1635. 

neurofibromata of, 1535. 
sinus, thrombosis of, 71 K^'OO. 

Lathyrism, 391, 392. 

Lathyrus sativiis, eating of, the cause of 
lathyrism, 391. 

Latrodectus concinnus, 328. 
geometricus, 328. 
hasseltii, 328. 
indistinctus, 328. 
mactans, 328. 

Laurence-Moon-Bledl syndrome, 480. 
Laveran’s work on malaria, 238. 

Laverania malarise vel prsecox, 239; and 
see Plasmodium falciparum. 

Lead, abortifacient uses of, 362. 
elimination of, 368, 369. 

acidosis in relation to, 368. 
excretion of, 363. 

for protection against X-ray injury, 353, 
355. 

Lead, colic, 360, 361. 305, 368, 675. 
encephalopathy, 364, 366, 368. 
in healthy urine, 363. 
neuritis, 361, 1789 ; and see under Neuritis, 
occupational risks from, 361, 362. 
palsy, 363, 365. 
poisoning, 360-370. 
accidental causes of, 362. 
acute, 360, 361, 

status epilepticuB in, 1688. 
alcoholism predisposing to, 301. 


Lead poisoning, and atheroma, 103S, 
antidote to, 361, 
chronic, ajtiology of, 361, 362. 
pathology of, 362-364, 
prognosis of, 364, 306. 
prophylaxis of, 366, 367. 
symptoms of, 364, 366. 
trades liable to, 361, 362, 364. 
treatment of, 360-369. 
poisoning, chronic, clinical history of, 364. 
diagnosis of, 366. 
mental disorder in, 1842. 
occupational, prevention of, 360, 367. 
poisoning, cntcrospasm in, 365, 368, 617. 
gout m relation to, 364, 430. 
high blood-pressnro in, 364. 
in relation to arterial hyjwrplastio 
sclerosis, 1035. 
mental disorder in, 1842. 
sources of, 361, 362, 364. 
storage of, in the body, 363. 
tetra ethyl poisoning, 369, 370. 

Leads in electro-cardiography, 1000, 1001 . 
League of Nations Health Organisation 
programme for ireatmont of 
syphilis, 220, 221. 

Leber's type of familial optic atrophy, 
1504. 

Lederer, acute haemolytic anaemia of, 789. 
Leeches for pain of pleurisy, 1246. 
for passive hyperasmia of lung, 1161. 
in distension of right chambers of heart, 
872. 

Lees’ inhalation treatment of tuberculosis, 
1211 . 

Leishmania braziliensis, 256. 
donovani, 251. 
infantum, 251. 
tropica, 255. 

Leishmanial parasites, 251. 

Leishmaniasis, 251-257. 

American dermal, 256, 257. 
Xjoat-kala-azar dermal, 253. 

Lemons, anti- scorbutic value of, 449, 450. 
Lenticular degeneration, chronic, cirrhosis 
of liver in relation to, 70 1 . 
hepato-, 1673. 

ganglion, injury to, results of, 1505. 
opacities in hypoparathyroidism, 601. 
progressive, 1673. 

Lentigo, 1490. 

Leonine facies of leprosy, 122. 

Leontiasis ossea, 1379. 

Lepothrix, 1441, 

Lepra reaction, treatment of, 124. 

Leprosy, 121-124. 

letiology of, 121. 

Asturian, 463. 
anaesthetic, 122, 123, 1397. 
cutaneous, 122. 
diagnosis of, 123. 
distribution of, 121. 
eruption in, 122. 
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Leprosy, mixed, 123. 

mode of spread, 121, 122. 
nerve, 122. 
nodular, 122. 
of trachea, 1125. 
pathology of, 121, 122. 
prognosis in, 123. 
prophylaxis in, 123- 
symptoms of, 122, 123. 
transmissible only to man, 121. 
treatment of, 123, 124. 
tuberculous, 123. 

Leptazol in heart disease, 868. 

Leptomeningitis, 102, 1556, 1631. 

Leptospira autumnalis, 230. 
canicoia, 229, 230. 
grippo-typhosus, 229, 230. 
hebdomadis, 229, 230. 
pyrogenes, 230. 
strains of, 229, 230. 

Leptospira ictero-haemorrhagiae, 229, 230, 
231. 

Leptospirosis, 229, 230. 
and jaundice, 229, 230, 
clinical jucture of, 229. 
without jaundice, 230. 

Lethargic encephalitis, 1 576 ; and see 

Encephalitis, lethargic. 

Lethargy in lethargic encephalitis, 1579. 
in lajud aviation ascents, 339. 
in sleeping sickness, 258. 

Leucin in pancreatic cysts, 743. 
in urine, 1297. 

in cirrhosis of liver, 705. 
in erysipelas, 697. 
in leukflemia, 697. 
in necrosis of liver, 697. 
in small-pox, 697. 
in typhoid fever, 697. 

Leucobilin in sprue, 639. 

Leucocyte count in leu co- erythroblastic 
anajmia, 783. 

in j)rognosis of sopticasmia, 13. 

LeucocyteSi dift'erential count of, 796, 
in gastric “ resting- juice,” 567. 
in relation to immunity, 796, 797. 
normal number of, 796. 
role of, 796. 
varieties of, 796. 

Leucocytosis, 796, 797. 
in abscess of lung, 1179, 
in acholuric jaundice, 690. 
in acute appendicitis, 678. 
in acute endocarditis, 916. 
in acute poIiomyoMtis, 240. 
in amoebic abscess of the liver, 710. 
in bacillary dysentery, 117. 
in cerebro-spinal fever, 38, 40. 
in cholera, 119, 
in diphtheria, 101. 
in diverticulitis, 661. 
in empyema, 1257. 
in filariasis, 317. 


Leucocytosis in glandular fever, 286. 
in gout, 432. 

in Hodgkin’s disease, 843. 

in leptospirosis, 229. 

in leuka3mia, 802, 804, 806. 

ill lobar pneumonia, 1229, 1236, 

in measles, 136, 138. 

in mumps, 164. 

in the now-born, 796. 

in Oioya fever, 131. 

in porinephno abscess, 1335. 

in plague, 126. 

ill polyeythfinmis , 794. 

in pregnancy, 79C. 

in pyeUtis, 1331. 

in relapsing fever, 235. 

in rheumatic fever, 290 \ 

in Rocky Mountain lick typhus, 27^ 

in scarlet fever, 68 

in septic endocarditis, 919, 922. 

in spirochaetosis, 232, 233. 

in suppurative enrcphalitis, 1552. 

in suppurative pylephlebitis, 722. 

in syphilis, 201. 

iu trench fever, 283. 

in tuberculous meningitis, 48. 

in typhoid, 83, 85. 

in typhus, 278. » 

in whooping-cough, 111, 113. 

neutrophil, 796. 

pathological, causes of, 796. 

physiological, 796. 

stimulants of, 17. 

Leucodernila, 1490. 
in the tropics, 1494. 
syphilitic, 198. 

Leucopenia, 799. 
causes of, 799, 

conditions of ooenrreure of, 799. 

in benzene poisoning, 383. 

in dengue, 181. 

in influenza, 170. 

in kala-azar, 253, 

in measles, 138. 

in phlebotomus fever, 181. 

in relapsing fever, 235. 

in relation to bacterial attack, 799. 

in tynhoid, 85. 

in typhus, 278. 

primary splenic granulocytopenic, 800. 

Leucoplakia, 203, 204. 

Leuksemla, 802-800. 
acute, 806-809. 
aetiology of, 806. 
anginal type of, 807. 
diagnosis of, 808, 809. 
experimental, 802. 
hasmatology and pathology of, 803. 
haimorrhagic typo of, 807. 
lemopenio cases of, 808 
prognosis and treatment of, 809. 
symptoms of, 800-808. 
tumours in, 807, 808. 
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LeuksBmia, a‘tio]og3^ uf, 802. 
aleuksemic, 806, 808. 
and lymphadenoma (iitia, 1480. 
blood uric acid in, 430. 
chronic lymphatic, 605, SOG. 

myeloid, 803-805. 
cla.3£)iiicatjon of, 802, 803. 
cutis, 1480. 
eosinophilic, 797, 798. 
leucopenic, 806. 
mixed, 784. 
monocytic, 802, 833. 
myelocytic, 803. 
pruritus in, 1402. 
relation of, to neoplasm.s, 802. 
spleno-medullary, 8o3 . 
symptoms of, 104, 803, 804, 805, 806, 807, 
808. 

terminal infection in, 15. 
treatment of, 804, 805, 806, 809. 
types of, 802. 

Leukanaemla, 7S3, 781. 

Leukosis, 802. 

Levator ani muscles in j eUbiun to conslix>a- 
tion, 622. 

in relation to visceroptosis, 750. 

Levi-Loraine syndrome, 476. 

Lice in relation to relapsing fe^'cr, 234, 235. 
in relation to trench fever, 281, 284. 
in relation to typhus fever, 276, 280. 
Lice-borne relapsing fevers, 235. 

Lichen obtusus, 1474. 
pilaris, 1474. 
planus, 1473-1476. 
aetiology, 1473. 
annularis, 1474. 
atrophicus, 1474. 
bypertrophicus, 1474. 
linearis, 1474. 
verrucosus, 1474. 
scrofulosorum, 1463. 
simplex chronicus of Vidal, 1474. 
spinulosus, 1474. 

Lichenificatlon in pruritus, 1403, 1414, 1419. 

of anus and vulva, 1414. 

Ligaments, hbrositis of. 1369. 

Ligature ol arteries for aneurysm, 1050, 
1061, 1052. 

of veins for aneu^sm, 1051. 

Lightning pains in subaeuto combined 
degeneration, 1738, 1742. 
in syphilis, 200. 
in syringomyelia, 1729. 
in tabes, 1642, 1646, 1649. 
treatment of, 1661. 

-stroke, death from, 345. 
injuries in, 344, 345, 346. 

Limnaea truncatula in relatioji to fascioli’ 
asis, 305. 

Llnea atrophicsB in typhoid, 86. 

Llneae distensss in Cushiug^s syndrome, 
475. 

Llnguatuia seriata, 325. 


Lipcemia in diabetes, 416. 
retinalis, 417. 
retinal vessels in, 416. 

Lipase, 737. 

Lipiodol, intrathecal injection of, for 
diagnostic purposes, 1722. 
use of, in diagnosis of bronchiectasis, 
1166. 

use of, in diagnosis of tumours of lung, 

1223. 

Lfpodystrophia progressiva, 439. 

symptoms of, 439. 

Lipoma of skin, 1437. 

Lipomata in adiposis dolorosa, 478. 
Lipomatoses, the, 439, 440. 

sites of fatty deposit in, 440. 

Lipomatosis, nodular circumscribed, 440. 

of the neck, dilfuse symmetrical, 440. 
Lisping, 1619. 

Lissauer type of general paralysis, 1639. 
Litten’s sign in pleural adhcvsion, 1248. 
Little’s area as common site of epistaxls, 
10S8. 

disease, 1621, 1622. 

Liver, actinomycosis of, 186. 
acute and subacute necrosis of, causes of, 
695, 696. 

necrosis of, 696, 697. 

symptoms of, 696, 697. 
yellow atrophy of, 696; and sec Liver, 
acute necrosis of. 

ammbic abscess of, 263, 264, 709-711. 
and stomach treatment of nnaunia, 821, 
822. 

as store-house of vitamin A, 442. 

attacks, 700. 

cancer of, 602, 717-720. 

aetiology and pathology of, 717, 718. 
diagnosis of, 719, 720. 
primary, 717, 718. 
prognosis of, 720. 
secondary, 718. 
sites of, 717, 718. 
spread of, 717, 718. 
symptoms of, 718, 719. 
treatment of, 720. 
tumour in, 719. 
cells, necrosis of, 69G. 
cirrhosis of the, 698. 

EBtiology of, 701. 
ago-incidence of, 701. 
alcohol in relation to, 358, 701, 702. 
associated with chronic lenticular 
degeneration, 701. 
with splenic anasmia, 701, 839. 
biliary, 698. 

compensatory portal circulation in, 
702. 

diagnosis of, 706, 706. 
forms of, 698. 

geographical distribution of, 700, 701 
hseraatemesis in, 679, 703. 
besmatoporphyrinuria in, 1295. 
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Liver cirrhosis in cbildron, 700. 
in chionic alcoholism, 368. 
in clonorchiasia, 307. 
in hepato-lenticular degeneration, 
1673. 

in kala-azar, 262. 

in relation to hiemocliromatoaia, 707. 

in schistosomiasis, 309. 

megalocytic anamiia in, 780. 

multilobular, 700. 

not necessarily alcoholic, 701. 

pathology of, 698, 699, 701, 702. 

pericellular, 698, 712. 

perilobular, 698, 699. 

poisons in relation io,701, 702. 

portal, 700. 

obstruction in relation to, 702, 704. 
prognosis of, 706. 

S 3 'mptom 8 of, 702-706. 
syphilitic, 712-716. 
terminal infection in, 15 
treatment of, 706, 707. 
tuberculous disease with, 705. 
eoiiditioiis of, in relation to jaundice, 687. 
congestion of the, 691, 692. 
diseases of the, 682-720. 

megalocytic anaemias in, 780. 
dullness in acute peritonitis, 754. 
enlarged, in acute necrosis, 697. 
in cancer, 718. 
in cirrhosis, 702, 703. 
in congenital syphilis, 712, 713. 
in congestion, 691. 
in epidemic catarrhal jaimdico, 698. 
in Gaucher’s disease, 834. 
in glycogen disease, 693. 
in hepatitis and abscess, 709. 
extract, amemias responding to, 468, 
779-780. 

in ha 3 morrhagic scarlet fever, 78. 
in pellagra, 448. 
in sprue, 641 . 

extracts, preparations f)f, 821. 
fatty degeneration of Idie, in ackee poison- 
ing, 390. 
fibrosis of, 702. 
guminata of, 713, 714. 
hobnailed, 702. 

in hepato-lenticular degeneration, 
1673. 

hydatid of the, 316, 716-717. 
hydatid abscess of, 716. 
in amoebic hepatitis and abscess, 710, 
711, 712. 

in blackwater fev^, 247. 

in heart failure, 854, 855- 

in Hodgkin’s disease, 841 . 

in hydatid disease, 314, 315. 

in malaria, 241, 243. 

in relation to metabolism, 394, 395, 

in small-pox, 147. 

in spirochaetosifl ictero-hairaorrhagica, 
232. 


Liver, infootions of, 693. 
inflammation of, 698. 
lesions of, following arsphenamiue treat- 
ment, 212, 213. 

in amoebic dysentery, 263, 264, 266. 
in ancylostomiasis, 321. 
in blaclcwater fever, 247, 248. 
in kala-azar, 252, 263. 
in leukaemia, 803, 805, 807. 
in Oroya fever, 131. 
in paratyjihoid fever, 95. 
in South Amciiean trypanosomiasis, 
261. 

in spiiocliaetosis ictoro-lnemor^agica, 
231. 

in typhoid, 80. 
in yellow fev< r, 177. 

mediastino-iJerieardiac psoudo-cirilihosis 
of, 901. 

necrosis of, acute and subacute treatment 
of, 679. 

ntiology of, 695, 696. 
diagnosis of, 697. 

in epidemic catarrhal jaundice, 322, 
m tetrachlorcthano poisoning, 389. 
in trinitrotoluene poisoning, 386. 
pathology of, 696. i 

lioisons simulating, 3^)6, 397. 
prognosis of, 696. 
symptoms of, 696, 697. 
treatment of, 697. 
iyrosinuria and leueinuria in, 697. 
nutmeg, 691. 

pulmonary emphyBcina in association 
with, 1174. 

pericardiac pseudo-cirrhosis of (ihek’s 
disease), 961. 
poisoning, 695, 696. 
poisons acting on the, 695, 696. 
primary growths of the, 717. 
pulsating, in congestion, 691. 

in tricuspid stenosis and regurgitation, 
943, 944. 
pulse, 849. 

replacement fibrosis of, 695, 696. 
rot in sheep, 305. 
sarcoma of, 717. 

secondary growths of the, 602, 718. 
subacute necrosis of, 697, 098. 

symptoms and diagnosis of, 696, 697. 
symptoms in hepato-lenticular degenera- 
tion, 1674. 

syphilis of the, 71 2-716. 
syphilitic cirrhosis of the, 712, 713. 
tenderness over, 703, 709, 712. 
treatment in pellagra, 466. 
in sprue, 641. 

in subacute combined degeneration, 
1742. 

of ansQinias, 821, 822. 
of pernicious anieiuia, 782, 821, 822. 
of tropical macrocytic ansemia, 468. 
tumours of, jaundice in, 684. 
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Loa loa, 316, 317. 

Lobectomy, for absceas of Jiiag, 1182. 
for brouchiectasiB, 1158. 
for new-gi'owths of luiig, 1221. 

Lobsters as cause of bacterial food puison- 
mg, 395. 

Localisation of corobial lesions, 1525-1545. 
Localising symptoms of apoplexy, 1600, 
1601, 1604. 

Lockjaw, 53 ; and see Tetanus. 

Locomotor ataxia, 1641 ; and see Tabes 
dorsaUs. 

Loculation syndrome, 1720. 

LoefRer’s syndrome, 797. 

London paste for removal of tonsils, 537. 
Long thoracic nerve, anatomy and physi- 
ology of, 1758. 
lesions of, 1758. 

Loraine-Levi type of dwarAsm, 476. 
Lordosis in Cuahing’s syndrome, 475 
in pseudo-bypertropluc paj’alysis, 1 79*9. 
Louse-borne typhus fever, 275-2S0. 

Lugot’s iodine m Graves’s disease, 490. 
Lumbago, 1369, 1371, 1372. 

associated with subaraehnoid huMuor- 
rhage, 1590. 

Lumbar puncture, 42, 44, 52, 1557. 

unporiarice of, for diagnosis of menin- 
gitis, 48. 

in acute policmyelitis, 1569. 
in apoplexy, 1 604. 
in cerebro-spinal fever, 42, 41, 52. 
in heat hyperpyrexia, 350. 
in hydrocephalus, 52. 

Ill lethargic encephalitis, 1577, 1578. 
in meningitis, 42, 44, 52. 
in .post-basic meningitis. 42. 
in relation to intracranial tumoui'o, 
1542. 

in uraemia, 1328. 

risks of, in intracranial tumour, 1542. 
technique of, 1657. 

Lumbo-sacral cord paralysis afUir parturi- 
tion, 1776. 

Lumbo-sacral plexus, lesions of, 1765 -1766. 
Luminal, addition to, 1842. 
in epilepsy, 1691 . 

Lung, abscess of the, 1178-1181, 1231. 
aitiology of, 1178, 1179. 
bacteriologj'^ of, 1178. 
complications and sequela) of, 1180. 
diagnosis of, 1180. 
in broncbiccta,sis, 1166. 
in typhoid, 80, 86. 
inhalation, 1178. 
metapneumoinc, 1179. 
pathology of, 1179. 
prognosis of, 1180, 1181. 
surgical treatment of, 1181. 
symptoms of, 1179, 1180. 
treatment of, 1181. 
acquired collapse of, 1166-1169. 
actinomycosis of the, 1216, 1217. 


Lung, active collapse of, 1166-1168. 
hyj>crii‘n\ia of, 1159. 
acute interstitial emphysema of, 1178. 

vesicular emphysema of, 1178. 
albinism of the, 1173. 
aspergillosis of, 1217. 
atrophic emphysema of, 1176. 
blastomycosis of, 191. 
brown induration of the, 1160, 1183. 
carcinoma of, 1219. 
carriifi cation of, 1249, 1251. 
chronic cedema of, 1162. 
cirrhosis of, 1183. 
collapse of the, 1165-1169. 
in diphtheria, 98, 103. 

Ill whoophig-t.ough, 1 12. 
collateral bypermmia of, 1 159. 
compensatory emphysema of, 1 179 
congenital collapse of, 1165 ; and see 
Atelectasis. 

congenital cystic disease of, 1154, 1157, 
1222-1224. 

congestion of, as sequel of infliionzu, 17U. 

in lieart failure, 854, 
dust disease of the, 1185 ; and see 
Pn eii mokoniosis . 
embolism of, 1062. 
emphysema of the, 1172 -1178. 
acute-interstitial, 1178. 

vesicular, 1178. 
aetiology of, 1172, 1176, 1177. 
atrophic, 1176. 
compensatory, 1177. 
compheationa of, 1175. 
course of, 1176. 
diagnosis of, 1176, 1177. 
hypertrophic, 1172. 
in asthma, 1150. 
in chronic bronchitis, 1139 
in diphtheria, 98, 103. 
in relation to broncho-pneumoiud, 
1239. 

in whooping-cough, 111, 112 
large-lunged, 1172-1176. 
pathogenesis of, 1172, 1173, 
pathology of, 1172, 1173, 1176, 1177. 
prognosis of, 1175. 
secondary, 1177. 
senile, 1176. 
small-lunged, 1176. 

subcutaneous, from sudden decom- 
pression, 334. 

symptoms of, 1174, 1176, 1177, 1778. 
treatment of, 1175, 1176. 
varieties of, 1172. 

fibroid disease of, 1183 ; and see Pul- 
monary fibrosis. 

fibrosis of, pneuxnokoiiiosis in relation, 
to, 1183, 1186. 
fluke disease, 1222. 
fluxionary hypereemia of, 1 1 69. 
gangrene of, 85, 1181-118.3, 1231. 
aetiology of, 1181, 1182. 
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Luug, gangrene, bacteriology of, 1181, 1182. 
complications and sequelai of, 1182, 
course of, 1182. 
diagnosis of, 1182. 
following inf^arction, 1163. 
in bronchial obstruction, 1144. 
m bronchiectasis, 1155. 
in scurvy, 453. 
in thoracic aneurysm, 1048. 
in typhoid, 80, 85. 
pathology of, 1182. 
prognosis of, 1182, 1183. 
putrefactive products formed in, 1182. 
symptoms of, 1182. 
treatment of, 1183. 
gummata of, 1221. 
honeycomb, 1154. 

hydatid disease of, 314, 315, 1224, 1225. 
hypersemia of, 1169-1161. 

and oedema of, 1159-1162. 
hypertrophic emphysema of, 1172-1176. 
hypostatic congestion of, ietiology of, 
1160. 

in scarlet fever, 69. 
in typhoid, 80, 81, 85. 
in typhus, 275, 278. 
idiopathic emphysema of, 1173. 
infarction of the, 14, 654, 915, 1060, 1162- 
1105. 

in chronic nephritis (secondary), 1312 
lesions of, in cancer of msophagus, 657. 
in dijjhthena, 98. 100, 103. 
in jjsiltacosis, 175, 176. 
in typhoid, 80. 
lobar collapse of, 1166-1168. 
lobular collapse of, 1168. 
localised emphysema of, 1177. 
massive collapse of, 116G. 
new-growths of the, 1219-1222. 
oat-celled tumour of, 1219. 

(Bdema of, 1161. 

acute or hyperacute, 1161, 1162, 
chronic, 1162. 
in heart failure, 856, 874. 
pathology of, 1161. 

Pancoast tumour of, 1220, 1221. 
pancreatisation of the, 1218. 
paragonimiasis of, 1222. 
passive coilapse of, 1168, 1 160. 
peribronchial llbrosis of, 1139. 
pieurogenous cirrhosis of, 1183. 
secondary emphysema of, 1177. 
seniie emphysema of, 1176. 
substantive emphysema of, 1172. 
syphilis of the, 1218, 1219. 
torulosis of, 192. 

tuberculosis of the, 1188 ; and see 
Pulmonary tuberculosis. 

LungSj (Edema of, m acute ucphntis, 1306. 

Lupus and tuberculosis of nose, 1003, 1094. 
erythematosus, 1464-1466. 
of larynx, 1106. 
of nose, 1094. 


Lupus of pharynx, 544. 
pernio, 1476, 1478. 
verrucosus, 1462. 
vulgaris, 1460-1462. 

bovine type of bacillus in, 30 
diagnosis of, 1461. 
in relation to cancer, 1461. 

Luteinising hormone, 519. 

Lymph glands or nodes, cervical tuberculous, 

840. 

diseases of the, 839, 840. 
in acute leuk.cmia, 807. 
in chronic lymiJhatic leukcemia,\ 805, 
806. 

in diphtheria. 99, 101. 
in rheumatoid arthritis, 1352. 
neoplasms of, 840. 
structure of, 838. ' 

in glanders, 60. 
in Hodgkin’s disease, 841, 842. 
in plague, 126. 
in rat-bite fever, 237. 
in serum sickness, 8. 
in syphilis, 196. 
in trypanosomiasis, 258, 261. 
in tuberculous peritonitis, 761. 
ill typhoid, 80. 
inalignani disease of, 840. 
luberciilosis of, 839. 
scrotum, 316. 

Lymphadenitis, acute generalised, 840. 
local, 839. 

chronic generalised, 840. 
local, 839. 

tuberculous, 839, 840. 
in mitc typhus, 270. 
noil tuberculous granulomatous, 183, 
in mite typhus, 270. 

Lymphadenoma, 841-844 ; and see Hodg- 
kin’s disease, 
cutis, 1480. 

Lymphadenomatous nodules, 841, 842. 

Lymphadenosis, chronic, 805. 

Lymphangioctasis, 830. 

Lymphangioma circumscriptum, 1488. 

Lymphangitis, 839. 

causative organism of, 15. 

filarial, 317. 

in erysipelas, 20. 

in glanders, 60. 

in malignant pustule, 58. 

in rat-bite fever, 237. 

in tsutsugamushl disease, 271. 

Lymphatic system, diseases of, 838-846. 
vessels, diseases of the, 839. 

Lymphatics in rat-bite fever, 237. 
of penis in primary syphilis, 196. 

Lymphatism, 845. 

Lymphocytes, 796, 798. 

Lymphocytic cell exudate in pure tuber- 
culous infections, 34, 

Lymphocytosis, 798. 

in dengue, 181. 
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Lymphocytosis, in glandular fever, 286. 
in mumps, 164. 

in sinus thrombosis in children, 1610. 
in subacute combined degeneration, 
1737. 

in syphilis, 201. 
in unduleiit fever, 129. 
Lympho-granuloma inguinale, 182. 

venereum, pseudo-arthritis associated 
with, 1367. 

Lymplio-granulomata of skin, the, 1476- 
1481. 

Lymphoid hyperplasia m acromegaly, 472. 
Ill chronic lymphatic leukaemia, 806. 
tissue changes in diphtheria, 99. 
situations of, 838. 

Lymphopathia venereum, 182-184. 
Lymphorrhages in myasthenia gravis, 1787. 
Lymphosarcoma. 844, 845. 

Lymphuria, 317. 

Lyon-Meltzcr method of detecting gall- 
stones, 731. 

Lyssa, 295. 

Lyssophobia, 206. 

M. and B. 693, 16. 

Macaca mulatta in relation to yellow fever 
177. 

MacBurncy’s point, 677. 

McCarrison*s experiments on vitamin de- 
ficiency, 447, 460. 

Macewen’s sign in hydrocephalus, 42. 
Mackenzie on heart failure, 858. 

MacLean and de Wesselow’s urea concentra- 
tion test of ren.al cflicienoy, 1286. 
Macrocytosls, disappearance of, as guide to 
treatment of anaemias, 822. 
Macrogenitosomia, 517. 

Maculae cerulese, 1443. 

Macule, 1397. 
of small-pox, 148 

Madura foot, 189 ; and see Mycetoma. 
Madiirella as cause of mycetoma, 1 89. 
Magnesium sulphate as biliary stimulant, 
696, 726. 

in lead x^mwoning, 361. 
trisilicate in gastric and duodenal ulcer, 
592. 

Maidismus, 403. 

Main en griff e in progressive muscular 
atrophy, 1746. 
in syringomyelia, 1729. 
in ulnar paralysis, 1764, 
succulente m syringomyelia, 17.30. 
Maintenance diet for diabetes, 420, 421. 
Maize, as cause of pellagra, 463. 

vitamin Bg in, 448. 

Mai de la rosa, 448, 463. 
del sole, 403. 

Maladaptations in schizophrenia, 131. 
Maladie de Carrion, 131 ; ayui me Oroya 
fever. 

de Woillez, 1159, 1232. 

Malaise, toxromio, 11. 


Malaria, 238-246. 
aestivo-autumnal, 242. 

{Etiology, 239-241. 
benign tertian, 242. 
blackwater fever in relation to, 247. 
cerebral forms of malignant, 243. 

Ceylon epidemic of, 239. 
choleraic form of, 120. 
clinical types of, 242, 243. 
comxilications and soquelag of, 243, 
definition of, 238, 239. 
diagnosis of, 244. 
distribution of, 239. 
history of, 238, 239. 
incidence of, 239. 
malignant tertian, 242, 243. 

morbid anatomy of, 241. 
mosquitoes which transmit, 240. 
parasites, 239, 240. 

differentiation of species of, 240. 
human iihase of, 2,39. 

Ill blood smears, 240, 241. 
hfe cycle of, 239, 240. 
mosquito phase of, 239. 240. 
staining of, 240, 241. 
pathology of, 241, 242. 
pernicious, 245. 

forms of, 245. 
prognosis of, 246. 
lirophylaxiB of, 246. 
quartan, 242. 
sub- tertian, 212, 243. 
symptoms of, 242-243. 
therapy in general paralysis, 1640. 
treatment of, 244-246. 
types of pyrexia in, 212. 
typhoid and, 84. 

Malassezia tropica, 1498. 

Malattia della miseria, 403. 

Male hormone preparations, 514. 

Malignant disease in relation to amemia, 
773. 

endocarditis, 918 ; and sec Endocarditis, 
septic. 

oedema, 58. 

pustule, 57 ; and see Anthrax. 
Malingering, 1877, ]880. 

Mallein test for glanders, 60. 

Malta fever, 128 ; a'tid see Undiilant fever. 
Mandelic acid prexiarations m coliform 
bacillus infections, 28. 
in pyelitis, 1337. 

Mandl’s solution, 536, 541. 

Manganese, coUosol, in furuncle, 94, 1425. 
in industry, 378. 
poisoning, 378, 379. 

Parkinsonian symlronio in, 1342. 
Iiathology of, 378. 
symptoms of, 378. 

Mania, 1851-1863. 
aetiology of, 1851. 
and catatonia contrasted, 1873. 
us early symptom in uraunirv, 1325. 
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Mania^ course of, 1860, 1861. 
flight of ideas in, 1855. 
in chorea, 1701. 
in general paralysis, 1839. 
in tetra-othyl lea.d poisoning, 370. 
pathology of, 1854, 1855. 
prognosis of, I860, 1861. 
symptoms of, 1855-1859. 
treatment of, 1861-1863. 

Mania a potu, 356, 1 837. 

Manic-depressives, lability and responsive- 
nosH of, 1852. 

Manson’s milk treatment in sprue, 640. 
work on malaria, 238. 

Mansonella ozzardi, 316. 

Mantoux’s intradermal test for titborculosi.s, 
34, 1206. 

Maragliano's scrum for tuberculosis, 1212, 

Marasmus in congenital syphilis, 206. 

Marble bone disease of Albers-Schbnbcrg, 

784. 

Marchiafava-Michieli type of haemolytic 
anremia, 789. 

Marie’s delayed cortical atrophy, 1664. 
disease, 1375. 

Marie-Strumpell disease, 1362. 

Marmite as stimulant of rcticulooytosis, 468, 
in beriberi, 462. 
in sprue, 641. 

in tropical raacrocytio anannia, 468. 

Marmorek’s serum for tuberculosis, 1216. 

Marriage, epilepsy in relation to, 1690. 
hysteria m relation to, 1886. 
syphilis m relation to, 207. 

Marris’s atropine tost for typhoid, 88. 

Martin’s syringe, for iiaracontcsis thoracis, 
1253. 

Mass reflex, 1726. 

Massage in cardiac disease, 864, 865. 

Mastication, importance of eflicient, 560, 
593. 

Mastitis in mumps, 165. 
in typhoid, 86. 
in nndulant fever, 129. 

Mastoid infection in relation to sinus 
thrombosis, 1060, 1061. 
inflammation in measles, 139. 
symptoms in scarlet fever, 71, 77. 

Masturbation in relation to chronic rhinitis, 
1085. 

to mental disorder, 1877. 

Matas operation, 1051. 

Maurer’s spots in malarial parasite, 
241. 4 

Measles, 135-143. 

Aetiology of, 135, 136. 
ago-incidence of, 135. 
and diphtheria, 136, 139, 141. 
and scarlet fever, 136. 
and tuberculosis, 140, 141, 1189, 
and whooping-cough, 109, 141. 
cause of infection in, 135, 136. 
romplicatioDB of, 136-140. 


Measles, congenital, 135. 
convalescent serum, 141. 
cough in, 136, 142. 
diagnosis of, 50, 140, 141, 
distribution of, 135. 
enanthemin, 130, 137. 
epidemics of, 135. 

German, 143 ; and see Rubella. 

haemorrhagic type of, 138. 

immunity after, 4, 135, 139, 140. j 

in relation to chicken-pox, 160. 

incubation period in, 136. 

infoctivity of, 136. 

laryngitis in, 138, 142. 

mode of infection in, J36. 

mortahty in, 141. 

notiflcation of, 141 . 

pathology of, 136. ' 

prodromal rashes in, 136, 140. 

23rognosis of, 141. 

proph 5 daxis of, 141, 142. 

pulmonary type of, 1 38. 

quarantine after, 142. 

rash in, 136, 137, 138 

relapse in, 139. 

seasonal incidence of, 135. 

second attacks of, 139. | 

serum j^rophylaxis of, 1^1, 142. 

symptoms of, 136-138. 

toxic tyi)o of, 138. 

transmission of, 130, 141. 

treatment of, 141-143. 

varieties of, 138. 

Meat poisoning, 94. 395. 

tinned, as source of bacterial poisoning, 
395. 

Mechanical irritants, dermatitis fitom, 
1418-1420. 

Meckel’s diverticulum as cause of acute 
intestinal obstruction, 671. 

Median nerve, Josious of, 1761-1763. 
paralysis, 1761-1763 

Mediastinal abscess, 1274-1276. 

causes of bronchial stenosis, 1147. 
tracheal obstruction, 1129. 
glands, enlarged, 1277-1279. 

a'tiology and patbolog}^ of, 1277, 
1278."“ 

diagnosis of, 1278, 
in Hodgkin’s disease, 842, 843. 
symptoms of, 1278. 
treatment of, 1279, 
in pneumokoniosis, 1277. 
tubercular, 760, 1278, 1279. 
new-growths, 1279-1282. 
syndrome, the, 1275, 1276. 

Mediastinitis, 1273-1276. 
acute simple, 1274. 

suppurative, 1274-1270. 
chronic, 1276. 
indurative, 1276. 
Mediastino-perlcarditis, 961. 

Mediastinum, carcinoma of the, 1279, 1280 
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Mediastinum, cysts of the, 1282. 
diseases of the, 1273-1282. 
emphysema of the, 1276-1277. 
gangrene of, 1276. 
hydatid cysts of, 1282. 
mahgnant tumours of the, 1279, 1280. 
sarcoma of the, 1279. 
secondary malignant growths of, 1279- 
1280. 

simple tumours of the, 1279. 
Mediterranean fever, 128 ; and see Undulant 
fever. 

Medulla, lesions ol, in poliomyelitis, 1670. 
Medulloblastoma, 1535 
Megacolon, 663 ; ai^d see UTidei Achalasia, 
anal. 

in adults, 660. 
in childi'en, rarity of, 663. 
mechanism of produetjon of, 603, 664. 
Megalerythema epidemicum, 285. 
Megaloblasts, 772. 

Megalocephaly, 1379. 

Megalocytes, 771, 772. 

Megalocytosis in pernicious anaemia, 781. 
Mehnarlo*s contra-toxin for tuberculosis, 
1212. 

Meibomian cyst, suppurating, vaccine treat- 
ment of, 18. 

Meinicke reaction in syphihs, 196. 

Melmna in cancer of the stomach, 601 . 
in cirrhosis ol liver, 703, 704. 
in duodenal ulcer, 590. 
in gastric ulcer, 589. 
in kala-azar, 253. 
in plague, 126, 127. 
in portal thrombosis, 721. 
in typhoid, 84. 
in yellow fever, 179. 
neonatorum, 68S, S13. 

Melancholia, 1856 ; and see DepreSBion. 
involutional, 1853. 

Melania libertina in relation to hotero- 
phyidiasis, 308. 

in relation to paragonimiasis, 306. 
Melanin in haamochromatosis, 708. 
Mblanodermia, 1489. 

Melanuria, 1293. 1295. 

Melanuric fever, 246 ,• and see Blackwater 
fever. 

MeUoidosls, 124, 125. 

Meltzer-Lyon test for cholecystitis, 726. 
for gall-stones, 731. 

Membrane, false, due to streptococci or 
pneumococoi, 98. 
in acute tonsillitis, 534. 
in diphtheria, 98, 99, 100, 104, 105, 534. 
in muco-membranouB cohe, characters 
of, 642. 

in Vincent’s angina, 104, 637. 
of thrush, 628. 

on throp^t in scarlet fever, 66, 69- 
Memory, 1803. 

defect of, in myxoadema, 493- 


M6nibre*s disease, 1517, 1618. 

in myeloid leukaemia, 804. 

Meningeal haemorrhage, 1589. 
syphilis, 1631. 

tumours in relation to compression of 
cord, 1716. 

Meningioma and auditory nerve turaouiB, 
1536. 

Meningtsm, 45, 1567. 
malaria, 243. 

Meningitic syndrome, the, 1599. 

Meningitis, 1556 1667. 
and toxaemia, 47. 
basal, syphilitic, 1032 
benign aseptic, 1566. 
blastomycotic, 191. 
earcinomatosa, 1537. 
classification of, 1558. 
cysticcrcus, 1537. 

epidemic cerebro-spinal, 36 ; and sec 

Cerebro -spinal fever. 

gonococcal, 1563. 
ill erysipelas, 20, 21. 
in scarlet fever, 7 1 . 
influenzal, 47, 48, 171, 1563. 
leptoapiral, 233. 

Pfeiiler bacillus, 47, 48. 
plague, 127. 

pneumococcal, 47, 1562, 15u3 
cerebro-spinal fluid in, 1562. 
in lobar jaioumoma, 1231. 
post-basic, ol infants, 41, 42. 
purulent, fiom Rcrew-worm, 327. 
pyogenic, 1563-1564. 
rheumatic, 1 567. 

septic, from sinus thrombosis, 1061. 
serosa circumscripta, 1710. 
serous, 1567. 
streptococcus, 47. 

suppurative, from bone disease, 1563 
syphilitic, 1032, 1565-1567. 
adult, 1560. 

basal, symptoms of, 1631. 
cerebro-spinal fluid in, 1565. 
infantile, 1566. 
vertical, symptoms of, 1632. 
tuberculous, 48, 1200, 1569-1562 ; and 
see Tuberculous moniugitis. 
typhoid, 48, 83, J567. 

Meningococcal arthritis, 1357. 

septicaemia, chronic, 1357, 1358. 
Meningococci, Gordon’s grouping of, 37. 

in cerebro-spinal fluid, 37, 42, 44. 
Meningococcus, 37. 

“ carriers,’' I, 37. 
in blood, 40. 

in post-basic meningitis, 42. 
meningitis, cerebro-spinal fluid in, 44, 
45. 

septiceomia, 12. 

serum reactions of the, 37. 

types of the, 37. 

Menlngo-enoephalitls, 1565. 
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Meningo-encephalitis, in mumps, 105. 
Menlngo-myelitis, symptoms of, 1635. 
mental symptoms of, 1831. 
syphilitic, 1634, 1635. 

Meningo-typhoid variety of typhoid fever. 
83. 

Menopausal arthritis, 1300, 1369. 
Menopause, changes in body fat at, 437. 
in relation to idioiiatbic liypoclironuc 
anaemia, 775. 

in relation to mental disorders, 1845. 
Menorrhagia, gonadotrophins in, 516. 
in hypochromic anaemia, 777. 
in purpura, 814. 
progesterone in, 516. 
testosterone in, 515. 

Menstrual disturbances in melancholia, 
1858. 

in rheumatoid arthritis, 1351. 
Menstruation in relation to mental disease, 
1845, 1852. 

vicarious, 679, 1088, 1170. 

Mental age, 1848, 1850. 
and bodily illness, relationship between, 
1805. 

changes in ura3mia, 1325. 
condition in cretinism, 495. 
in Frohl^ch’s syndrome, 480. 
in hydrocephalus in children, 1649. 
defectives, educational and social care 
of, 1851. 

personality of, 1848. 
deficiency, 1846-1851. 
aetiology of, 1847. 

bodily anomalies associated with, 1847, 
1848. 

classification of, 1846, 1847. 
diagnosis of, 1850. 
environmental causes of, 1847. 
mental sym]>tom8 of, 1848, 1849. 
tests in, 1848, 1850. 

depression, in adiposis dolorosa, 478, 
1845. 

depression and apathy in sea-sickness, 
342. 

disorders, 1804-1891. 

associated with acromegaly, 1845. 
with Addison’s disease, 1845. 
with alcoholism, 1836-1840. 
with alimentary disorders, 1846. 
with arterial disease and hyper- 
tension, 1829, 1830. 
with barbiturate poisoning, 1842. 
with bromiie intoxication, 1841. 
with carbon monoxide poisoning, 
1842. 

with castration, 1846. 
with cerebral abscess, 1835. 
with cerebro-spmal fever, 39. 
with child-bearing, 1845, 1863. 
with chorea, 1700, 1834. 
with chronic al< ohoJism, 359, 1836- 
1840. 


Mental disorders associated with chronic 
mercurial poisoning, 376. 
with climacteric, 1846, 1853. 
with cocainism, 1841. 
with congenital heart disease, 971. 
with Cushing’s syndrome, 1845. 
with degenerative and hereditary 
brain disease, 1826-1829, 
with diabetes, 1843. I 

with diplegia, 1621, 1022, 1624. 
with diseases of endocriim glands, 
1844. A 

witli disseminated sclerosis, 1667, 
1834. A 

with drug addiction, 1836-1842. 
with endocrine disorders, 184^ 1845. 
with epilepsy, 1686, 1836. ' 

with exhaustion and inanition, 1843. 
with exophthalmic goitre, 1844. 
with general paralysis, 1618, 1637, 
1638, 1639, 1831-1833. 
with gout, 1843. 

with Graves’s disease, 487, 1844. 
with head injuries, 1835. 
with heart ^seaso, 1846. 
with heart failure, 853, 854, 1846. 
with hysteria, 1882. 
with infantile hemiplegia, 1627. 
with infections and exhaustive dis- 
orders, 1842, 1843. 
with infectious toxaiinias, 1842, 
1843. 

with intoxications, 1836-1842. 
with intracranial tumours, 1541, 
1834, 1835. 
with lactation, 1845. 
with lead poisoning, 1842. 
with lesion of frontal lobes, 1527. 
with lesion of temporal lobes, 1529. 
with lethargic encephalitis, 1679, 
1833. 

with malaria, 243. 
with manganese poisoning, 1842. 
with menopause, 1845. 
with menstruation, 1845. 
with mercurial poisoning, 1842. 
with metabolic disorders, 1843, 1844. 
with myxoedema, 493, 1844. 
with paralysis agitans, 1831. 
with parturition, 1845. 
with pellagra, 466, 1843, 
with pernicious anaiinia, 781, 1843. 
with pituitary diseases, 1844, 1845. 
with pituitary gland changes, 1844. 
with plague, 126, 127, 
with pregnancy, 1845. 
with progressive muscular atrophy, 
1750. 

with puberty, 1845. 
with puerperium, 1845. 
with scarlet fever, 72. 
with Schildor’s disease, 1 834. 
with sea-sicknesB, 342. 
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Mental disorders associated with senility, 
1826-1829. 

with sexual epochs, 1845. 
with yimmond’s disease, 1845. 
with syphilis, 1632. 
with small-pox, 147. 
with subacute combined degenera- 
tion, 1740. 

with Sydenham’s chorea, 1834. 
w'lth tetany, 1844. 
with trauma, 1835. 
with tuberculosis, 1843. 
wdth tuberculous meningitis, 1560. 
with tumours, 1834, 1835. 
with typhoid, 86. 
with typhus, 276, 279. 
with uraemia, 1 846. 
with vascular lesions, 1829. 
witli visceral disease, 1846. 
bodily disease in relation to, 1805. 
causal therapy in, 1814, 1815. 
cerebral arterial disease and hyper- 
tension causing, 1829, 1830. 
classification of, 1820-1822. 
convulsion therapy in, 1819. 
course and prognosis of, 1812, 1813. 
drugs in treatment of, J818, 1819. 
duo to infectious toxaemias, 1842, 
1843. 

effect of war upon incidence of, 1812, 
1814. 

endocrine factors in, 1807, 1808. 
extrinsic causes of, 1808-1812. 
heredity and constitution in, 1806, 

1807. 

insulin in treatment of, 1819. 
intrinsic causes of, 1805-1808. 
mental experiences m relation to, 
1809-1812. 

organic, general description of types 
of, 1822-1826. 

physical expeiionces in relation to, 

1808, 1809. 

treatment of, 1818-1820. 
place of di*ugs in treatment of, 1818. 
prophylactic treatment of, 1813, 1814. 
psychological treatment of, 1816—1818. 
sexual instinct in relation to, 1811. 
social and occupational treatment of, 
1816-1816. 

treatment of, 1813-1820. 
effects of rapid aviation ascents, 339, 340. 
experiences in relation to mental dis- 
orders, 1809-1812. 

hygiene, 1813, 1814. r 

impairment in congenital syphilis oi 
nervous system, 1653. 
outlook in melancholia, 1866-1858. 
states, bodily correlates of, 1805. 

in relation to blood -pressure, 1 065. 
stress as causal factor in schizophrenia, 
1865. 

tests, 1848, 1850. 


Mepacrine hydrochloride in flagellate diar- 
rhoea, 267. 
in malaria, 245, 246. 

Mepharside in syplnlis, 209. 

Meralgia paraesthetica, 1765. 

Mercurial diuretics m a.soitcs, 766. 
in heart disease, 869, 870. 
inunction for ccrebro-spmal syphilis, 
1636. 

for syphilis, 215. 
poisoning, 374-378. 
chronic, 375-377. 
a3tiology of, 376, 376. 
mental disorders in, 1842. 
symptoms of, 376. 
trades liable to, 375. 
treatment of, 370, 377. 
prophylaxis of, 370, 377. 
ulceration of colon in, 375, 376. 
preparations for treatment of syjjhiJis, 
215. 

methods of administration of, 215. 
in syphilis, oral use, 215. 
stomatitis, 216, 376, 377, 527. 

treatment of syphilis, toxic symptoms 
after, 216. 

of syphilitic infants, 224. 

Mercuric chloride, lethal dose of, 375. 
Mercury compounds, organic, poisoning by, 
377, 378. 

eruptions, 376, 1448. 
in syphilitic vascular disease, 980, 1033. 
intramuscular injection of, in syphilis, 
215. 

intravenous injection of, 215. 
preparations, insoluble, in syphilis, 216. 

in ascites, 766. 
toxic effects of, 216. 

vapour lamp, use of, in the treatment of 
rickets, 458. 

Merozoites of malaria parasite, 239. 
Mersalyl (saljrrgan) in heart disease, 870. 
Mesaortitis in relation to aneurysm, 1042. 

syphilitic, 195, 976, 1031, 1042, 1060. 
Mesarteritis, 1031. 

Mescalin intoxication, 1865. 

Mesenteric cysts, 744. 

glands, allections of, in kala-azar, 252. 
affections of, in tuberculous iieritonitis, 
759, 761, 762. 
in glandular fever, 286. 
calcified, in tuberculous peritomtis, 
762. 

lymph glands, lesions of, in typhoid, 80, 
85. 

in undulant fever, 128, 
thrombosis simulating mtestinal ob- 
struction, 675. 
tuberculosis of, 840. 
veins, thrombosis of, 721. 

Meso-cardia, 967, 974. 

Metabolic disorders in relation to mental 
health, 1843, 1844. 
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Metabolism and. siorafre, Biileen in relation 
to, 825. 

basal, 403-405, 437. 
in relation to obesity, 437, 438. 
methods of estimating, 403. 
thyroid in relation to, 405, 437, 439, 
488. 

diseases of, 403-440. 
effects of hyperthyroidism on, 437. 
in Addison’s disease, 605, 506. 
in relation to epilepsy, 1(377. 
low basal, in cretins, 496. 
lowered, in Simmond’s disease, 478. 
perverted, in relation to iira*mia, 1323, 
1324. 

sex glands in relation to, 438, 

skin eruptions due to errors of, 1468. 

spleen in relation to, 825. 

Metallic tinkling, 1084. 

in pneumothorax, 1260. 
Metarsenoblllon in syphilis, 208. 

Metastatic abscesses in pyiemia, 1 1 . 
brain abscesses, 13, 1653, 1554. 
growths in pleura, 1270, 1271. 

Metazoa, diseases due to, 305-332. 
Metchnikoff and Bordet’s oxxieninent on 
cholera -vibrios, 5. 

Meteorism in acute peritonitis, 765. 
in lobar pneumonia, 1231. 
in typhoid, 84, 87, 93. 

Methsemoglobin in urine, 247, 1292. 
Methsemogiobinaemia, 794 
and sulphsemoglobinssinia, 794-796. 
during sul))hoaamide therapy, 1(3. 
familial idiopathic, 795. 

Methyl chloride, poiMonmg b}^ 388, 
mercury compounds, iioisoning iiy, 377, 
378. 

violet in clonoicliiasis, 307. 
Methylene-blue, effect of, on urine, 1295. 
for estimating kidney efficiency, 1287. 
in ciliate dysentery, 266. 

Ill methtemoglobinccmia and ,suIj)hienio- 
g]obziia?mia, 16, 795. 

Meulengracht diet, 58 1. 

Microcephalic type of idiocy, 1622. 
Micrococcus castcllanii, 1-141. 

cntarrhalis, in bronchitis, 1130, 1133, 
1138. 

in acute tracheitis, 1119. 
in broncho-pneumonia, 1237. 
in relation to influcinz.a, 168. 
melitensis, 89. 

tetragenus in acute bronchitis, 1130. 
Microcytes, 771. 

Microfllaria malaya, 316. 
streptocerca, 1494. 

Microgyria as cause of mental defect, 18 17. 
Micromelia fcetalis, 1386. 

Micropsia, 1837. 

Microsporon audouini, 1433. 
furfur, 1440, 1490. 
minutlssimum, 1440. 


Microtust montebelli, 230, 271. 

Micturition, frequency of, in aiioxamiia., 
340. 


in chrome nephritis, 1318. 

m coliform infections, 25. 

in diverticulitis, CGI. 

in heat hyperpyrexia, 349. 

in p 3 '^elitis, 1331. 

in trench fever, 283. I 

iri tiibcreuloHis of kidney, 1337. 

Midge bites, 326. 

Migraine, 1694-1697. 
vomiting in, 570, 1096. 

Mikulicz’s disease, 806, 845. 

Miliaria, rheumatic, 290. \ 

rubra, 1400, 1414. \ 

Miliary tubercles in peritoneum, 760. ' 
tuberculosis, acute, 35, 36, 1191. 
clironic, 1191. 


Milium, 1485. 

Milk as cause of bacterial food poisoning, 
393, 396. 

as transmittang agent in scarlet fever, 
64, 393. 

as vehicle of typhoid infection, 79, 393 
condensed or sterilised as cause of in- 
fantile scurvy, 454. 

roTitra-indicated in bacillary d^'sentcry, 

llcS. 


harmful in bactcnal food poisoning, 401 . 
in coli mfections, 27. 
ill epidemic diarrhoea of children, C31. 
Ill piophylaxis ol load poisoning, 3(57. 
in relation to di}>hthoria infection, 96, 393. 
in relation to tubercular infection, 30, 34. 
spots in pericardium, 958. 
treatment of sprue, 640. 
value of, in rickets, 458. 
vitamin content of, 442, 444, 446, 448, 
449. 

value of, 441, 440, 450, 454. 

Milroy’s disease, 1080. 

Mimesis, 1613. 

Mirbane, oil of (mono-uitro-benzem*), 384. 
Mite typhus, 270-272. 

Mites as transmitters of disease, 270, 271, 
326.- 

in relation to tsiitsiigamushi diso.iBe, 271 , 
272. 


Mitral disease, prognosis of, 860. 

symptoms of cardiac failure in, 937, 
939. 


iDcompetence, 926, 929, 938-940. 
stenosis, 928, 935-938. 
letiology of, 935, 936. 
diagnosis of, 937, 938. 
dilatation of left auricle in, 928. 
electro- cardiogram of, 1007. 
hscmoxitysis in, 936, 1174. 
hypertrophy of left auricle in, 928. 

of right ventricle in, 928. 
in relation to pulmonary tubeiculosis, 
1189, 1206. 
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Mitral stenosis, murmiiTs in , 9‘37. 
pathology of, 936. 
prognosis of, 860, 938. 
pulse in, 936. 
relative, 938. 

surgical treatmont of, 945. 
symptoms of, 936, 937. 
thrill in. 9.37. 
thrombosis in, 1059. 
systolic murmur, sigmTicance of, 937. ' 
valve, button-hole, 936. 

chiefly ailectod in endocarditis, 9 1 4. 
congenital lesions of, 970. 
funnel-shaped, 936, 

Moles, 1488. 

M011ga<ar(l’s sanocrysln treatment of pul- 
monaiy tuberculosis, 1211. 
Mollitles ossium, 1381-1384; and see 
Oatoo-malacia. 

Molluscum contagiosum, 1483. 
flbrosum, I486. 

Moloney toxoid test for diphtheria suscepti- 
bility, 106. 

Monckeberg’s medial sclerosis, 1037. 
Mongol typo of idiocy, 1849. 

Mongoloid typo of idiocy, 1 849, 1850. 
Monilia aflecLing lungs, 1218. 
skin, 1139. 
psilosls, 638. 

Monkeys m relation to yellow fever, 177. 
Monocytes, 796, 798, 825. 

Monocytic angina, 285. 

Monocytosis, 798. 

Mono-nitrobenzene poisoning, 381. 
Mononucleosis, acute, 798. 
infectious, 285. 
in glandular fever, 286, 287. 

Monoplegia in cerebro-spinal fever, 43. 

in migraine, 1696. 

Mood, in anxiety states, 1858. 
in mental deprossion, 18.56. 
lability of, in mania, 1855. 

Moogrol in leprosy, 124. 

Moon’s teeth, 206. 

Moore’s method of treatment of aneurysm, 
1050. 

Moral defectiveness, 1846, 1847, 1849. 

eilects of morphinism, 1840. 

MorbilU, 135 ; and see Measles. 

Morbus caducens, 1680. 
coeruleus, 970. 

coxae senilis (of hip), 1358 ; and see. Osteo- 
arthritis. 

maculosus haemorrhagicus of Werlhof, 
813. 

Morning vomiting of alcoholics, 369, 672. 
weakness in familial poriodii*, paralysis, 
1798. 

Morphine, use and abuse of, in peritonitis, 
758. 

in cancer of liver, 720. 
m heart affections, 873. 

Morphinism, 1S40, 1841. 


Morphinism, prognosis of, 1840. 
symptoms of, 1840. 
treatment of, 1841. 

Morphcea, 1475. 

Mor van’s disease, 1401, 1731. 

anassthesia in, 1401, 1731. 

Mosquito bites, 325, 326, 1061 . 
worm, the, 327. 

Mosquitoes as conveyers of mosquito wornt. 
327. 

in relation to dengue, 181. 
in relation to filariasis, 316, 317, 
in relation to malarial infection, 238, 
239. 

in relation to yellow fever, 176, 180. 
measure.? for control and cles true! Jon of, 
244. 

of malaria, the, 239, 240. 

Mossy foot, 304. 

Mother of pearl tumours, 3 537. 

Motor area, lesions of, localising signs of, 
1528. 

neurone disease, 1743 ; see Progressive 
muscular atrophy, 1743-1753. 
symptoms m hysLeraa, 1881. 

in lethargic encephalitis, 1580, 1581. 
Mottling, sub-cuticular, in typhus, 277. 
Mountain sickness, 339. 

Mouth affections in syphilis, 199, 200, 203. 
diseases of the, 521-528. 
examination of, 521. 
in scurvy, 451. 

lesions in agranulocytosis, 800. 

in pellagra, 464, 4G5. 
tertiary Bji^plulitic lesions of, 203. 
the stomach’s first line of defence, 560. 
Mouth-breathing in adenoids, 1097. 
in relation to broncliitis, 1130. 
to tracheitis, 1119. 

Movements in schizophrenia, 1871. 
involuntary, in chorea, 1609, 1702. 
in Friedreich’s ataxy, 1666. 
in lethargic encophaliLis, 1678, 1580, 
1581. 

post-hemi plegic, 1 530 . 
perverse, in cerebral diplegia, 1623. 
Mucin, test for, 1289. 

Mucluoid infiltration of skin in myxevdeum, 
492. 

Mucocele, 1095. 

Muco-membranous colic, 642 ; and see 
Colic, miico-monibranons. 

Mucor mucedo infecting lungs, 1218. 
Mucous patches, 199, 200. 

in congenital syphilis, 205. 
of larynx, 1105. 
of ijharynx, 642. 
plaques, 542. 

surfaces, affections of, in agranuloc 3 dosis, 
800. 

Mucus in colitis, 649, 650. 
in gastric secretion, role of, 559, 662. 
in stools, diagnostic importance of, 614. 
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Mucus ill stools in muco-mombranous colic, 
642. 

in unno in colifoiin infections, 26. 

Mugil ceplialus in relation to hetero- 
phydiasis, 308, 

Mttller reaction for syphilis, 196. 

Multiple idiopathic sarcoma of Kaposi, 1-187. 
Mumps, 163-167. 

pancreatitis in, 165, 738, 739 
Mursena bite, 332. 

Murexide test for uric acid, 434. 

Murmur, displacement, in pleurisy with 
elFusion, 1251. 

Murmurs, cardiac, characters of, in relation 
to diagnosis, 916. 
cardio-pulmonary, 931, 939. 
diastolic, 934, 937, 941, 942. 
hmmic, 041. 

in acute endocarditis, 915, 916. 
in acute myocarditis, 940. 
in adhesive pericarditis, 962. 
in aortic aneurysm, 1044, 1048. 
in aortic incompetence, 934. 
in aortic stenosis, 931. 
in arterio-venous aneurysm, 1053, 
of orbit, 1054. 

in congenital heart disease, 971, 972, 
973, 974. 

ill hyperthyroidism, 997. 

Ill mitral stenosis, 937, 938. 
in patent ductus arteriosus, 973. 
in pulmonary incompetence, 941, 942. 
in relation to prognosis in heart disease, 
860. 

in tricuspid incompetence, 944. 
in tricuspid stenosis. 942. 
pro-systolic, 937, 938. 

disappearance of, in auricular fibrilla- 
tion, 898, 899. 
significance of, 916. 
systolic, 939, 940, 941, 944, 950. 
Muscarine poisoning, 391. 

Muscle, Zenker’s degeneration of, 1373. 

Ill typhoid, 80, 1373. 

Muscles atk'ctcd by lead jiaLsy, 365. 
affections of, in typhoid, 80, 86, J373. 
inflammation of, in trichiniosia, 1373. 
rupture of, in typhoid, 86. 
stiffness and tenderness of, in trichiniasis, 
319. 

treatment of affected, in poliomyelitis, 
1575, 1576. 

voluntary, inflammation of, 1373, 1374. 
Muscular atrophy ’in acute poliomyelitis, 
1572. 

in cerebro-spinal fever, 43. 
in cervical ribs, 1775. 
in cirrhosis of liver, 705. 
in dystrophia myotonica, 1792, 1793. 
in load neuritis, 1789, 1790. 
in leprosy, 122. 

in peroneal muscular atrophy, 1763, 
1764. 


Muscular atrophy in progressive muscular 
atrophy, 1743, 1745, 1746, 1747. 
in syringoinyolia, 1729-1730. 
of children, progressive spinal, 1766- 
1758. 

peroneal, 1753. 

changes in the myopathies, 1798. 
contraction sounds simulating pleura] 
friction, 1246. I 

dystrophy, 1800-1802. I 

typos of, 1800, 1801. I 

hypertonicity in spastic paraplugm, 1717, 
1718. \ 

hypotonus in interstitial neuritis, luGO. 

in tabes, 1644. \ 

rheumatism, 1367. \ 

rigidity, in cerebral diplegia, 1622. \ 
m m3^otonia congenita, 1790. 
in paralysis agitans, 1670, 1671. 
spasm in electrical injuries, 345, 
spasms in strychnine poisoning, 55. 
m tetanus, 55. 

weakness at high altitudes, 340. 
in amyotonia congenita, 1802. 
in beriberi, 400. 
in chorea, 1699, 1700. 
in disseminated sclei/isiB, 1055. 
in lathyrism, 392. 
in myasthenia gravis, 1794-1796. 
in paralysis agitans, 1670, 1671. 
in pseud o-hyporiropbio paralysis, 1799, 
1800. 

in rickets, 457. 

in visceroptosis, 746, 748, 749. 
Miisculo-cutaneous nerve, lesions of, 1764. 
Musculo-spiral nerve, anatomy and physi- 
ology of, 1760. 
lesions of, 1760, 1761. 

Mushroom poisoning, as cause of hepatic 
necrosis, 096. 

Mussels as cause of bacterial food-poison- 
ing, 395. 

as source of infection in typhoid, 79. 
Mustard gas as cause of dermatitis, 1409. 
in relation to bronchitis, 1135. 
tracheitis caused by, 1 120. 

Muthanol, 218, 

Mutism, hysterical, 1881. 

treatment of, 1885. 

Myalgia, 1368, 1369. 
epidemic, 297, 208, 1369. 
in trichiniasis, 319. 
varieties of, 1368, 1369. 

Myasthenia gravis, 1 794-1 7i)7. 
pharyngeal paralysis in, 1519 
in Addison’s disease, 605. 

Mycetoma, 189, 190. 

Mycobacterium leprae, 121. 

Myooses, the, 185-193. 
the pulmonary, 1216-1218. 

Mycosis fungoides, 1481. 

Mydaleine, a ptomaine body, 394. 

Myelitis, acute syphilitic, 1634. 
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Myelitis, diffuse, with optic Deuritis, 1661. 
funicular, J737. 
in measles, 139. 

Myeloblasts, 783, 802. 

Myelocytes, 797, 802. 
in antenna pseudo -Iciikaemica infantum, 
792. 

in diphtheria, prognostic significance of, 

102 . 

in leueo- erythroblastic ainemia, 783. 
in the blood, 792. 
in wliooping-c’ougb, 111. 

Myeloma, multiple, 784, 1390. 

Myebmalacia, 1735, 1736. 

cordis, 1059. 

Myelomatosis, 1390. 

Myelosclerosis, 784. 

Myelosis, chronic leukaemic, 803. 

Myiasis, 326-328. 
dermal, 326. 
intestinal, 378. 
linearis, 1498. 
treatment of, 327, 328. 

Myocardial damage, heait-block as an 
indication of, 909. 

degeneration, atheroma in relation to, 
1039. 

auricular fibrillation due to. 896, 899. 
hypertension in relation to, 994. 
in relation to angina pectorjs, 981. 
Myocarditis, 945-951. 
acute simple, 945-948. 
c'lronic, 949 -!'51. 
diphflierial, 9 15, 946. 
rheumatic, 290, 94G. 
suppurative, 945. 
toxic, 13. 

in influenza, 170, 171. 

tuberculous, 945. 

Myocardium, abscesses in, 945. 
affections of. in typhoid, 80. 
affections of the, importance of, 946. 
chronic disease of, 949-957. 
degeneration of, in coronary disease, 948. 

in small-pox, 152. 
diseases of the, 945-957. 
effect of diphtheria on, 98, 102. 
fatty degeneration of the, 951, 952. 
in pernicious aujemia, 780. 
Infiltration of, 952, 953. 
fibrosis of, 949-951, 976, 1039. 
importance of condition of. in prognosis, 
860. 

in aortic incompetence, 935. 

in relation to heart failure, 852, 859, 860. 

syphilis of, 949. 976. 

Myoclonus, 1704-1705. 
epileptic, 1679. 1687, 1705. 

Unverricht’s, 1687. 

Myoidema, 1200. 

Myokimia, 1760. 

Myoma of skin, 1487. 

Myomalacia cordis, 991, 1039. 


Myopathic atrophy, 1798. 
types of, 1798. 
face, 1793. 

Myopathies, the, 1798-1802. 

Myosalvarsan in syphilis, 208. 

Myosis, diagnostic significance of, 1607. 

pontine, 1532. 

Myositis, 1373, 1374. 
dermato-, 1373. 

fibrous, in alcoholic uouritis, 1780. 
non-suppurativp, 1373. 
ossificans progressiva, 1373, 1374. 
suYipurative, 1373. 

Myotonia, atrophica, 1791 ; and see Dystro- 
phia myotonica. 
congenita, 1790, 1791. 

Myotonic relation of Erb, 1791. 

Mysophobia, 1710. 

Myxffidema, 492-495. 

mental disorders in, 1844. 

Myxoma of larynx, 1109. 

Naevi, 1^87-1489. 

in hereditary hu'inorrhagic telangiectasia, 
819. 

Naevo-carcinoma, 1489. 

Napna, 257. 

Nails, affections of, in congenital syphilis, 
205. 

affections of, in hypertrophic pulmonary 
arthropathy, 1376. 

brittle, in pityriasis rubra pilaris, 1472. 

eczema of, 1415. 

favus of the, 1 439. 

fluted, in paralysis agitans, 1671. 

in idiopathic hypochromic amernia, 776. 

in chrome arsenical jioisoiiing, 372, 

in median nerve injury, 1763. 

in Paterson’s .syntlromo, 547. 

in .spiue, 639. 

in syphilis, 206. 

lesions of, duo to arsenic, 1447. 

psoriasis of, 1470. 

ridging of, in hypoparathyroidism, 601. 
in scarlet fever, 68. 
m typhoid, 82. 
ringworm of the, 1438. 

Nanukayami disease, 229. 

Napier’s aldehyde test in kala-azar, 253. 
Narcolepsy, 1093. 

after encephalitis lethargica, 1694. 
Narcosis in carbon monoxide poisoning. 
380. 

Nares, plugging the, 1088, 1089. 

Nasal causes of asthma, 1148, 1152. 
diphtheria, 99, 100, 105. 
douching, 1085, 1086. 
feeding, in affective disorders, 1862. 
obstruction from adenoids, 1085, 1096. 
polypus, 1089 ; and see Polypus, 
septum, angio'fibroma of the, 1088, 
1095. 

bleeding polypus of, 1088, 1096. 



1980 


INDEX 


Nasal septum, oroaions of, 1088. 
gumma of, 1093. 
sypJiilitic perforation of, 1093. 

Nascent iodine treatment of nasal tuborcu- 
Josia, 1094. 

of pulmonary tuberculosis, 1210. 

Naso-pharynx, as habitat of menineococcuB, 
37. 

as portal of eniranco of virus of acute 
anterior poliomyelitis, 1508, 1569. 
diseases of the, 1096-1099. 
in relation to scarlet fever infection, 64. 
tumours of, 1098. 

Nauheim treatment of cardiac disease, 
865. 

Naunyn’s sign in cholecystitis, 725. 

Nausea, 674. 
hysterical, 574. 
in chronic appendicitis, 681. 
in chronic cholecystitis, 725. 
m coronary occlusion, 992. 
in gastritis, 574, 582, 584, 585. 
in pregnancy, 574. 
in uraemia, 674, 1325. 

Necator aniericanus as Imman parasite, 320, 
321. 

Neck, actinomycosis aiFcctiiig, 1 86. 
rigidity of, in oorebro-spinal fever, .38, 
39, 41, 48. 

Necrosis of bone in lepiosy, 122. 
of finger tips in Jlaynaud’s discaHo, 1076. 
of la^ngeal cartilage, 1101. 
in syphilis, 1 105. 
in typhus, 278. 
of larynx in moaslcs, 138. 
ill smali-pox, 152. 

Negativism in schizophrenia, 1668, 1871. 

Negri bodies, 8, 9. 

in rabies, 9, 1585. 

Negroes, immunity of, to yellow fever, 3. 
ranty of chorea among, 1698. 
sickle-celled ancemia in, 787. 
tuberculosis among, 31. 

Neill-Mooser reaction m flea typhus, 269. 

Nelson bed for postural drainage, 1141, 
1157, 1181. 

Nelson’s method of pyrothcrapy in syphdis, 
224. 

Nematodes, diseases due to, 315-324. 
Neo-arsphenamine, 208. 
in relapsing fever, 237. 
in yaws, 227. 

method of administration of, 208-210. 

Neocardyl, 217. % 

Neokbamvan, 208. 

Neo-olesal, 217. 

Heosalvaisan, 208. 
in syphilis of nervous system, 1630. 
in yaws, 227. 

Neo-silver arspbenamine, 208. 

Neostam in kaia-azar, 254. 

Neostibosan in kala-azar, 264. 
in oriental sore, 256. 


Nephrectomy in renal tuberculosis, 1337. 
in unilateral hydronephrosis, 1342. 
in unilateral pyonephrosis, 1343. 
Nephritis, acute, 1303-1309. 

in methylchloride poisoning, 388. 
ascaris, 323. 

chronic, defective adjustment to water 
supply in, 1314. 
interstitial, 1317-1319. 

(primary type), 1316, 1310. I 
(secondary type), 1309-1315. 1 

as causal factor in atheroma, 1038. 
parenchymatous, 1309, 1310. \ 
pathology of, 1310, 1311. \ 
classification of, 1299. \ 

familial haemorrhagic, 1316. \ 

from use of mercury, 21 0. \ 

glomerular, in septic endocarditis, 921. 
gouty, 432. 

hsmorrhagic, in glandular fever, 287. 
high blood pressure in, 1036, 1318, 1319 
in chicken-pox, 162. 
in erysipelas, 20, 21. 
in lead poisoning, 364. 
in malaria, 243. 
in mercurial poisoning, 375. 
in mumps, 165. , 

in rat-bito fever, 238. 
in spirocluetoHis ictero-hsemorrhagicu, 
232 

in tyjihoid, 80, 86. 
in typhus, 279. 
nausea in, 674. 
pericarditis in, 957. 
pruritus in, 1402. 
renal elements involved in, 1305, 
scarlatina!, 65, 69, 71, 72, 77, 78, 1304. 
shin diseases in relation to, 1304. 
Nephrolithiasis, 1338. 

Nephropexy, 1349. 

Nephroptosis, 1346. 

Nephrosis, 1301-1303. 

Nephro-sclerosis, benign, 1310 
malignant, 1067, 1317. 

Nephro-t,yphojd variety of typhoid fever, 83 
Nerve, auditory, 1514. 
cervical sympathetic, paralysis of, 1608 
cochlear, 1614. 

eleventh, aliections of the, 1619, 1520. 
anatomy and physiology of, 1519, 
1520. 

facial, 1510-1514. 
fifth, 1509, 1510. 

symptoms of lesions of, 1609, 1610. 
trophic changes duo to lesions of, 1609. 
fourth, paralysis of, symptoms of, 1604. 
glosso-pharyngeal, 1518. 
hypoglossal, a^cctions of the, 1621. 
ninth, 1518. 

ninth, tenth, and eleventh, combined 

lesions ol, 1520. 

olfactory, and tract, anatomy and 
• physiology of, 1601. 
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Nerve, optic, anatomy and physioloirv of. 
1601, 

recurrent laryngeal, in relation to 
paralyeia, 1113, 1116. 
roots and nerve trunks, local legions of, 
1758-1767. 
treatment of, 1767. 
seventh, 1510-1514. 

sixth, anatomy and physiology of. 160.5. 
spinal accessory, alfectious of the, 1510. 
tenth, anatomy and physiology of, 1518 ; 
and see Vagus. 

third, anatomy and physiology of, 1504. 

paralysis of, symptoms of, 1504. 
trigeminal, 1609, 1621. 
twelfth, adections of the, 1621. 

anatomy and physiology of, 1521. 
vagus, anatomy and physiology of, 

lesions of, 1618. 
vestibular, of, 1514. 

Nerve-cell lesions, in acute anterior polio- 
myelitis, 1569. 

Nerve-deafness, 1514. 

Nerve-degeneration in beriberi, 460. 

Nerve lesions, local, treatment of, 1767. 

Nerve-roots, alcohol injection of, for 
angina, 9S9. 

Nerves, auditory and vestibular, symptoms 
of lesions of, 1614. 
cranial, alTeotions of the, 1501-1525. 

syphihtio paralysis of, 1563. 
oculo-motor, affections of the, 1504-1508. 
peripheral, lesions of the, 1758-1767. 
pressure on, in aortic aneurysm, 1046. 
recurrent laryngeal, presouro on, by 
aortic aneurysm, 1046. 

Nerve-stretebing, 1773. 

Nerve-suture, 1767. 

Nerve-tissue, selective action of toxins on, 
3. 

Nervous activity, effect of alcohol on, 355. 
complications of chicken-pox, 162. 
of diphtheria, 102, 103. 
of influenza, 171. 
of mumps, 165. 
of scarlet fever, 72. 
of small-pox, 162. 

degenerative changes duo to vitamin A 
deficiency, 443. 

diseases causing vomiting, 570. 
dyspepsia, 577, 678. 
gastric sj/^mptoms in, 677. 
nervous symptoms in, 678. 
lesions in African trypanosomiasis, 258. 
in beriberi, 460. 
in diphthena, 98. 
in electrical injuries, 344, 345. 
in leprosy, 122. 
in pellagra, 464, 465. 
in pink disease, 299. 
ill poliomyelitis, 1569, 1571, 1672. 
in syphilis, 200. 


Nervous symptoms in cancer of the 
(esophagus, 557. 

in cerebro- spinal fever, 38, 39, 41. 
in chronic alcoholism, 368, 359. 
in cirrhosis of liver, 705. 
in diabetes, 417. 
in Graves’s diseaso, 486, 487. 
in hydrocephalus, 1542, 1547-1650. 
in lead poisoning, 365. 
in lethargic ence])halitis, 1679-1581, 
ill meiisles, 137, 141. 
in pernicious auBcmia, 781. 
in pulmonary tuberculosis, 1197. 
in sleeping sickness, 258, 
in snake bite, 330. 

in South American trypanosomiasis, 
261. 

in spirochsDtosia ictcro-hasmorrliagica, 
232. 

in thoracic aneurysm, 1046. 
in toxficmia, 11. 
in typhoid, 86, 90. 
in whooping-cough, 112. 
in yellow fever, 178. 
of liypoparathyroidiKin, 501, 
of manganese poisoning, 378. 
of mercurial poisoning, 376. 
of schistosomiasis, 309. 
system, aflections of, in measles, 137, 
central, effects of gastritis on nutrition 
of, 565, 566. 

congenital syphilis of, 1652. 
diseases of the, 1501-1803. 
stomach function in ridatum to, 559. 
syphilis of the, 200, 1628-1(363. 

mental di.sordors associated with, 
1831-1833. 

virus diseases of, 1567-15SS. 
white matter of, special site of Jesioua 
of caisson disease, 333, 336. 
Neuralgia, epileptiform, 1522. 
glossopharyngeal, 1524. 
intercostal, 1246, 1769. 
post-herpetic, 1584. 
spasmocii.!, 1522. 
trigeininai, 1509, 1521-1524. 

Neuralgic pains in caisson disease, 336. 

in undulaiit fever, 129. 

Neurasthenia, 1823, 1824. 
ajtiology of, 1823, 

alimentary disorders in relation to, 1846. 
and movable kidney, 1348. 
and trench fever, 284. 
bladder, 26. 

course and prognosis of, 1823, 1824 

nature of, 1823. 

oxaluric crises in, 1296. 

symptoms of, 1823. 

syphilitic, 1831. 

treatment of, 1824. 

visceroptosis m relation to, 749. 

Neurine, a ptomaine body, 394. 

Neuritis, alcoholic, 692, 1780. 
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NeuritlSj after heat-hyperpyrexia, 349. 
anterior crural, 1766. 
arsenical, 372^1779. 
associated with arthritis, 1768 
brachial, 1369, 1370, 1769, 1770. 
causing laryngeal paralysis, 1116. 
cervico-occipital, 1770. 
diabetic, 417, 1753. 

diphtheritic, 1781 ; and sen Diphtheritic 
paralysis 
dysenteric, 116. 
in relapsing fever, 236. 
in typhoid, 86. 
in undulant fever, 129. 
influenzal, 171. 
interstitial, 1708-1773. 
lead, 361, 1789, 1790. 
multiple diphtheritic, 1782. 
peripheral, 1778 ; and see l*olyncuritis. 
radicular, 1769. 
retro-bulbar, 1502. 
scarlatinal, 72. 

Neuro-flbroma of skin, 1486. 

fCeuro-flbromata in lateral recess, 1 535. 

Neuro-flbromatosis, 1788. 

Neuro-fibrositis, 1768. 

Neurological complications of chronic alco- 
holism, 359. 

Neuroma, plexiform, of akin, I486. 

Nenromyelitis optica, 1661. 

Neuronophagia m acute poliomyelitis, 1569. 
in lethargic encephalitis, 1578. 

Neuropathic cedema, 440. 

Neuropoietin, 559, 565. 

Neuro-recurrences after arspbenamine 
treatment, 214, 219. 

Neuroses, vasomotor, 1072-1080. 

Neurosis, vegetative, 298 ; and see Pink 
disease. 

Neurotoxins, snake, solectivo action of, 
330. 

Neurotropic virus of herpes zoster, 1583. 
of yellow fever, 177, 

Neutropenia, 799. 
malignant, 799. 

Neutrophilia, 796. 

“ Niche ” of chronic gastric ulcer, 589. 

Nicotine acid (vitamin B,), 44S. 
daily cxijretion of, 449. 
in x>ellagra, 448, 463, 466. 

Niemann-Pick’s disease, 835. 

Night-blindness in scurvy, 453. 

tests for vitamin A deficiency, 443. 

Nightshade poisoning^391. 

Night starts in cardiac failure, 873. 

sweats in pulmonary tuberculosis, 1195, 
1207. 

treatment of, 1214, 1215. 
terrors in adenoids, 1097. 

Nihilistic delusions, 1861. 

Nikethamide m heart disease, 868. 

Nipple, Paget’s disease of the, 1476. 

Nipples, eczema of, 1414. 


Nissl bodies, disappearance of, in progrea- 
aive muscular atrophy, 1744. 
Nitrites in anginal attacks, 988, 989. 

in cardiac disease, 874. 

Nitritoid crises after use of arsplien amine, 
211 . 

Nitrogen excretion in urine, 1283. 
retention in acute nephritis, 1308. 
saturation of tissues with, the eaSentiiil 
in caisson disease, 335, 336. [ 
solubility of, in fat, 333, 335. I 
Nitro-prusside test for ketonuria,\ 418, 
1295. 

Nits, 1442. 

Nocardia tenuis, 1441. 

Nodal extra-systole, 888, 889. 
rhythm, auriculo-ventricular, 847, ^04, 
895. 

eloetro-oardiogram of, 1014. 

Nodes, Juxta-articular, 226, 228. 

Nodular circumscribed lipomatosis, 440. 

goitre with hyperthyroidism, 491. 
Nodules, fibro-sid erotic, in spleen, 830. 
fibrous, 1369, 1392. 
in chax>pa, 303. 

in akin in Hodgkin’s disease, 842. 

leprotic, 122. , 

subcutaneous, in tacniasis, 314. 
subcutaneous rheumatic, in children, 
292, 913. 

Noguchi’s work on the cause of yollovv 
fever, 176. 

Noma, 527. 

in measles, 139, 143. 

Nominal deficiency, 1614. 

Nomograph, Boothby and Sandiford’s, 
404, 420. 

** Nona ** and encephalitis leLhargica, 1577. 
Normoblasts, 772. 

Normocytes, 771, 772. 

Nose, affections of, in glanders, 60. 
angio-fibroma of, 1095. 
cysts of, 1095. 
diseases of the, 1084-1095. 
enchondroma of, 1095. 
fibroma of, 1095. 

lesions of, in., congenital syphilis, 205. 
1092, 1093. 

lupus of the, 1093, 1094. 
osteoma of, 1095. 
papilloma of, 1095. 

Hyphilis of the, 205, 1092, 1093. 

Byphihtic deformity of the, 205, 1093 
tuberculosis of, 1094. 
tumours of, 1095. 
ulcerations of, 1002, 1093. 

Notechis scutatus, 331. 

NothnagePs syndrome, 1531. 

Novarsan, 208. 

Novarsenobillon, 208. 

Novasurol in heart disease, 870. 

Novostab, 208. 

Nuclear ophthalmoplegia, 1607, 1531. 
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Nucleic acid, a Htimulant to leucocytosis, 

Nucleus pulposus, herniation of, 1773. 
Numbness in alcoholic noun I ip, 1780. 
in disseminated scicroais, 1656 
in Landry’s paralysis, 1786. 
in llaynaud’s disease, 1076. 
of extremities, in leprosy, 1 22. 

Nummular sputum, 1134, 1108. 

Nursing of “ septic ” patients, 17. 

Nutmeg liver, 460, COl, 1179. 

Nuts, table of, in relation to diabetic diet, 
426. 

Nyctalopia, 453. 

Nystagmus in acute poliomyelitis, 1573. 
in cerobeUai aiioploxy, 1603. 
in cerebellar lesions, 1532. 
in cerebral dij)lcgia, 1623. 
in disseminated sclerosis, 1656. 
ill Friedreich’s ataxy, 1666. 
in hydrocephalus in children, 1549. 
in Meniere’s disease, 1517. 
in Bubat'iite combined degeneration, 
1740. 

in syringomyelia, 1731. 
in trench fever, 283. 

Oat-celled tumour of bronchi, 1112, 1146. 

of lung. 1219. 

Obesity, 437-439. 
intiology of, 437. 

acute necrosis of pancreas in relation to, 
738. 

diet in, 438, 439. 
heredity in, 437. 
in Cushing’s syndrome, 474. 
in relation to divcrticnla of the colon, 
660. 

in relation to prognosis of typhoid, 90. 
influence of pituitary on, 437, 438. 

of thyroid in relation to, 437. 
pathology of, 437, 438. 
pregnancy in relation to, 437. 
racial tendency to, 437. 
sex glands in relation to, 438. 
sex-incidence of, 437. 
situations of fat deiiosit in, 437, 438. 
s 3 '^mptom 8 of, 438. 
treatment of, 438, 439. 

Object-blindness, 1615. 

Obsessional disorders, 1887-1891. 

and schizophrenia contrasted, 1 874. 
ideas or images, 1888. 
impulses, 1888. 
rumination, 1889. 

Obstetrical paralyses, 1613, 1776-1778. 
Obstruction, intestinal, acute, 670-675. 
round-worms causing, 323- 
chronic, 462. 

from emboUsm of mesenterio artery, 
675, 1063. 
in ascariasis, 323. 

in cancer of the colon, 667, 658, 669. 


Obstruction, intestinal, in Crohn’s disease, 
647. 

in anal achalasia, 666. 
peritoneal adhesions in relation to, 
762. 

peritonitis complicating, 765. 

Obturator nerve, lesions of, 1765, 1777. 
Occipital lobe, loculisiug signs of lesions of, 
1529. 

Occult blood, diagnostic significance of, 616. 
in stools, examituition tor, 615, 616. 
in cancer of colon, 658. 
in chronic gastric ulcei, 589. 
in duodenal ulcer, 590. 

Occupation in relation to prognosis of heart 
disease, 859. 

in relation to tuberculosis, 31. 

palsy, 1711. 

Occupational risks of lead poisoning, 361, 
362, 364. 

therapy in affective disorders, 1863. 
treatment of mental disorder, 1815, 1816, 
1803. 

Ochronosis in alkaptonuria, 1294. 

Ill carboluria, 1295. 

Ocular changes in hypertension, 1036, 1066, 
101)7. 

disorientation, rdle of, in sca-sickness, 
341. 

nerve palsies, causes and varieties of, 
1505-1507. 

classifleation of, 1505. 
conjugate, 1505. 
nuclear, 1505, 1507. 
supranuclear, 1505. 
symptoms in aortic aneurysm, 1046. 
in cerebral ayphilis, 1033. 
in chorea, 1701. 

in Friedreich’s ataxy, 1666, 1667. 
in myasthenia gravw, 1795. 
in subacute combined degeneration, 
1740. 

in tuberculous meningitis, 1561. 
Oculogyric crises in lethargic encephalitis, 
1580. 

Oculo-motor nerves, affections of, 1504- 
1508. 

Oddi’s sphincter, achalasia of, 733. 
in relation to biliary orises, 733. 
spasm of, 694. 

Odor phthlsicus, 1194. 

Odour from skin in measles, 137. 
in small-pox, 150. 
from typhus patient, 278. 

CEdema, angio-ncurotic, 1073. 
gelatinous, in snake bite, 330. 
glottidis, 1074, 1101. 
in acute nephritis, 1306. 
in measles, 138. 
hereditary, 1080. 
in acute nephritis, 1305, 1306. 
in ascites, 764, 765. 
in beriberi, 460. 
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(Edema in cancer of liver, 719. 
in chronic parenchymatous nephritis, 
1310,1311. 

in chronic secondary nephritis, 1310, 
1314. 

in cirrhosis of liver, 704. 
in heart failure, 855, 850, 874 . 
in nephrosis, 1300, 1302. 
in pernicious anaaraia, 780. 
in sernm sickness, 8. 
in small-pox, 150. 
in sprue, 639. 
m trichiniasis, 319. 
in trypanosome fever, 258. 
in tuberculous peritonitis, 761. 
indurated, of syphilitic sore, 105, 196. 
laryngis in erysipelas, 20. 
local, in subacute combined degenera- 
tion, 1740. 

nephritic, cause of, 1310. 
neuropathic, 440. 

of face and neck in mediastinal tumours, 
1280. 

of feet and legs in typhoid, 82, 85. 
of larynx, 1101. 

of extremities in pink disease, 299. 
reduced protein content of blood in, 1311 . 
(Esophageal obstruction, 551, 555. 
spasm, 545, 547, 548, 549. 
ulcer, chronic, frequency and incidence 
of, 653. 

varices in cirrhosis of liver, 702, 704. 
veins, ha?morrhage from, in cirrhosis of 
liver, 704. 

(Esophagitis, acute, 551 , 552. 

acid, and oesophageal ulcer, 552, 553. 
chronic, 652. 

acid, and oesophageal ulcer, 553-555 
CEsophagoscopy in diagnosis of ulcer, 654. 
CEsophagostomiasis, 320. 

(Esophagostomum apiostomum, 320. 

stephanostomura, 320. 

(Esophagus, aneurysmal pressure on, 1047 
cancer of the, 655-558. 
diseases of the, 645-558. 
diverticula of, 550, 551. 
spasm of the, 546. 
stricture of the, 655. 

(Estradiol, 516, 518. 

(Estrone, 514. 

(Estrus ovis, 327. 

Ohara’s disease, 61 ; and see Tularaemia. 
Oidium albicans, the fungus of thrush 
528. • 

infecting lung, 1218. 

Oleothorax, 1213. 

Olfactory nerve and tract, the, 1501. 
Oliguria in cholera, 120. 

Olive oil, value of, in treatment of gastric 
ulcer, 694. 

Onchocerca eaecutlens, 318. 
tumours in head, 3X8. 
volvulus as a human parasite, 317. 


Onchocerciasis, 317, 318. 

Oncomelania hupensis in relation to schisto 
Bomiasis, 310. 

Onyalai, 303. 

Onychia, vaccine treatment of, 18. 
Oophorectomy for osteomalacia, 1384. 
Opaque enema, 613, 614. 

meal, 613. 

Ophidiasis, 329. 

Ophthalmoplegia, chronic progressive 
nuclear, 1607. 
exophthalmic, 487. 
in chicken-pox. 162. 
in lethargic oi)r'e]>haljtis, 1579, 1580i 
in migraine, 1096. ) 

in syringomyelia. 1731. \ 

in tabes, 1646. \ 

internal total, 1508, 
nuclear, 1607, 1531. 

conditions of occurrence of, 1507. 
Ophthalmoscopic changes in kidney disease, 
1300, 1305, 1311, 1312, 1318. 
in optie atrophy, 1503. 
in papilloedema, 1539, 1540. 
in syphiliiic vascular disease, 1032. 
examination, diagnostic importance of 
1503. 1543. 

Opisthorchis sinensis, 307. 

Opisthotonos in cevchro-spinal fever, 38, 39, 
41. 

in hydrophobia, 1686. 
in post-basic meningitis of infanta, 41. 
of infants, cervical, 39 ; and see Mcnii - 
gitia, post- basic, of infants. 

Opium in siimmor diarrhoea, 632. 
Oppenheim’s disease, 1802 and see Amyo- 
tonia congenita, 
sign in spastic paraplegia, 1718. 

Opsonic Index, the, in relation to tnbc^n le 
bacillus, 34. 

Optic atrophy, 1503. 
aatiology of, 1603. 
consecutive, 1503, 
diabetic. 1503. 
familial, 1503. 

from arsenical preparations, 259, 260, 
1604. _ 

ill accesaory-smus suppuration, 1092. 
in acromegaly, 472. 
in cerebral rhplcgia, 1622. 
in disseminated sclerosis, 1502. 
in familial spastic paralysis, 1669. 
in mumps, 166. 
in oxycephaly, 1386. 
in relapsing fever, 236, 
in eubaciite combined degeneration, 
1740. 

in syphilitic arteritis, 1032. 
in tabes, 1646. 

in trichlorethylene poisoning, 389. 
primary, 1603, 
prognosis of, 1604, 
retrograde, 1603. 
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Optic atrophy, secondary, 1603. 
syphilitic, 1604. 

chlasma, localisation of lesions of, 1634. 
nerve, the, 1601. 
affections of the, 1501-1604. 
lesion of, in carotid hemiplegia, 1602. 
syphilitic disease of, 1502. 
neuritis in chicken* pox, 162. 
in malaria, 243. 
in typhoid, 86. 

thalamus, lesions of, localising signs of, 
1630. 

Oral sepsis, 521-626. 

as cause of diarrhoea, 623. 
as cause of oesophagitis, 652. 
as cause of parotitis, 530. 
in pyorrhoea, 622, 624. 
in relation to arthritis, 1364. 1365. 
to dental caries, 623. 
to gastric ulcer, 624. 
to scarlet fever, 76. 
prophylaxis of, 621. 
results of, 624-526. 
treatment of, 621. 
xerostomia a cause of, 630. 

Oranges, anti-scorbutic value of, 449, 450. 
Orarsan in syphilis, 214. 

Orbicularis palpebrarum, the ultimum 
moriens ” of facial muscles, 1513. 
Orbit, arterio-venous aneurysm of, 1063, 
1064. 

Orbital lesions, elfectB of, 1506, 1606. 

lobule, lesions of, symptoms of, 1528. 
Orchitis, lllarial, 316, 317. 
in congenital syphilis, 206. 
in malaria, 243. 
in mumps, 163, 164, 165. 
in paratyphoid fever, 96. 
in small-pox, 162. 
in typhoid, 86. 
in typhus fever, 279. 
in undulant fever, 129. 
syphilitic, 204. 

Oriental sore, 255, 266. 

Ornithodorus erratlcus, 2;i 1. 
hermsi, 234. 
lahorensls, 231. 
maroccanus, 234. 
moubata, 234, 237. 
papillipes, 234. 
savignyi, 234. 
talaje, 234. 
tholozani, 234. 
venezuelensls, 234. 

Oroya lever, 131, 132. 

Orpiment, 371. 

Orsanine in sleeping sickness, 260. 
Orthocaine (orthoform) m laryngeal tuber- 
culosis, 1108. 

in ulcers of pharynx, 543, 644. 
Orthopncca in cardiac failure, 853. 
Osler-Vaquez disease, 793 ; and nee Poly- 
cythemia. 

63 


Osteitis defonnans, 1377-1379. 
fibrosa cystica, generalised, 498. 
diffusa, 498. 
focal, 1380. 

in tertiary syphilis, 203. 

Of von Recklinghausen, 498, 1380 ; and 
flt’c Hyperparathyroidism, 
radiation, 355. 

rarefying, of alveolar processes, 626, 

Osteo-arthritis, 1368-1362. 
hypertrophloa, 1376. 

-arthropathy, hypertrophic pulmonary, 
1201. 

following empyema, 1266. 
in broncmiectasis, 1156. 
Osteochondritis syphilitica, 206. 

Osteoclastoma, 1380. 

Osteoclastomatous tumours in hyperpara- 
thyroklism, 490. 

Osteocopic pains, 200, 203. 
in goundou, 227. 

Osteogenesis imperfecta, 1384. 

Osteogenetic myeloma, 1380. 

Osteoma of nose, 1095. 

Osteomalacia, 1381-1384. 
treatment of, 1383. 

Osteo-myelitis, pyBcmia in, 13. 

OstoDphytic outgrowths in arthritis, 1351. 
in spondylitis, 1364. 

Osteoporosis congenita, 1384. 
in hyperparathyroidism, 499. 
in idiopathic steatorrheea, 636. 
in rheumatoid arthritis, 1351, 
in Still’s disease, 1366. 
in syringomyelia, 1730. 

Osteopsathyrosis, 1384. 

Osteosclerotic anaemia, 783. 

Ostium secundum, pcisistence of, 968. 

Otitis media in congenital syphilis, 205. 
in diphtheria, 103. 
in inffuenza, 170. 
m kala-azar, 253. 
in measles, 139. 
in mumps, 165. 
in pneumonia, 1231. 
in relation to atrophic rhinitis, 1087. 
in relation to meningitis, 1564 
in scarlet fever, 67, 69, 70, 71, 77. 
in small-pox, 162. 
septic thrombosis in, 1060. 
suppurative, in glandular fever, 287, 
in typhoid, 86. 
vaccine treatment of, 18. 

Otorrhma in scarlet fever, 70, 75. 

Ova of schistosomes, search for, 310, 
311. 

Ovalocytosis, 788. 

Ovarian tumours as cause of virilism, 510. 

Ovaries in relation to osteo-malacia, 1384. 

Ovaritis in mumps, 165. 

Over-eating in relation to arterial disease, 
1038. 

to hypertrophy of heart, 964. 
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Over-eating, of heart in relation to dilata- 
tion, 954. 

Oxalate of lime calculi, 1338, 1339. 

crystals in urine, 1296. 

Oxaluria, causes of, 1296. 

crises of, 1296, 1340. 

Oxycephaly, 1385, 1847. 

Oxygen deliciency, effects of, 339, 340. 
ill bronchitis, 1135. 

in carbon monoxide poisoning, 381, 382. 
in cardiac failure, 872. 
in pulmonary collapse, 1108. 
in treatment of pneumonia, 1235. 
poisoning from compression, 335. 
saturation of arterial and venous blood, 
338, 339. 

under pressure, toxicity of, 335. 
Oxyhsemoglobin in plasma in blackwater 
fever, 247. 

Oxytocin, 470. 

Oxyuris vermicularis, 323. 

Oysters as cause of bacterial food poison- 
ing, 395. 

in relation to typhoid infection, 79, 91. 
Ozsena, 1086, 1122 ; and nee. llldniiis, 
atrophic. 

syphilitic, 203, 1093. 

P deflection in electro-cardiogram, 1004, 
1005. 

P.A. factor in relation to pernicious and 
megalocytic ancemiaa, 774, 778. 

“ Pace-maker ** of the heart, 846. 
Pachydermia laryngis, 1103. 
Pachymeningitis, 1556 
syphilitic, 1565, 1635. 

Paget’s disease, 1377 ; aiid see Osteitis 
deformans, 
of the nipple, 1484. 

Pahvant valley fever, 61. 

Pain as a cause of vomiting, 570. 
cardiac, 874, 875. 
epigastric, in 3'ellow fever, 178. 
in accesBor>'^ sinus disease, 1091. 
in acid ue.sophagitis and (esophageal 
ulcer, 553. 

in acute arteritis, 1030. 
in acute gastritis, 582. 
in acute gout, 432. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in acute pericarditis, 958 
in acute pleurisy, 1245. 
in adiposis dolorosa, 481. 
in amoebic abscess, 709, 712. 
in angina pectoris, 981, 982, 983, 984. 
in aortic aneurysm, 1015. 
in appendicitis, 676, 681. 
in B. coli infections, 25, 26. 
in Bell’s paralysis, 1510, 1511, 1512. 
in cancer of colon, G58. 
of larynx, 1110. 
of liver, 718. 


Pain in cancer of oasophagus, 556. 
of pancreas, 744, 745. 
of stomach, 600. 
in cardiac failure, 877. 
in cliolecystitis, 724, 725. 
in cholera, 119, 120. 
in compression of cord, 1717, 1720. 
in coronary occlusion with infarction oi 
heart, 991, 992. 
in craft palsy, 1712, 1713. 
in diaphragmatic pleurisy, 1247. 
in distribution of fifth nerve, 150lp 
in duodenal ulcer, 590. 
in epidemic myalgia, 298. 
in erysipelas, 20. 

ill erythromelalgia, 1079 \ 

in gall-stones, 730, 731. ' 

in gastric ulcer, 588. 

in heart disease, treatment of, 877. 

in herpes zoster, 1583, 1584. 

in intermittent claudication, 1041. 

in Landry’s paral5^sia, 1786. 

m laryngeal tubeieuloHJS, 1107, 1108. 

in movable kidney, 1347. 

in muco-membranous cohe, 642. 

in mumiis, 164, 165. 

in nerve leprosy, 124. * 

in pancreatic calculi, 743. 

in periarteritis nodosa, 1034. 

in peritonitis, 754, 755. 

in pleurisy with eftusion, 1249. 

in pneumonia, 1228. 

in progressive muscular atrophy, 1745. 

in pulmonary apoplexy, 1164, 1165. 

m pulmonary tuberculosis, 1194 

in pyelitis, 1 131 . 

in pyloric obstruction, 605. 

in iiayiiaud’s disease, 1076. 

in relation to jaundice, 687. 

in renal colic, 1339. 

in sciatica, 1770, 1771. 

in subacute necrosis of pancreas, 739. 

in suppurative mcdiastinitis, 1275 

in suppurative pylephlebitis, 722. 

in sy philis of aorta, 977, 979. 

in syphilis of liver, 714. 

in syringomyelia, 1729. 

in tetanus, 55. 

in thrombo-angiitis obliterans, 1033. 
in tic douloureux, 1522, 1523, 
in trichiniasis, 319. 
in water brash, 572. 
in X-ray injuries, 352. 
of heart discaBc, 875, 877. 

“Painful heel,” 1370. 

Pains in back in small-pox, 147. 
in back and limbs in acute poliomyelitis, 
1670. 

in dengue, 181. 
in influenza, 168. 
in relapsing fever, 235. 
in trench fever, 282, 283. 
in typhus fever, 276. 
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Pains in back and limbs in yellow fever, 178. 
in bones and joints in yaws, 226. 
in gums and teeth after arsphen amine, 
211 . 

in limbs in caisson disease, 336. 
in cerobro-spinal fever, 38. 
in malaria, 242. 
in scurvy, 451. 

lightning. 1642, 1643, 1648, 1649, 1738, 
1741, 1742. 

osteocopic, m syphilis, 200, 203. 
poriplieral, in lethargic oncephaUtis, 1581, 
prsBcordial, in acute pericarditis, 968. 
in aortic disease, 932. 
in cardiac strain, 881. 

Palate, arched, in adenoids, 1096. 
injection of, as early sign of scarlet fever, 
66 . 

paralysis of the, 645. 

of soft, diphtheritic, 1782. 
syphilitic perforation of, 203, 543 
ulceration of, in gangosa, 228. 
in yaws, 226. 

Pallor after hfemorrhage, 769. 

Palmar fascia, hbrosis of, 1370. 

Palpation of chest, 1082. 

of intestines, methods of, 612, 613. 
Palpitation, 876. 
in acute endocarditis, 916. 
in cardiac failure, 863, 874. 
in Graves’s disease, 486. 
in hyperthyroidism, 996. 

Palsy, craft, 1711-1714. 
lead, 1789-1790. 
occupation, 1711-1712. 

Paludism, 238. 

Pamaquin (plaanioquine), 244, 246. 
Pancake hsematoma in subarachnoid 
hBcmorrhage, 1690. 

Pancoast tumour of lung, 1220, 1221. 
Pancreas, acute necrosis of, 737-739. 
carcinoma of, 744-746. 
diseases of the, 736-746, 
hydatid of, 743. 
in mumps, 165. 

in relation to carbohydrate metabolism, 
737. 

to glycosuria, 410, 412, 737. 
to jaundice, 736. 
malignant disease of the, 744. 
secretions of, 736. 
subacute necrosis of, 739, 740. 
syphihs of the, 742. 

Pancreatic calculi, 740, 742, 743. 
colic, 741. 
cysts, 743, 744. 

digestion, deficient, stools in, 736. 
duets, anatomy of, 736. 
ferments in intestines, forces, and urine, 
737. 

Juice, 736. 

Pancreatitis, acute hsmorrhaglc, 737. 
chronic, 740-742. 


Pancreatitis, chronic, in relati5ii to gall- 
stones, 732, 740, 741. 
jaundice in, 684, 740, 741. 
path of injection, 740. 
in mumps, 165. 

Panmyelopathy, 785. 

Panniculitis, 1368, 1369. 

Panophthal^tls in small-pox, 152. 

septic, from lesions of fifth nerve, 1609. 
Papataci fever, 180. 

Papillitis in cerebro-spinal fever, 43. 
PaplllcBdema, 1639-1640. 

and atrophy as complication of mumps, 
165. 

conditions and occurrence of, 1639-1540. 
in accessory sinus siipjiuration, 1002. 
in ansemia, 1540. 
in cerebral syphilis, 1032, 1613. 
in cerebro-spinal fever, 39, 45. 
in chloroma, 807. 
in intracranial abscess, 1664. 
in intracranial tumour, 1639 1540. 
in lethargic encephalitis, 1580. 
in measles, 139. 
in meningitis, 1639. 
in mumps, 166. 
in relation to vision, 1639. 
in renal disease, 1640. 
in subacute combined degeneration, 1740. 
in suppurative encephalitis, 1664. 
in toxa^mic kidney, 1300. 
in tuberculous meningitis, 1661. 
ophthalmoscopic appearances in, 1539, 
1540. 

results of, 1603. 

retrobulbar neuritis in relation to, 1502, 
1640. 

Papilloma of larynx, 1109. 
of nose, 1096. 
of pharynx, 644. 

Papillomata of rectum in schistosomiasis, 
309, 310. 

of larynx, multiple, 1109. 

Paprika as source of vitamin C, 481. 

Papular rash of small-pox, 148. 

of Byxihilis, 198. 

Papule, 1397. 

Papules of small-pox, 148, M9. 

Paracentesis in ascites, 766. 
in cancer of peritoneum, 764. 
in chronic nephritis, 1314. 
in tuberculous peritonitis, 763. 
pericardii, 960, 963. 
site for, 960. 

thoracis, indications for, 1253. 
methods of, 1252, 1253, 1254. 
pulmonary cedema in, 1161, 1263. 
ParsBSthesla, 1401. 
in Landry’s paralysis, 1786, 1787. 
in sciatica, 1771. 

in subacute combined degeneration, 1739. 
Parafossanilus striatulus in relation to 
clonorchiasis, 307. 
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Part^gi^ngUoma, 

Paragonimiasis, 306, 307, 

of lungs, 1222. 

Paragonlmus westermanl, 306, 

Paragraphia, 1614. 

Parakeratosis, 1412. 

in psoriasis, 1469. 

Paraldehyde, addiction to, 1842. 
in chronic alcoholism, 359. 
in heart affections, 873. 
in typhus, 280. 

Paralyses, localised, in herpes zoster , } 584. 
toxasmic, 11. 

Paralysis, acute ascending, 331, 1785. 
adTance of, in Landry’s paralysis, 1776 
1786. 

agltans, 1669-1673. 

mental disorders in, 1834. 
symptoms of, 250, 1670-1071. 
alternate, 1532. 

Bell’s, 1370, 1510. 
brachial plexus, 1769. 
crossed, 1532. 

diphtheritic, 102, 109, 545, 1781. 
due to tick -bites, 326. 
familial periodic, 1797. 

spastic, 1669. 
flaccid, diagnosis of, 1881. 

in acute anterior poliomyelitis, 242, 
1571. 

in cerebro-apinal fever, 43. 
in familial periodic paralysis, 1797. 
in Friedreich’s ataxy, 1667. 
in Landry’s paralysis, 1785. 
in progressive muscular atrophy, 1743, 
from snake bite, 330, 331. 
hysterical, 1881. 

in acute poliomyeUtia, 1570-1575. 
in caisson disease, 336. 
in disseminated sclerosis, 1655. 
in hydrocephalus in children, 1649. 
in leprosy, 122. 

in myasthenia gravis, 1794^1796. 
in progressive muscular atrophy, 1743, 
1746-1746. 

in syringomyelia, 1729. 
lablo-glosso-pharyngeal, 1747, 1748. 
Landry’s, 1785 j and see Landry’s 
paralysis. 

laryngeal, 1112-1116, 1619. 

varieties of, 1113, 1116, 1619; and 
see Laryngeal paralysis, 
lead, 365, 1789. 
obstetrical, 1770^1779. 
oculo-motor, 1504-1507. 

aetiology of, 1604-1607. 
of accommodation in diphtheria, 1781- 
of cranial nerves in lethargic enceph- 
alitis, 1579, 1580. 
of diaphragm, 1273. 
of soft palate, 646, 1781. 
of aterupmastoid, 1620, 
of trapezius, 1520. 


Paralysis, pharyngeal, bilateral, 1620. 
unilateral, 1520. 

progressive bulbar, 1743, 1747, 1748. 
pseudo-hypertrophic, 1799. 
simple, as an epileptic fit, 1682. 
spreading, acute, conditipns causing, 
1785. 

Todd’s, 1683, 1686. 
toxmmic, ii. 

Paralytic sequelm of whooping cough, 112, 
114. 

Paramphistomiasis, 305. 

Paramyoclonus multiplex, 1704. 

Parangi, 225 ; and see Yaws. 

Paranoia, and allied states, J876, 18’3[7. 
alcoholic, 1838. 

involutional, 1828, \ 

Paranoid form of schizophrenia, 1872. 
Paraphasia, 1614. 

Paraphrenia, 1871. 

Paraplegia, congenital spastic, 1621. 
flaccid, in subacute combined degenera- 
tion, 1736. 

in acute disseminated encepbalo-mye- 
litis, 1660. 

in caisson disease, 336. 

“ in extension,” 1717. 

“in flexion,” 1717, 17^4. 
in Hodgkin’s disease, 843. 
in subacute combined degeneration, 
1736, 1739. 
senile, 1735, 1736. 

spastic, in compression of the cord, 1717 
phenomena of, 1717. 

Paraplegic rigidity, 1622. 

Parapraxia, 1620. 

Parapsoriasis, 1471. 
en goutles, 1471. 
en plaques, 1471. 
lichenoides, 1471. 

Parasites, dermatitis due to animal, 1441- 
1446. 

Parasympathetic in relation to causation of 
mogacolon, 664, 666. 

Parathormone in hypoparathyroidism, 502 
in tetany, 602. 

Parathyroid glands, anatomy and function 
of, 498. 

atrophy of. 601. 
disoases of the, 408-603. 
effect of removal, 501. 
hypertrophy of, 498. 
in relation to calcium metabolism^ 
601. 

to osteomalacia, 1387. 
insufficiency, effects of, 501. 
tetany, 500. 

Parathyroidectomy, effects of, 500, 501. 

in relation to tetany, 601. 

Paratyphoid “ carriers,” 2, 94. 
fever, 94-96. 
group of bacilli, 94, 399, 

Para-variola, 161. 
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Parentftl influence in relation to obseBsional 
disorder, 1887. 

Paresis and rigidity in cerebral ditdegia^ 
1622. 

in chorea, 1700. 

Parietal lobes, localising signs of lesions of, 
1528. 

Parkinsonism as a sequel of electrical 
injury, 345. 

as a sequel of lethargic encephalitis, 1581 . 
niangauose poisoning as cause of, 1842. 
ptyalism in, 529. 

Parkinson's disease, 1669 ; and see Paraly- 
sis agitans. 

Paronychia, diphtheritic, 1427. 

Parotid glands, non-infective recurrent 
swelling of, 531, 532. 
suppuration, 166. 
swelling in mumps, 163. 164. 

Parotitis, 163, 530, 531. 
acute, 530, 531. 

symptoms of, 531. 

{etiology of, 630. 
epidemic, 163 ; and see 
in bacillary dysentery, 117. 
in lobar pneumonia, 12.31. 
in paratyphoid fever, 95. 
in small-pox, 152. 
in typhoid, 84, 94. 
in typhus fever, 279, 
infectious, 163; and see Mumps, 
infective but non-contagious, 1(56. 
subacute, 531. 

Paroxysmal headache, 1694. 

tachycardia, 891 ; and see Tachycardia. 
Parrots as transmitters of psittacosis, 175, 
176. 

Parry’s disease, 486. 

Parry-Romberg syndrome, 1525. 

Partfgens for tuberculosis, 1212. 

Parturition in relation to visceroptosis, 
749, 750. 

mental disorders of, 1845. 

Pasohen, elementary bodies of, in vaccinal 
lesions, 147, 157. 

Pasteur and protective inoculation, 4. 
Pasteur’s work on hydrojihobia, 1685, 
Pasteurella pestis, 125. 

Pastia’s sign in scarlet fever, 06. 

Patch test of sensitiveness, 1418 
Paterson’s graduated exercises for tuber- 
culosis, 1210. 

(so-called riummor- Vinson) syndrome, 
545. 

{etiology of, 776. 

Pathogenicity of parasitic organisms, 1 . 

variations in the, 2. 

Paul's test for small-pox, 154, 

Paul-Bunnell reaction in glandular fever, 
286. 

in rubella, 145. 

“ Pea-soup stools ” of typhoid, 81. 
Peotoriloquie aphonique^ 1250. 


Pectoriloquy, 1084. 

whispering, 1084. 

Pedicull, forms of human, 1441. 
ill relation to impetigo, 1421, 1442. 
to trench fever, 280, 284. 

Pediculosis, 1441-1443. 
capitis, 1441. 

in relation to ecthyma, 1422. 
pubis, 1441, 1443. 
vestimentorum, 1442. 

Pel- Ebstein type of pyrexia, 842. 

Peliosis rheumatica, GO, 816, 923. 

Pellagra, 463-466. 

mental disorders in, 1 843. 

mental symptoms of, 465, 1843, 

prophylaxis of, 448, 466. 

vitamin B complex in relation to, 448. 

vitamins in relation to, 448. 

Pellagra sine pellagra, 465. 

Pelvic deformity in icliopathio stoatorrhooa, 
636. 

floor, weakiKiMs of, in relation to vis- 
oerox)tosis, 748, 749, 750. 
viscera, dropping of, 749. 

Pemphigus, 14-56-1458. 
acute, 1457. 
bacteriology of, 1457. 
chronic, 1457. 
contagiosus, 1496. 
ioliaceus, 1458. 
neonatorum, 1421. 
syphilitic, 206. 
treatment of, 1422. 
vegetans, 1458. 

Penis, granuloma of, in BchistosomiasiB, 
309. 

hei’petiform ulcers on, m lympliopailna 
venereum, J83. 

papillomata of,’ m rlunosporidiosis, J93. 
pruritus of, lu diabetes, 416, 
syphilitic herpes of, 197. 

Pentnucleotide, 17. 

in agranulocytosis, 801. 

Pentose, 418. 

Pentosuria, 429. 

Pepsin, 559. 

Peptic GBSophagitis and ulcer, 652. 

Peptone as desenai Using agent, 1075. 
in urine, 1291. 
injections in asthma, 1153. 

Percussion of chest, 1082. 

Perforating ulcers in leprosy, 122. 

ill peroneal museiilar atrophy, 1755. 
in tabes, 1647. 

treatment of, 1652. 
of feet in diabotos, 417. 

Perforation in acute appendicitis, 678, 679, 
680. 

ill cancer of the stomach, 603. 
in chronic oesophageal ulcer, 553. 
in duodenal ulcer, 591. 
in gastric nicer, 688, 689. 
in gastro-jejun^ ulcer, 697. 
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Perforation in typhoid, 80, 82, 83, 84. 
diagnosis of, 84, 85, 89. 
of lung, 1256. 
of tuberculous ulcer, 656. 
of viscus as cause of jJoritonitis, 753, 
766 

Periadenitis in lymphopathia venereum, 
183. 

Periarteritis, 1031. 
nodosa, 1034, 1035. 

Peri-arthritis, 1368, 1370. 

Pericardial resection, 963. 

Pericarditis, acute, 957-961. 
chronic adhesive, 961-963. 
constrictive, 961. 
exudate m, 957, 958. 
flbrinous, 957. 

friction sounds in, 948, 959. 
from gonococcus infection, 23. 
hsmorrhagic, 957. 
in acute tonsillitis, 634. 
in scarlet fever, 70, 72, 75. 
mediastino-, 961. 
m3mcarditis associated with, 945. 
purulent, 957, 959. 
rheumatic, 290. 
sero-flbrinous, 958, 959. 
tubercular, 965. 
varieties of, 957. 

Pericardium, adherent, 961-963. 
diseases of the, 957-965. 
effusion into, 957, 958, 959, 960, 063. 
new-growlha of, 966. 
syphilis of the, 975. 
tuberculosis of, 965. 

Perichondritis, of larynx, 152, 1105, 1118. 
of tracheal cartilage, 1122. 

Pericolic suppuration, B. coli, m 24. 

Pericolitis, 24, 648. 

Perihepatitis, 759. 
in cancer, 718. 
in cirrhosis of liver, 703. 
syphilitic, 713. 

Perinephric suppuration, epidemic, 1334 

Perinephritis and perinephric abscess, 1334- 
1336. 

Peri-neuritis, 1368, 1370. 

Periodontitis, chronic, 522, 523. 

Periostitis, in congenital syphilis, 206. 
in paratyphoid fever, 65, 
in secondary syphilis, 200. 
in tertiary syphilis, 203. 
in typhoid, 86, 94^ 

Peripheral neuritis; 1778, and ncc Poly- 
neuritis. 

PeriplUebitis, 1056. 

Perisplenitis, 703, 759, 829. 

Peristalsis, gastric, in pyloric obstruction, 
667, 606. 
in colon, 612. 
in small intestines, 610. 
reversed, 667. 
visible, 667, 606, 673. 


Peritoneal adhesions, 760, 762. 
in relation to obstruction, 762. 

Peritoneum, cancer of, 763, 764. 
diseases of the, 752-767. 

Peritonitis, acute, 752-769. 
adhesions due to, 762. 

B. coli in, 24. 

chronic, 759. 

aitiology and pathology of, 759. ! 
obliterative, 760. | 

fibrous tuberculous, 760. 
gonococcal, 22, 756. 
in acute appendicitis, 679, 680. 
in acute suppurative gastritis, 583 
in paratyphoid fever, 96. 
in relation to acute intestinal obsiAuc- 
tion, 674. 

in ulcerative colitis, 652. 
indications for operation in, 758, 759. 
malignant, 719, 763, 764. 
paths of infection in, 752, 753, 755, 756. 
pelvic, 766. 

perforative, in typhoid, 82, 84. 
pneumococcal, 752, 755, 726. 
encysted, 756. 
path of infection in, 755 
symptoms of, 755, 756ir 
staphylococcal, 753. 
streptococcal, 756, 757. 

source of infertioii, in, 766. 
tuberculous, 759 
adhesive or fibrous, 760. 
a?tiology of, 759, 760. 
ascitic form of, 760, 761. 
diagnosis of, 762. 
in ciiTbosis of liver, 705. 
indications for operation in, 763. 
loculated, 760, 761. 
obliterative, 760, 761. 
path of infection in, 760. 

Peritonsillar abscess, 71, 535, 536. 

Perlfeche, 776. 

“ Perles,” Laennec’s, 1150. 

Permanganate of potash in siiahe-bitc, 331. 

Pernicious anaemia, 778 ; and sre Anomiia, 
pernicious. 

Peroneal muscular atrophy, 1753-1756. 
following measles, 139. 

Perseveration, 1620. 

Personality, as showing tendency to mental 
disorder, 1806, 1807. 
dissociation of, in hysteria, 1882. 
hysterical, 1878, 1879. 
in schizophrenia, 1872. 

Pertussis, 109 ; u?id see Whooping-cough. 

Pes oavus in cerebral diplegia, 1622. 
in familial spastic paralysis, 1669. 
in Friedreich’s ataxy, 1667. 
in peroneal muscular atrophy, 1765. 
in syringomyelia, 1730. 

Pestis, 125 ; and see Plague, 
minor, 127. 

Petechias, in heat-stroke, 348, 340. 
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PetechlsB in plague, 126. 
in scurvy, 461, 462. 
in septic endocarditis, 921. 
in spirochactosis ictorohiemorrhagioa, 232. 
in typhus, 277. 
in whooping-cough, 111. 
in yellow fever, 179. 

Petechial rash in measles, 137. 
in scarlet fever, 66, 69. 
in typhus, 227. 
of small-pox, 148, 151, 155. 

Petit mal, 1679, 1683. 

Peyer*s patches in bacterial food poisoning, 
399. 

lesions of, in typhoid, 80. 

Pfannenstiel’s method of treatment of 
lupus, 1094. 

Pfeiffer bacillus meningitis, 47, 48. 

Pfeiffer’s bacillus, 168. 
phenomenon, 5. 

Phxochromocytomas, 61 1 . 

Phagedena, tropical sloughing, 1496. 

Phagedenic ulceration in syphilis, 202. 

Phagocytic cells, role of, in red cell destruc- 
tion, 771. 

Phagocytosis in relation to tetanus, 98. 
in the spleen, 825. 

Phallin, 390. 

Pharyngeal hypersesthesia, 540, 641. 
paralysis, 1619. 
tonsil, 1096. 

Pharyngitis, acute catarrhal, 538. 
acute septic, 539. 
atrophic, 541. 
chronic, 640, 641. 
granular, 541. 
lateral, 541. 
sicca, 541. 

Pharyngo-OBSophageal sphincter, achalasia 

of, 646. 

Pharyngotomy, for cancer of larynx, 1112 

Pharynx, diseases of the, 538-646. 
lupus and tuberculosis of the, 644 
syphilis of the, 642, 643. 
tumours of the, 544, 545. 

Pharynx and (esophagus, diverticula of, 560 
551. 

Phenacetin causing enterogenous cyanosis 
795. 

contra-indicated during sulxihouamide 
therapy, 16. 

Phenazone, skin eruption duo to, 1448. 

Phenobarbitone, addiction to, 1842. 

Phenol-phthalein, skm eruption due to, 
1448. 

Phenoquin (cinchophen) in gout, 436. 

Phenylenedlamine poisoning, 385. 

Phenyl-hydrazine in polycythsomin, 794. 
toxic effects of, 794. 

Phenylketonuria, 1850. 

Phlalophora verrucosa, 304. 

Philip’s classification of tubercular stages, 
1203. 


Phlebitis, 1056-1058. 
after influenza, 171. 
classification of, 1056. 
gouty, 432, 1056. 

in relation to embolism, 1067, 1068. 
in relation to thrombosis, 1056, 1057. 
infection m relation to, 1056, 1067. 
non-suppurative, 1050, 1057. 
plastic, 1056, 1067. 
post-operative, 1056. 
puerperal, 1067. 
suppurative, 1057, 1058. 
traumatic, 1056. 
typhoid, 1056. 

Phlebogram, 849, 850, 

auricular wave in, disappoaranco of, in 
auricular librillaiion, 896. 
of extra-systole, 889. 

Phlebotomus argentlpes as possible vector 
of kala-azar, 251. 
fever, 180, 181. 
noguchi, 131. 
papatasii, 180. 

as possible vector of oriental sore, 255. 
sergenti, 255. 
verrucarum, 131. 

Phlegmasia alba dolens, 1057. 

Phlyctenular conjunctivitis with adenoids, 
1097. 

ulceration in measles, 139. 

Phobias, 1888, 1880. 

Pbonation, laryngeal disorders of, 1112- 
1116. 

Phosphatase, plasma, increased in hyper- 
parathyroidism, 499. 

Phosphates, blood, in relation to i-ickets, 
443. 

in urine, 1285. 

Phosphatic calculi, 13.38. 

Phosphorus content of blood in tetany, 501. 
metabolism m hyperparathyroidism, 499. 
plasma, incTeased in hyiioiiarathyroidism, 
602. 

poisoning as cause of hciiatic necrosis, 
696. 

fatty heart in, 95 1 . 

Photophobia in oerobro-spinal fever, 38. 
in measles, 136, 142. 
in tuberculous meningitis, 48. 
in yellow fever, 178. 

Phrenic nerve, anatomy and physiology of, 
1758. 

evulsion of, 1158, 1181, 1213, 1214. 
Phthinoid chest, 1081. 

Phthiriasis, 1441. 

Phthlrlus, species infesting man, 1441, 
1443. 

Phthisis, 1188 ; and see Pulmonary tuber* 
culosis. 

ab hsemoptoe, 1193. 
coal-miner’s, 1186. 
quartz-miner’s, 1186. 
syphilitic, 1219. 
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Physical experiences as influencing mental 
states, 1811. 

signs in the chest, 1081-1084. 
therapy m mental disorders, 1818-1820. 
in ostoo-arthritis, l.'lGl. 
in spondylitis, 1364. 

Physopsis africana, in relation to schistoso- 
miasis, 309. 

Phytin, 443. 

Plan, 225 ; and see Yaws. 

Bois, 256. 

Cayenne, 266. 

Pick-Niemann*s disease, 825. 

Pick’s disease, 829, 961, 1828. 

chronic peritonitis associated with, 750. 
focal atrophy, 1664. 
lobar atrophy, 1821. 
syndrome, 961. 

Piedra, 1498. 

Pigeon breast, 1081, 1097. 

Pigment calculi, 729. 

in acholuric jaundice, 689, 720. 
of malaria, 243. 

Pigmentary naevi, 1488. 

Pigmentation in Ousbing’s syndrome, 475. 
in hEBmochromatosifi, 417, 418, 707, 708. 
in yaws, 226. 

of skin after use of silver iireparations, 
1448. 

anomalies of, 1489. 
in Addison’s disease, 605, 606. 
in arsenical poisoning, 372. 
ill Gaucher’s disease, 834, 835. 
in Hodgkin’s disease, 842. 
in kala-azar, 262. 
in leprosy, 122. 
in pellagra, 466. 
in scratch eruption, 1418. 
in splenic anaamia, 832. 
in syphilis, 198. 

pituitary gland in relation to, 470. 
Pigments of urine, 1285. 

Pilocarpine as stimulant to salivary secre- 
tion, 630. 

Pin worm, 323. 

Pin-point pupils, 1 642. 

Pink disease, 298-3fK). 

Pink-eye in trench fever, 2 S3. 

Pinta, 1498. 

Pirquet’s test for tuberculosis, 33, 34, 1205. 
Pistol shot sound in aortic incomiietcncc, 
933. 

Pitressin, 470. • 

m diabetes insipidus, 483. 

Pitting after small-pox, 150, 152. 

Pituitary cachexia, 477. 

extracts, effects of, 471, 472. 
glan^ anatomy and histology of, 470. 
antexioT lobe, 470. 
disoascs of, 470-4iS4. 
hormones of, 470- 472. 
in relation to obesity, 437. 

to polyuria and polydipsia, 482. 


Pituitary gland, localisation of lesions of, 
1634. 

mental disorders in diseases of, 1844, 
1845. 

posterior lobe of, in relation to sugar 
metabolism, 415. 
size and structure of the, 470. 
hormones in dwarfism, 477. j 

in relation to particular diseasesJ 472. 
thyrotrophic hormone of in, hypothyroid- 
ism, 495. 

tumours of, differential diagnosi^ of, 
1543. 

symptoms of, 1538. 

Pituitoiis catarrh, 1138. 

Pitultrin in relation to sugar metabolism, 
415. 

inhibitory action of, on diuresis, 482, 
1289. 

Pityriasiform dermatitis, 1423. 

Pityriasis rosea, 145, 1472, 1473. 
rubra, 1458-1460. 
rubra pilaris, 1472. 
simplex, 1412. 
versicolor in tropics, 1498. 

Plague, 125-128. ^ 

abortive, 127. 
aetiology of, 125. 
ambulatory type of, 127 
anginal, 127. 
bacillus of, 125. 
bubonic, 126. 

cellulo-cutancouB type of, 127 
cerebral, 127. 
complications of, 127. 
diagnosis of, 127. 
distribution of, 126. 
immune therapy of, 127, 128. 
incubation period of, 126. 
intestinal typo of, 126, 127. 
mortality in, 127. 
path of infection in, 2, 125. 
pathology of, 126, 126. 
pneumonic, 126. 
prognosis of, 127. 
prophylaxis of, 127. 
septicsemic, 126. 
serum treatment of, 127, 128 
symptoms of, 126, 127. 
tonsillar, 127. 
treatment of, 127, 128. 
types of, 126. 
varioloid, 127. 
vesicular, 127. 

PlanorblS boissyi in relation to schisto- 
somiasis, 309. 

COBUOSUS in relation to fascioliasis, 306. 
metldjensls in relation to schistoso- 
miasis, 309. 

Plant poisons, effect of, on skin, 1408. 
Plantar fascia, fibrosis of, 1370. 

Plants, poisonous, eaten in mistake, 391. 
Plaques Jaunes. 1598. 
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Plasmodium falciparum, 239. 
malarisB, 239. 
ovale, 239. 
vivax, 239. 

Plasmoquine in malaria, 244, 246. 

toxic symptoms after, 246. 

Plectoglossus altivelis in relation to hetero- 
phyiasis, 308. 

Pleooholia in malaria, 241, 243. 

Pleura, actinomycosis of, 186, 187, 1170, 
1269. 

B. coli infection of, 27, 
carcinoma of, 1270. 
diseases of the, 1244-1272. 
dropsy of the, 1269 ; and see Hydro- 
thorax. 

endothelioma of, 1270. 
hydatid disease of, 1268. 1269. 
hydrops of the, 1259 ; and see Hydro- 
thorax. 

in pulmonary tuberculosis, 1192. 
injury of, 1272. 

malignant tumours of, 1270, 1271. 
sarcoma of, 1270. 
simple tumours of, 1270. 
stroptotrichosis of, 1269, 1270. 

Pleural effusion in heart failure, 856. 
effusions, anomalous, 1254. 
characters of, 1249, 1252, 12.55. 
chylous and other miUty, 839, 1262, 
1263. 

hsemorrhagic, 1260 ; and see Haemor- 
rhagic pleural effusions, 
in malignant disease, 1260, 1270. 
fremitus, 1082. 

Pleurisy, 1244-1260. 
acute dry, 1244-1247. 
acuto iJbrmous, 1244-1247. 
as a tubercular manifestatiun, 1193. 
chronic dry, 1248. 
classification of, 1244. 
diaphragmatic acute dry, 1247. 
eosinophil, 1262. 
from gonococcus infection, 23. 
haemorrhagic, 1260. 
in cancer of liver, 719. 
in lobar pneumonia, 1231. 
in relation to tuberculosis, 1192, 1245, 
1246, 1248. 

in rheumatic fever, 290. 
in small -pox, 152. 
interlobar dry, 1247, 1248. 
plastic, 1244-1247. 
primary dry, 1244. 

purulent, 1254-1259 ; and see Empyema, 
rheumatic, 290. 
secondary dry 1244. 
sero-fibrinous, 1248-1254. 
sero-fibrlnous, prognosis of, 1252, 1263. 
with effusion, 1248-1254. 
pain in,, 1249. 

Pleurifls, 1244 ; and see Pleurisy. 
Pleurodynia, 290, 1246, 1369. 


Pleurodynia, epidemic or infectious, 297. 
Pleurogenous cirrhosis, 1183. 
Pleuro-cesophageal fistula, 1250. 

Pleuro -pneumonia, 1225. 

Pleximeter, 1082. 

Plombi&res colonic irrigation, 27, 621. 
Plumbism, 361. 

Plummer-Vinson (Paterson’s) syndrome, 

546, 776, 777. 

Pneumaturia, 1296. 

Pneumo-bacilius of Fnodlander in acute 
tracheitis, 1119. 
in broncho-piieuraonia, 1238. 
Pneumococcal arthritis, 1355, 1366. 
meningitis, 1233, 1668, 1662. 
peritonitis, 762, 755, 756. 

Pneumococci in typhoid pneumonia, 85. 
Pneumococcicidal drugs, 1234, 1235. 
Pneumococcus, the, 1226. 
in acute tracheitis, 1119. 
in broncho -pneumonia, 12.37. 
in relation to lobar pneumonia, 1226. 
in septic endocarditis, 919. 
meningitis^ 47. 
pathogenicity of the, 1226. 
septicaomia, 12. 
typos of bhe, 1226. 
Pneumo-hmmopericardium, 904. 

-hydroperlcardium, 964. 

Pneumokoniosis, 1185-1186. 

tracheal involvement in, 1120. 
Pneumoliths, 1190, 1194. 
as cause of bronchial obstruction, 
1144. 

Pneumolysis, extra-pleural, for pulmonary 
tuberculosis, 1214. 
for abscess of lung. 1181, 

Pneumonia, apical, 1230. 
ascaris, 323. 
capillary, 1237. 

carriers, 1226. 

catarrhal, 1 237 ; and set Bronclio-pnou- 
moiiia. 

central, 1229, 1230. 

chronic interstitial, 1183; and see Pul- 
monary fibrosis, 
contusional, 1230. 
creeping, 1230. 

croupous, 1225 ; and see Pueumonif), 
lobar. 

Felton’s serum in, 12, 36. 
hsemorrhagic vesicular, in psittacosis, 
17.6. 

hypostatic, 83, 855, 1160. 
immunity after, 4. 
in children, 1231. 
in erysipelas, 20, 21. 
in the aged, 1231. 
in the insane, 1231. 
in typhoid, 86. 
lobar, 1226-1237. 
in scarlet fever, 72. 
in small-pox, 152. 
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Pneumonia, lobular, 1237; and see 
Broncho-pneii monia. 
massire, 1230. 
migratory, 1230. 
post-operative, 1230. 
relation of pneumococcus to, 1226. 
secondary, 1231. 

septic, following bronchial obstruction, 
1144. 

traumatic, 1230. 
wandering, 1230. 
white, of Virchow, 1218. 

Pneumonias, the, 1225-1243. 

Pneumonitis, 1243. 

Ill children, 1243. 

Pneumonomycoses, 1215-1218. 
Pneumo-pericardium, 064. 
symptoms of, 964. 

-pyopericardium, 064. 

Pneumothorax, 1263-1268. 
ectiology of, 1263, 1204. 
artificial, dangers of, 1212, 1213. 
effect of, on lung, 1168, 1264. 
for abscess of lung, 1181. 
for bronchiectasis, 1158, 
for pulmonaiy tuberculosis, 1212, 1213. 
technique, of 1212, 1213. 
benign, 1264. 
collapse in, 1168, 1265. 
complications and scquclao of, 1266 
course and prognosis of, 1267. 
diagnosis of, 1266, 1267. 
emphysema as a cause of, 1178, 
extra-pleural, 1214. 
from organisms in olTiision, 1264. 
in typhoid, 85. 
pathology of, 1264, 1265. 
relief of intiaploural pressure in, 1267, 
1268. 
simple, 1264. 

surgical treatment of, 1267, 1268. 
Pneumo-typhoid variety of typhoid fever, 
83. 

Pock of small-pox, 147, 148, 149, 151. 
Polkilocytes, 771. 

Poikilocytosis, 771. 
in kala-azar, 253. 
in malaria, 241. 
in Oroya fever, 131. 
in pernicious ansemia, 781. 
in scurvy, 452. 

in subacute combined degeneration, 
1737. ^ 

Poison gases in causation of acute gastritis, 
681. 

in relation to bronchitis, 1135. 
in relation to tracheitis, 1120. 
Poisoning, alcoholic, 355. 
arsenical, 370. 

as causal factor in fatty heart, 951. 
as cause of polycyth'dBmia, 793. 
carbon monoxide, 379. 
chemical, 360 et ssg., 394. 


Poisoning, chronic, in relation to atheroma, 
1038. 
lead, 360. 
mercurial, 374. 
metallic, 394. 
ptomaine, 394. 
snake, 329-332. 
status cpilcpticus in, 1688. 

Poisons acting on the liver, 695-696. 
causing aplasia of bone-marrow, 785 
retrobulbar neuritis, 1503. 
thrombocytopenia, 813. 
in relation to anaBmia, 773, 813. 

to epilepsy, 1678. 
irritant, as cause of gastritis, 583. 
varieties of snake, 329. \ 

which damage endothelium, 812. ' 

Polioencephalitis, acute, 47. 

Poliomyelitis, acute anterior, 1568-1576. 
abortive form of, 1568- 1670. 
aetiology of, 1568, 1569. 
age-incidence of, 1668. 
blood cell count in, 156!). 

Poliomyelitis, brain-stem form of, 1672, 
1673. 

carriers of, 1568. i 

causes of death in, 1573.» 

course of, 1573. 

diagnosis of, 1573, 1574. 

experimental transinissio.i of, 1509. 

immune scrum in, 9. 

immunity in, 1574. 

nerve-cell dostiuction in, 1569, 

neuritic form of, 1572. 

paralytic stage of, 1571. 

path of infection in, 1568. 

pathology of, 1568. 

pre-paralytic stage of, 1570. 

immune .serum in, 9. 
prognosis in, 1574. 
relapse in, 1571. 
remissions in, 1573. 
resomblanco of, to cerebrospinal 
fever, 47. 

rest and posture in, 1 576. 
seasonal incidence of, 1 568. 
scrum treatment of, 1575, 1576. 
spinal form of, 1571, 1572. 
spread of infection in, 1568. 
spreading paralysis due to, 1785. 
symptoms of, 1570-1673. 
treatment of, 1676, 1676. 
virus of, 1568. 

progressive muscular atrophy following, 
1574. 

Pollen extracts in hay fever, 1090. 

Polyadenitis in sleeping sickness, 258. 

Polyarteritis nodosa, 1034 ; and see Pan- 
arteritis nodosa. 

Polyarthritis, infective, 1 360 ; and see 
Arthritis, rheumatoid. 

Polychromasia, 772. 
in kala-azar, 263. 
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Polychromasia in leukeemia, 806. 
in malaria, 241. 
in Oroya fever, 131. 

Polyohromatophilia, 690. 

in subacute combined degeneration, 1737. 
Polycythaemia, 792-796. 
in cliolera, 119. 
in pulmonary fibrosis, 1184. 
splenomegalic, 793. 
vera, 793-794. 

Polydipsia in ceiebro-spinal fever, 39. 

in diabetes insipidus, 482. 

Polygraph, the chnical, 849-851. 

of heart-block, 890. 
Polymorphonuclear cells, 796. 

Polymyositis hmmorrhagica, 1373, 1381. 
Polyneuritis, 1778-1788. 
acute febrile, 1784. 
after arsphenamine remedies, 213. 
and Landiy’s paralysis, 1785. 
causes of, 1778-1779. 
eercbro-spinal fluid in, 1554. 
endemica, 459. 

from vitamin B. deficiency, 445. 
galllnarum, 445. 
hfiematoporphyrinuria in, 1768. 
in beriberi, 460. 

in fowls from avitaminosis, 445. 
Korsakoff syndrome associated with, 
1838. 

liability to heart failure in, 1778. 
pharyngeal paralysis in, 1519. 
progressive hypertrophic, 1 788. 

Polypi in rhinoaporidiosis, 193. 

Polyposis of colon, 656. 

Polypus, bleeding, of septum, 1088, 1095. 
choanal, 1089, 1098. 
fibroid. Sc.(i Fibroma of naso-pharynx. 
of the nose, mucous, 1089. 

Polyserositis, 759. 

Polyuria, 1288, 1289. 
causes of, 482, 1288, 1289. 
hysterical, 482. 
in blaekwatcr fever, 248, 249. 
in cerebro-Bpinal fever, 39. 
in diabetes, 416. 
in diabetes insipidus, 482. 
in hydronephrosis, 1341. 
in trench fever, 283. 
in typhoid, 86. 

Pons and medulla, localisation of lesions 
of, 1531. 

Pontine lesions in relation to ocular 
palsies, 1507. 
pupils in, 1601. 

Popliteal nerves, lesions of, 1532. 
Poradenitis, 182 ; and see Lymphopathia 
venereum. 

Pork as source of infection in tape-worm, 
312. 

Infected, causing febrile symptoms, 94. 
causing trichiniasis, 319, 320. 

Porocephalu$ armillatus, 325. 


Porphyrinuria, 1293. 

Portal circulation in relation to cirrhosis, 
702, 704. 

schistosome parasites in, 309. 
fissure, enlarged glands in, causing 
jaundice, 684. 
infections, 693. 
pymmia, 14, 85, 721, 1058. 
thrombosis, 721, 1058. 
vein, diseases of the, 721, 722, 1058. 
Port-wine stains, 1487. 

Post-basic meningitis of infants, 4 1 ; 

and see under Meningitis. 

-epileptic automatism, 1685. 

-mortem examinations, organisms found 
at, 14, 15. 

-mortem wart, 1402. 

of tuberculous origin, 31. 

-nasal catarrh, 1089. 

-operation Bui)|)uration duo to coliform 
bacilli, 26. 

-tussive suction, 1083, 1 204. 

-ulcer regime, 595, 596. 

-vaccinal oncephalo-myclitls, 277. 

Posture in relation to visceroptosis, 746, 
747, 748, 749. 

in treatment of acute poliomyelitis, 1570. 
in treatment of ostcu-artlmtis, 1361. 
Potain’s aspirator in pleural elfusioii, 1253. 
Potainon obtusipes m relation to para 
gonimiasjB, 306. 

Potassium iodide to accelerate elimination 
of lead, 369. 
risks of, 369. 

Potato poisoning, 391. 

Potters’ asthma, 1186. 

Pott’s disease in relation to compression of 
spinal cord, 1715, 1722, 1725. 

“ Powder holes,” 377. 

PrsBCordial oppression a symptom of cardiac 
failure, 853. 

Precipitin serum reaction in fuicnsic 
medicine, 7. 
in hydatid disease, 717. 
test for hydatids, 315. 
for trichimasis, 320. 

Precipitinogen, 7. 

Precipitins, 7. 

Precocity, sexual, 517, 518 

suprarenal cortex m relation to, 517. 
Precordial pain in acute endocarditis, 915. 
Prefontal lobes, lesions of, locahsing signs 
of, 1627. 

Pregnancy, acute necrosis of liver in, 695, 
and chorea, 1698. 
and diabetes, 417. 

as affoctod by Graves’s disease, 490. 
hormone tests for, 517, 
in relation to amomias, 790. 
in relation to art hritis, 1352. 
in relation to hypoohromm anajmisa, 776. 
to disseminated sclerosis, 1059, 
to epilepsy, 1676. 
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Pregnancy in relatian to obesity, 437. 
to osteomalacia, 1382. 
to visceroptosis, 746, 749, 750. 
jaundice in, 686, 695. 
leucocytoHis in, 796. 
menial disorders of, 1845. 
nausea of, 674. 

pernicious andemia of, 779, 790. 
vomiting of, 570, 578. 
toxic features of, 579. 
scarlet fever in, 70. 
sea-sickness in, 342. 
small-pox and, 146, 155. 
syphilis and, 204, 205, 223. 
toxacmio kidney in, 13()0. 
treatment of syphilis in, 223, 224. 
typhoid and, 84. 

Pregnandiob 614. 

Pregneninolone, 519. 

Prematurity, anjemia of, 775. 

Prepuce, chicken-pox on, 162, 

primary syphilitic sore of, 165, 166. 

Preputial diphtheria, 101. 
herpes, 1468. 

Presbyophrenia, 1827. 

Presenile and senile dementia, 1826 -1829. 

Pressure, atiuosphcric, effects of, upon 
living animals, 333, 335, 
signs in aortic aneurysm, 1044. 

in mediastinal tumour, 1280 
-symptoms m goitre, 497. 
in thoracic aneurysm, 1046, 1047, 1048 

Priapism, m dislocation of spinal cord, 1726 

Priee-Jones curve, 770, 771. 

in diagnosis of an-xmias, 467, 790. 
ill sprue, 639. 

Prickly heat, 1414, 1495. 

Primary lesion in yaws, 225. 
stage of syphilis, diagno.sis of, 197, 198. 

Primitive cardiac tube, the, 846, 847. 

Primula obconica as cause of skin irrita- 
tion, 1407. 

Proctitis, from constipation, 619, 

haemorrhagic, local treatment of, 653. 
in amcchic dysentery, 263. 

Proctoscopic examination, 616. 
in colitis, 651. 

Prodromal rashes, 74. 

Producer gas, dangers of, 379. 

Progeria, 478. 

Progesterone, 514, 616, 610. 

dosage and therapeutics of, 516. 
effects of, 514. ' 

in prophylaxis of abortion, 516. 
prescribing and administration of, 519. 

Prognathism in acromegaly, 473. 

Prognosis in cardiac affections, 859-861. 
in mental disease, 1812. 

Progressive bulbar paralysis, 1736, 1747. 
lenticular degeneration, 1673. 
muscular atrophy, 1743-1763; mvd 
Motor Neurone disease, 
pharjmgeal paralysis in, 1619. 


Progressive spinal muscular atrophy of 
children, 1756-1758. 
ojtjology of, 1766. 
course and prognosis of, 1765. 
diagnosis of, 1767. 
pathology of, 1757. 
symptoms of, 1767. 

Projectiie vomiting, 606. 

Prolactin, piescribing and administrktion 
of; 520. 

Prolan A, action of, 471. 

B, action of, 471. 

Prontosil album, 16. 

for streptococcus infections, 16. 
Prophylaxis of mental disease, 1813. \ 

Proptosis in infantile scurvy, 454. \ 

in oculo-inotor jiaralysis, 1508. 
in sinus thrombosis, 1609. 

Prostate, as focus of infection in fi brositis, 
1368. 

enlarged, testosterone in, 515. 
lesions of, in schistosomiasis. 309. 
Prostatic disease, nausea m. 574 
Prostatitis in cohform infection of urinary 
triu-t, 26. 

ill typhoid, 86. « 

Prostigmine m myasthenia gravis, 1797. 
Protamine insulin, 424, 425. 
with zinc, 424. 

Protein and fat in various foods in relation 
to diabetic diet, 426. 
content of oercbro-spinal 6uid, 1556. 
diet, excessive, in relation to arthritis, 
1360. 

in chronic nephritis (secondary), 1313. 
in asthma, 1148. 

“ shock ” in arthritis, 1354. 

therapy, non-specific, 1418. 

-containing drug^, skin cruyitions due 
to, 1448. 

Proteins, digestion of, 659. 
foreign, hypersensitivity to, 7. 
sensitiveness to, m relation to asthma, 
1149, 1152. 

Proteinuria, 1289 ; arid nee Albuminuria. 
Proteose in unne, J291. 

tests for, 1291. 

Prothrombin, 809. 

deficiency, conditions of occurrence of, 
809. 

Protozoan infections, 238-267. 

Pruning spider, 328. 

Prurigo mstivale, 1410. 

Bernier’s, 1413. 
ferox, 1456. 
flexural, 1413 
mitis, 1455. 
of Hebra, 1454. 

Pruritus, 1401-1404. 
aitiology and pathology of, 1402. 
1403. 

ani due to threadworms, 324. 
diagnosis of, 1402. 
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Pruritus, generalised, 1402. 
in diabetes, 416. 
in Hodgkin’s disease, 842. 
in jaundice, 686, 
in serum sickness, 8. 
localised, 1403. 
scrotal, 1403. 
senile, 1402. 

symptoms of, 1402, 1403. 
treatment of, 1402, 1403. 
vulvar, 1403. 

Pseiido-actinomyeosls, 189; and see 
Mycetoma. 

-angina, '983. 

-ankle-clonus in trench fever, 283. 
-arthritis, 1367. 

-buUsB in iodide oruptioiis, 1447. 

-chylous cflFusiona, 1263. 

-chyluria, 1296. 

-cirrhosis of liver, mcdiastino-pencardiac, 
961. 

-constipation, hysterical, 619. 

-crisis in lobar pneumonia, 1228. 

in typhus, 277. 

-cyesis, 676. 

-dementia in hysteria, 1882, 1883. 
-diarrhoea, 625, 670. 

in chronic appendicitis, 081. 

-diphtheria bacilli, 07. 

-flatuience, 575, 570. 

-haemophilia hepatica, 817. 
-hermaphroditism, 511-513. 

-hypertrophic paralysis, 1799, 1800. 
-ichthyosis, 317. 

-lipoma, 440. 

-oedema, 440. 

-pancreatic cysts, 744. 

-paralysis m syphilitic epiphysitis, 
206. 

-paresis, alcoholic, 359. 

-pelade, 1493. 

-reminiscence in senility, J 826. 

-sclerosis, 1673. 

-tabes, alcoholic, 359. 

-tubercles in schistosomiasis, 309. 
-typhoid of Deli, 271 . 

-ursmia, 1325. t 

Pseudologia phantastica, 1878. 

Psilosis, 638 ; arid see Sprue. 

Psittacosis, 175, 176. 

Psoriasis, 1469-1471. 

Psorosperms, 1483. 

Psychic disturbances in cerebro-spinal 
fever, 43. 

in chorea, 1698, 1700, 1701. 

Psychical changes in alcohoUc neuritis, 
1781. 

Psycho-analysis, 1817. 

in obsessional disorders, 1890. 
Psychological medicine, 1804-1891. 
Psychopathology, 1805-1812. 
Psychotherapy, 1816-1818. 
general rules on, 1817. 


Psychotherapy in alcoholism, 1839. 
in anxiety states, 1861. 
in hysteria, 678, 1886, 1886. 
in nervous dj^spepsia, 578. 
in pernicious vomiting of pregnancy, 579. 
indications for, 1817, 1818. 

Psychotic manifestations in Graves’s disease, 
487. 

Pterygoid chest, 1081. 

Ptomaine poisoning, 394 ; and see Bacterial 
food poisoning. 

Ptosis, 1.605. 

cervical sympathetic, 1509, 1731. 
in kiibisagari, 301. 
in lethargic! encephalitis, 1 579. 
in myasthenia gravis, 1795. 
sympathetic, 1509, 
tabetic, 1646. 

Ptyalin, role of, in digestion, 644. 

Ptyalism, 529. 

Pubertas prsecox, 517. 

Puberty, changes in body fat at, 437, 438. 
adiposity, 480. 
incidence of goitre at, 496. 
in relation to acne, 1429. 
to functional proteinuria, 1290. 
to mental disorders, 1 845. 
psychological crises of, affective disorders 
in; 1852. 

Pubic hairs, seborrhoeic affection of, 1428. 
Pudenda, ulcerating granuloma of, 1499, 
1500. 

Puerile breathing, J082. 

Puerperal apoplexy, 1 604. 
fevers 12 

peritonitis, 753, 750. 
psychoses, 1845. 
septicsemia, B. coli in, 27. 
prognosis of, 13. 

Puerperium aspredisposuig to erysipelas, 19. 
in relation to visceroptosis, 749, 7.50. 
mental disorders of, 1845. 

Pulmonary actinomycosis, 1216, 1217. 
anthrax, 59. 

apoplexy, 1162 ; and sec Lungs, in- 
farction of. 

artery, atheroma of, 1054. 

congenital malformations of, 968, 969 
972, 1055. 
defects of, 968, 969. 
dilatation of, pathological, 941. 
obliteration of, 968. 
prognosis of, 976. 
transposition of, 969. 
aspergillosis, 1217. 

collapse, 1165; and see Lung, coUapse of. 
complications in chicken-pox, 162. 
in diabetes, 417. 
in diphtheria, 103. 
in rheumatic fever, 200, 291. 
in scarlet fever, 72. 
in sraall-pox, 152. 
in whooping-cough, 112. 
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Pulmonary distomatosis, 1222. 
embolism, 10G2. 
fibrosis, 1183-1185. 
aetiology of, 1183. 
diagnosis of, 1185. 

following broncho-iDneumonia, 1183, 
1240. 

in relation to tuberculosis, 1183, 1184, 
1191. 

insular, 1184. 

pathology of, 1183, 1184, 1190. 
peribronchial, 1183. 
reticular, 1184. 
symptoms, 1184, 1185. 
incompetence, 926. 930, 941, 942. 
infarction, 14, 854, 1162; and see 
Lungs, infarction of. 
infection from oral sepsis, 624. 
lesions in paragonimiasis, 306. 
mycoses, the, 1215-1218. 
oedema, 1161 ; and sec Lungs, (edema 
of. 

in heart failure, 853, 854, 
in pleurisy with ellusion, 1251, 1253. 
treatment of, 874. 
osteo-arthropathy, 1375-1377. 
in bronchiectasis, 1156. 
in pulmonary tuberculosis, 1201. 
chronic, in empyema, 1256. 
stenosis, 926. 930, 940, 972, 975. 
symptoms of heart failure, 854. 
in influenza, 170, 173. 
in psittacosis, 176. 
tuberculosis, 1188-1215. 
acute miliary, 1191. 
oHiiology of, 1 1 88-1 1 90. 
after influenza, 170, 1193. 
age in relation to, 1188, 1193, 1206. 
as terminal event in diabetes, 417. 
bronchial glands in, 1190, 1191, 1192. 
calciflcatioii of tubercles (jf, 1192. 
caseation in, 1190. 
causal organism of, 1189. 
causes of death in, 1203. 
cavitation in, 1190, 1191. 
circulatory symjitoms of, 1196. 
classification of stages of, 1203. 
climatic treatment of, 1209, 1210. 
complications and sequelai of, 1202, 
1203. 

cough m, 1193. 
course of, 1203, 1204. 
diagnosis of, 1^4, 1205. 
dietetic treatment of, 1208, 1209. 
dust in relation to, 1189. 
early signs of, 1197, 1198. 
environment in relation to, 1 1 89. 
expectoration i n, 1193, 1194. 
fibrosis in relation to, 1185, 1191. 
graduated rest and exercise in, 1210. 
hsemoptysis in, 1169. 
heredity in relation to, 1188. 
hilum, 1200. 


Pulmonary tuberculosis, in relation to 
asthma, 1151. 
to emphysema, 1176. 
incubation perioci of, 1 190. 
influenza in relation to, 170. 
marriage and, 1206. 
medicinal treatment of, 1210, 1211. 
mental disorders in, 1843. 
mode of spread of, 1 191. 
occupation in relation to, 1189 
open, 1190. 

operative treatment of, 1212-1^4. 
path of infection in, 1189. 
pathology of, 1190-1192. 
physical signs of early, 1197, 119 
pleurisy m, 1192, 1193, 1202. 
pneumokoniosis in relation to, 1186, 
1187. 

pneumothorax in relation to, 1264, 
1265. 

predisposing eaiises, 1188, 1189. 
prognosis of, 1206-1208. 
pronenesH to chrome nephritis in, 1337. 
race incidence of, 1188. 
radiography iii, 1201, 1202. , 

risk of infection in, 1J90. 
sanatorium treatment of, 1208. 
sediraontaiion test in, 1204, 1205. 
sex-incidence of, 1188. 
signs of consoliciation in, 1198. 
signs of excavation in, 1 199. 
signs of fibrosis in, 1199, 1200. 
specific measures in, 1211, 1212. 
symptomatic treatment of, 1214. 
symptoms in relation to prognosis in, 
1206, 1207. 

symptoms of, 1192-1202. 
trauma in relation to, 1189. 
treatment of, 1208-1215. 
tuberculin tests for, 1205. 
vaccine treatment of, 1211, 1212. 
valve, congenital dcf(u*ts of, 969. 

Pulsation in thoracic aneurysm, 1044, 
1047, 1048. 

Pulse, anacrotic, in aortic stenosis, 930, 
931. _ 

bisferiens, in aortic stenosis, 930, 931. 
capillary, in aortic ineoiiipoienco, 933. 
collapsing, 933. 

Corrigan’s, 933. 
in acute appendicitis, 677. 
in acute endocarditis, 915. 
in acute myocarditis, 946. 
ill acute pericarditis, 959. 
in acute peritonitis, 754. 
in angina pectoris, 984, 985, 
in aortic aneurysm, 1047, 1049. 
in aortic incompetence, 933. 
in aortic stenosis, 930, 
in auricular fibrillation, 898. 
in auricular flutter, 901, 902. 
in blackwater fever, 248. 
in carditis in children, 014. 
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Pulse in cerebro-spinal fever, 38. 
in cholera, 120, 
in chronic myocarditis, 950. 
in congenital heart divsease, 971. 
in coronary occlusion, 992. 
in dilatation of heart, 956. 
in diphtheria, 100, 102. 
in fatty heart, 952, 953. 
in Graves’s disease, 486. 
in heart-block, 904, 905, 906. 
in heart failure, 854, 856. 
in hyiierthyroidism, 996. 
in hypertrophy of heart, 955. 

'n intracranial" tumour, 1541. 

I meningitis, 38, 39, 45. 

mitral incompetence, 939. 

L mitral stenosis, 936. 
palpitation, 876. 
in paratyphoid fever, 95. 
in rheumatic fever, 290. 
in scarlet fever, 72. 
ill sppticaunia, 13. 

Ill trench fever, 282. 

in typhoid fever, 81, 82, 85, 87, 90. 

Ill typhus, 277, 278. 
in yellow fever, 178, 179. 
intermittent, 883, 890. 

commonest cause of, 883. 
irregular, 883 

in corebro-spinal fever, 38, 45. 
in tuberculous meningitis, 1501. 
mitral, 895. 

slow, in abscess of brain, 1553. 

in jaundice, 685. 
venous, ventricular form of, 899. 

forms of, 849 -851 . 
water-hammer, 933. 

Pulse-period m cardiac cycle, 849, 
-pressure, high, in aortic incompetence, 
933. 

m hyperthyroidism, 996. 

Pulses, unequal, in aortic aneurysm, 1047. 
in cervical ribs, 1775. 
m mediastinal tumour, 1280. 

Pulsus alternans, 848, 853, 856, 911, 912, 
996. 

bigeminus, 884, 887. 

a danger signal in use of digitalis, 868. 
bisferiens in aortic stenosis, 930. 
irregularis perpetuus, 895. 
paradoxus, 959, 962. 
trigeminus, 884, 888. 

Puncture fluids, tubercle bacilli in, 32, 33. 

Pupil, the myotonic, 1508. 

Argyll Robertson, 1508 ; and sec Argyll 
Robertson pupil. 

Pupils and accommodation, jiatholugical 
conditions of, 1507-1508. 
eccentricity of, significance of, 1507, 
effects of sympathetic paralysis on, 1507, 
in alcoholic coma, 357. 
in ,aortic aneurysm, 1046. 
in apoplexy, 1000. 


Pupils in cerebral thromhosis, 1600. 
in cerebro-spinal fever, 38, 43. 
in chronic alcoholism, 359. 
in general paralysis of the insane, 1638, 
1639. 

in heat hyperpyrexia, 349. 
in lethargic encephalitis, 1579. 
in mediastinal tumour, 1280. 
in pin-hole, in typhus, 278. 
ill pontine lesions, 1601. 
in syringomyelia, 1731. 
in tabes, 1645, 1646. 
unequal, diagnostic significance of, 1507. 
in enlarged modiastnial glands, 1 278. 
Purgatives as a cause of diarrhoea, 622. 
for diabetics, 425. 

habitual use of, as cause of colitis, 649. 
in chronic nephritis, 1314. 
the use and abuse of, 620, 621. 

Purified protein test for tuberculosis, 1205. 
Purin bodies, 1284. 

Ill relation to gout, 430. 
output of, in urine, 1284. 
content of various foods, 435. 

Purkinje fibres, 846. 

Purpura, 810, 811, 813-817, 1451. 
acute nephritis in relation to, 1304. 
anaphylactoid, 815. 
arthritica, 816. 

blood platelets in relation to, 810. 
cachectic, 811. 
classification of, 811, 812. 
fulminans, 811. 
haemoptysis in, 1170. 
heemorrhagica, hei editary, 817. 
Henoch’s, 815-817. 

idiopathic, 813 ; and sec. Thrombocyto- 
penia, essential. 

m acute hepatic necrosis, 696, 697. 
in acute leukaemia, 807. 
in bacterial food poisoning, 400. 
in benzene poisoning, 383. 
in jaundice, 684. 

Ill kala-azar, 253. 
in necrosis of liver, 697. 
in septicaBmia, 13. 
in yellow fever, 179. 
infective, 811. 
maligna, 814. 
of old age, 811. 
prognosis of, 815. 

relation of, to other diseases, 811, 812. 

rheumatica, 1367. 

Ill children, 913. 
simplex, 816. 
symptoms of, 814. 
thrombocytopenic, 580, 813, 
signs of, 810, 811. 
toxic, 815. 

Purpuras, nervous, 811. 
the, 1451. 

Purpuric drug eruptions, 1447. 
eruptions in children, 292. 
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Purpuric cniptiauf; in sprue, 64,0. 
rheumatic, 290. 

states, Bumpol-Leede phenomenon in, 66. 
Pus, charaetera of, in hepatic abaceas, 710. 
detection of tubercle bacilli in, 33. 
in vomit in suppurative gastritis, 683. 
Pustulation in small-pox, 147, 149. 

Pustule, 1398. 

Putrefaction in pyloric obstruction, C05. 
intestinal, as cause of dian’hoea, G23. 
as a cause of flatulence, 644. 

Pysemia, 13, 14. 
arterial, 14. 

in relation to septic endocarditis, 14, 
919. 

from abscess of lung, 1180, 1181. 
from local infection, 2. 
from streptococcus infection, 15. 
relation of, to Boj)ticaeimia, ik 
scarlatinal, 69. 

staphylococcal, vaccine treatment of, 18, 
19 . 

symptoms of, 13, 14. 
systemic venous, 13. 
treatment of, 16, 17. 
types of, 13. 

Pysmia and phlebitis, 1057. 
intracranial abscess in, 1552. 
portal, 14, 85, 723. 

Pysemic arthritis, 1356. 

Pyelitis, 1330-1334. 
m coliform infection, 25. 
in jiarat-yphoid fever, 95. 
in typhoid, 86. 

Pyelo-cystitis in coliform infection, 25. 
Pyelography, 1288. 

Pyelo-nephritis m coliform infection, 25, 26. 
in paratyphoid fever, 95. 
in typhoid, 86. 

Pyknic habitus m relation to affective 
j)SychoseH, 1852. 

Pyknolepsy, 1680, 1687. 

Pylephlebitis in paratyjihoid fever, 95, 
in typhoid, 80. 
non-fiuiipurative, 721. 
portal, 1058. 

suppurative, 14, 676, 721, 722, 1057, 1058. 
Pyloric obstruction, 004-606. 

ulcers as cause of, 589, 591-605. 
stenosis, hypertrophic, 606, 607. 

Pylorus, congenital hypertrophy of the 
606, 607. 

Pym’s fever, 180. 

Pyogenic infections, coU exudate in largely 
polyniorphoifu clear, 34. 
Pyonephrosis, 1342, 1343. 
Pyo-pneumothorax, tubercular, 1,264. 
Pyorrhcea alveolaris, 522, 523. 

aetiology and pathology of, 622. 
of clonic gOistritis, 524, 
of gastric ulcer, 624. 
as source of toxins, 526. 
importance of dental treatment in, 622. 


Pyorrhoea ahreolails, atreptococci in, 15, 18. 
vaccine treatment of, 18. 
vitamin A deficiency in relation to, 
442. 

Pyosis mansoni, 1496, 

Pyothorax, 1258. 

Pyramidon, effect of, on colour of urine, 
1295. 

Pyrene poisoning, 388. . 

Pyretic drugs, 348. 

P^exia, after heat-stroke, 348, 349. 1 
in acute appendicitis, 677. \ 

in coliform infection of kidney, 26.\ 
in diphtheria, 99. \ 

in erysipelas, 20. \ 

in focal sepsis, 11. \ 

in general tuberculosis, 35, \ 

in Hodgkin’s disease, 842. 
in mumps, 164. 

in pulmonary tuheroulosis, 1195. 
in purulent pt^ri carditis, 959. 
in rat-hjte fever, 237, 238. 
in relapsing fever, 236. 
in scarlet fever, 67, 69, 77. 
m septic endocarditis, 921, 922. 
in sopticaimia, 12. 
ill scrum sickness, 8. 
in small-pox, 147, 149. 
in undulant fever, 129. 

Pyrotherapy in syphilis, 222, 223. 

Pyruvic acid in brain, excess of, efl’octs of, 
447. 

test for, 447. 

Pyuria, 25, 1295, 1296. 

“ Q ” fever, 273. 

QRS deflection in electrocardiogram, 1003. 

Quadriceps paralysis, 1765. 

Quartan typo of malaria, 242. 
Quartz-miner’s phthisis, 1180. 
Queckenstedt’s phenomenon, 1537. 
Quinaerine, 245. 

Quinby, 218. 

Quincke’s disease, 1073 ; and me, Aiigio- 
rUJurotic oedema. 

Quinidine, 870-872. 

contra-indieatif)Tis to use of, 871. 
disadvantagOH-of, 871. 
dosage of, 872. 
effects of, 870. 

ill auricular fibrillation, 870, 871, 900. 
flutter, 903. 

in hyperthyroidism, 871. 
in iiaroxysmal tachycardia, 872, 894. 
indications for, 900. 

risk of embolism and thrombosis in, 871. 
toxic symptoms from use of, 871. 

Quinine as cause of optic atrophy, 1 504. 
for prophylaxis of common cold, 134. 
hydrohromide in Graves’s disease, 489. 
in disseminated sclerosis, 1659. 
in malaria, 244, 246, 
in relation to blackwater fever, Sf47., 
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Quinine, salts of, 244, 245. 

Quinophan (cinchophen) causing hepatic 
necrosis, 696. 
in gout, 436. 

Quinostab, 218. 

Quinsy, 535, 536. 

Quotidian lever, 242. 

Rabbits as carriers of infection in tulareemia, 
62. 

Rabies, 1585 ; and see Hydrophobia. 

Radiation therapy of goitre, 498. 

Radioulitis, 1770, 1771. 

Radio-active substances, injuries from, 354, 
355. 

Radiography of the chest, 1084, 1201, 1202. 
of the mtcBtines, 613, 614. 
of the kidney and ureter, 1288, 1332, 
1335, 1337, 1339, 1340, 1344, 1348. 
of the stomach, 566, 567, 568. 

Radiological diagnosis oi miliary tulicrcul- 
osis, 35. 

Radiostoleum in couliae disease, 634. 
m obesity, 439. 

Radiotherapy of cancer of cesophagus, 558. 

Radium dermatitis, 354, 1411. 
in Graves’s disease, 491. 
ill Hodgkin’s disease, 843. 
injuries, protection from, 355. 

symptoms of, 354, 355. 
ill lupus of larynx, 1106. 
in treatment of aiiaimias, 822. 
needles, in malignant tumours of nose, 
1095, 

salts in industry, 354. 
the most deadly of iioisoiis, 354.. 
therapy of blastomycosis, 191. 
treatment of cancer of cesophagus, 558. 
treatment of laryngeal tumours, tech- 
nique of, 1112. 

Radon in Graves's disease, 491. 
in new growths of lung, 1221. 
in cesophageal cancer, 658. 

R&les, 1083. 
leathery, 1165. 

Rammstedt’s operation for congmiital 
. hypertrophy of the iiylorus, 607. 

Rasn^in cerebro-spmal fever, 38. 
in chicken-pox, 153, 161. 
in congemtal syphilis, 205. 
in dengue, 181. 

in erysipelas, chanxetors of, 20. 
in flea typhus, 270. 
in glanciers, 60. 
in glandular fever, 286. 
in influenza, 168. 
in leprosy, 122. 
in measles, 136, 137, 138- 
in Oroya fever, 131. 
in paratyphoid fever, 95. 
in psittacosis, 175. 
in rat bite fever, 237. 
in relapsing fever, 235. 


Rash in Rocky Mountain tick typhus, 274. 
in rubella, 144. 
in scarlet fever, 66, 67, 69, 70. 
in secondary syphilis, 201 , 202. 
in small-pox, 149, 150, 161, 153. 
in trench fever, 277, 278. 
in tsutsiigamuslii disease, 271. 
in typhoid, 81. 
in typhus, 277. 
ill yaM^s, 226. 

Rashes after diphtheria antitoxin, 107, 108. 
drug, 74, 1446-1449. 
in bacterial food poisoning, 400. 
in septic diphtbcria, 101. 

Raspberry tongue in scarlet fever, 68. 
Rat-bite ebseaso, 237. 

lever, 237, 238. 

Rat flea, 125. 

Rats as disseminators of rat- bite fever, 
237. 

as medium of infection of S])irocha4oBi.s 
ictcro -hajinorrhagiaj, 23 1 . 
in relation to flea typhus, 270. 
to leptospirosis, 229, 230. 
to plague, 125, 127. 
to trichiniasis, 319. 
moasuics of destroying, 127. 

Rav;-beef tongue m ciiabctes, 416. 
Ray-Iungus disease, 185 ; and see Aetino- 
mycosis, 

Raynaud’s disease, 1075-1078. 

paroxysmal haimoglobinuna in, 1292. 
phenomenon, 1075, 1076, 1077. 
syndrome in polycythamia, 794. 
Reaction, mixed electrical, m progressive 
muscular atrophy, 1760. 
of degeneration in acute poliomyeUtis, 
1572. 

of a fluid, in relation to H-ion eoncontia- 
tion, 406, 406. 

Rebound, excessive, m cerebellar lesions, 
1533. 

Recession, systolic, in hypertrophy of right 
ventricle, 956, 956. 
Recklinghausen’s disease, 498, 1788. 
Rocompression in the treatment of caisson 
(bsease, 33G, 338. 

Rectal crises in tabes, 1647. 
treatment of, 1651. 

examination, value of, in acute appendi- 
citis, C77, 678, 679. 

hsemorrhage from polypi of colon, 656. 
lavage in bacillary dysentery, 118. 
papillomata in schistosomiasis, 309. 
Rectum, the, 609, 610, 612. 

dyschezia in relation to the, 613, 617, 
618. 

inflammatory lesions of, in chiufa, 304. 
lesions of, in lymphopathia venereum, 
184. 

in BchistoaomiasiB, 309, 310. 
recumbency, necessity for, in diphtheria, 
108. 
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Rectum, stricture of, in lymphupathia 
venereum, 184. 

Red corpuscles, fragility of, in acholuric 
jaundice, 689, 690. 
large count of, in new-born, 688. 

“ Red line,” 1072. 

Redecker’s I 1190. 

Red-light treatment of amall-pox, 156. 
Reduviid bug vectors of trypanoaomiaaia, 
261, 262. 

Re-education in hysteria, 1885. 

Reflex epilepsy, 1681. 
grasping, 1528. 
mass, 1726. 

Reflexes, abdominal, diminution of, in 
lesions of hemispheres, 1527. 
exaggerated, in trench fever, 283. 
in acute poliomyelitis, 1570, 1571, 1572. 
in alcoholic coma, 357. 

neuritis, 1781. 
in apoplexy, 1601, 1602. 
in cerebral diplegia, 1622. 
in cerebro-spinal fever, 38, 43. 
in chorea, 1701. 
in diabetes, 417, 1783. 
in disseminated sclerosis, 1655, 1657. 
in dystrophia myotonica, 1793. 
in Friedreich’s ataxy, 1667. 
m general paralysis of the insane, 1638. 
in hemiplegia, 1602. 

in hydrocephalus in children, 1549, 1550. 
in hydrophobia, 1686. 
in hysteria, 1882. 
in iiitorstitud neuritis, 1769, 1771. 
in Landry’s paralysis, 1787. 
in lethargic encephalitis, 1581. 
in localisation of spinal cord lesions, 
1721. 

in myasthenia gravis, 1796. 
in pellagra, 465. 

in progressive muscular atrophy, 1750, 
1751. 

in sciatica, 1771. 
in sleeping sickness, 258. 
in spastic paraplegia, 1718. 
in subacute combined degeneration, 
1739, 1741. 

in syringomyelia, 1730. 
in tabes, 1642, 1644, 1649. 

Refractory stage of conductivity, 848. 
Rdgime lact6e in passive hyperaimia of 
lung, 1161. 

Regurgitation of food, 551, 556, 571. 
Reichenberg reactidh for relapsing fever 
spirochaites, 235. 

Reider type of leucocyte in Oroya fever, 131. 
Relapsing fever, 234-237. 
mortality in, 236. 

N. African, 234, 235. 

Panama, 234. 

path of infection in, 234. 

pathology of, 234, 235. 

Persian and N.W. Indian, 234, 236. 


Relapsing fever, prognosis of, 236. 

Spanish, 234, 236. 

symptoms of, 235, 236. 

ticks in relation to, 234, 235, 236. 

treatment of, 237. 

varieties of, transmitted by lice, 235. 
Relapsing fevers, lice -borne, symptoms of, 
235. 

tick-borne, symptoms of, 236. j 
Remissions in chronic myeloid leulnemia, 
804, 805. 

in undulant fever, 129 
Renal affections in spirochsetosis iili^tero- 
hromorrhagica, 232. 
calculi, 1338-1341. 

in hyperparathyroidism, 499. 
in vitamin A deficiency, 442. 
colic, 1339. 
in pyelitis, 1331. 
treatment of, 1340, 1341. 
crises in tabes, 1647. 
disease, hypertension in relation to, 1065, 
1066. 

ill relation to cerebral thrombosis and 
hajmorrhage, 1597. 
papillcedcina in, 1540. ^ 

relationship of cardio-^vaseular hyper- 
trophy to, 1035. 
dwarflsm, 1316. 
dysbiotrophy, 1315. 
fibrosis and atheroma, 1038. 
function, estimation of, 1286-1288. 
gylcosuria, 428, 429. 
symptoms in diabetes, 417. 
vein, thrombosis of, 1298. 

Repression, 1811. 

Reproduction, vitamin E in relation to, 
445. 

Reproductive system in Graves’s disease, 
488. 

Resection of colon for cancer, 660. 

Reserve force of heart, 852. 

Resistant stupor m corobro-spinal fever, 
39. 

Resonance, pulmonary, varieties of, 1082. 
vocal, 1084. 

Respiration, disturbed, in intraeranial 
tumour, 1541. 

in relation to sinus arrhythmia, 885. 
irregular, in corobro-spinal fever, 38, 
Respiratory centre, function of, in regu- 
lating reaction of blood, 407. 
complications of typhus fever, 278. 
disorders in rickets, 457, 458. 
effects of high altitudes, 338. 
exchange in relation to heat production, 
403. 

failure in Landry’s paralysis, 1785, 1786, 
1787. 

in snake bite, 330. 
movements in emphysema, 1174. 
quotient, determination of, 403. 
rhythm in lethargic encephalitis, 1582. 
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Respiratory stimulants, 382, 407. 
symptoms of aortic aneurysm, 1045, 
1046, 1048. 

system, diseases of, 1081-1282. 

Response to treatment as a guide to cardiac 
prognosis, 861. 

Rest and exercise, graduated, in pulmonary 
tuberculosis, 1240. 

Rest force of heart, 852. 

importance of, in treatment of heart 
conditions, 862, 863, 864, 915, 
917. 

Resting-Juice, examination of, 568, 569. 

m cancer of stomach, 602. 

Restlessness in acute peritonitis, 754. 
Retardation of thought m depression, 1856, 
1858. 

Retention of urine m cerebro-sjuiial fever, 
51. 

in typhus fever, 278, 280. 

Reticuloc^e count, normal, 772. 
crisis, 774, 777, 783, 820. 

as guide m treatment of aneemia, 820. 
Reticulocytes, 772. 

in blood ui pernicious anaemia, 781. 
Roticulocytosis, marmite as stimulant of, 
468. 

Reticulo-endothelial cells, lipoid in, in 
Niemann- l^iok’s disease, 835. 
system, diseases of the, 833-837. 

role of, in relation to immunity 
reactions, 825. 
spleen as part of, 825. 

-endotheliosis of spleen, 837. 
-endothelium in lymph glands, 838. 
Retina, embolism of central artery of, 1063. 
Retinal artery, thrombosis of, 1060. 

changes in amaurotic family idiocy, 
1625. 

in diabetes mellitus, 417. 
haemorrhages, m leukamiia, 804, 807. 

HI malaria, 243. 
in nephritis, 1305, 1312, 1318. 
in septic endocarditis, 921. 
in small- pox, 152. 

in Hiibaciite combined degeneration, 

1740. 

p uls ation in aortic incorapotence, 933. 
tuberculoma, papillciedema in, 1540. 
vein, central, thrombosis of, 1061. 
veins m congenital heart disease, 971. 
Retinitis, albuminuric, 1311, 1312. 
diabetic, 417. 

in chronic nephritis, 1311, 1312. 
in uraemia, 1325. 

Retrobulbar neuritis, 1502, 1503. 
Retro-colio abscess, 263. 

Retrooollic spasm, 1705. 

-pharyngeal abscess, 539, 540. 

in glandular fever, 287. 

Retrostefhal soreness in tracheitis, J021. 
Revaeclnation, 158, 159, 160. 

Rhabditls pellio, 316. 


Rhagades in congenital syphilis, 205. 
Rheumatic endocarditis, 290, 292, 915. 
fever, 288-296. 

distinguished from meningitis, 46, 293. 
streptococci in, 15, 288. 
infection of heart in clnldhood, 292, 913, 
914. 

nodules, 292. 

Rheumatism and chorea, 913, 1697, 1698, 
1701. 

cardiac disease in relation to, 292, 913. 
gonorrhoeal, 23, 1 355. 
in scarlet fever, 70, 72, 77. 
malignant, 918. 

manifestations of, in children, 292, 913. 
muscular, 1367-1373. 
non-articular, ] 367-1374 ; and see 
Fibrosiiis. 

relation of Henoch’s jmrpura to, 816, 816. 

of septic endocarditis to, 918. 
scarlatinal, 1356. 

tonsillitis ill relation to, 533, 534, 913. 
Rheumatoid arthritis, achlorhydria and 
565. 

pyorrhoea alveolaris in relation to, 624. 
Rhinitis, acute catarrhal, 133 ; and see 
Cold, the common, 
allergic, 1090. 
atrophic, 1086-1088. 
chronic catarrhal, 1084-1086. 
hypertrophic, 1085. 
in scarlet fever, 70, 71. 
Rhino-pharyngitis, destructive ulcerating, 
228 ; arid see Gangosa. 
Rhinophyma, 1405. 

Rhlnorrhoea in allergic conditions, 751. 
m scarlet fever, 69, 71. 
paroxysmal, 1090. 
vasomotor, 1090. 

Rhinosporidiosis, 157, 193. 

Rhinosporidium equl, 193. 
seeberi, 193. 

Rhinotomy, lateral, 1095. 

Rhipicephalus sanguineus, 273. 

Rhonchal fremitus, 1082. 

Rhonchl, 1083. 

Rhus toxicodendron as source of skin 
irritation, 1408. 

Rhythm, cardiac, abnormal, 847. 

change of, as an indication of dilata- 
tion, 954. 
ociopic, 847. 
gallop, 102, 856, 996. 
hetcrotopic, 847. 
idio -ventricular, 847. 
in paroxysmal tachycardia, 892, 893. 
ill pericarditis, 968. 
nodal, auriculo-ventricular, 847, 894. 
normal, 847, 
prognosis in, 866. 
sinus, 847, 
tic-tac, 856. 
triple, varieties of, 866. 
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Rhythmiclty of heart muscle, 846. 

Rib decortication operation for empyema, 
1258. 

Riboflavin (vitamin Bg), 448. 
in prophylaxis of pellagra, 463, 464. 

Rice, polished, use of, a cause of beriberi, 
459. 

polishings as source of vitamin, 463. 

Rice-water stools of cholera, 120, 
in summer diarrhoea, 629. 

Rickets, 456-459. 
in rooJiac disease, 634. 
in relation to broncho-pneumonia, 1237. 
to epidemic diarrham, 631. 
to epilepsy, 1678. 

Rickettsia bodies, 268. 

in trench-fever-infccted lice, 276. 
in typhus, 276. 
diseases, 268-284. 
prowazeki, 268, 269, 276. 
species of, 269, 271, 273, 

Rickety rosary, 457. 
spine, 457. 

Rift Valley fever, 182. 

Rigidity as early symptom of paralysis 
agitans, 1670, 1671. 
in cerebral diplegia, 1622, 1623. 
in cerebro-spmal fever, 38, 39, 41. 
in tuberculous meningitis, 1501. 
of right rectus in acute appendicitis, 677. 
painful, in acute poliomyelitis, 1570. 

Rigor after arsphenamine jireparations, 21 1 . 
in incubation period in syiihilis, 200. 
mortis, early, in bacterial food poisoning, 
399. 

in cholera, 119. 
in heat-stroke, 348. 
in yellow fever, 177. 

Rigors in amoebio abscess of liver, 709. 

Ill biliary colic, 730. 

in blaekwater fever, 248. 

jn cerebro-spinal fever, 38. 

in eoliform mfecLioii of kidney, 25. 

in empyema, 1255. 

in erysipelas, 19. 

in inhuenza, 168. 

in leprosy, 122. 

in malaria, 242. 

in purulent pericarditis, 959. 

in pyelitis, 1331. 

in rat-bite fever, 237. 

in relapsing feven 235. 

in sejiticapmia, IZ 

in small-pox, 147. 

in suppurative pylephlebitis, 722. 

in tsutsugamushi disease, 271. 

in typhoid, 83. 

in typhus, 270. 

toxamiic, 11. 

Ringworm, 1432-1438. 
of the beard, 1435. 
of the glabrous skin, 1436-1438. 
of the nails, 1438. 


Ringworm of the scalp, 1433-1435. 
Ringworms, pustular body, 1437. 

Rinne’s test for nerve deafness, 1515. 

Risus sardonicus, 55. 

Ritter’s disease, 1421. 

Rocky Mountain, 273; and see Spotted 
fever. 

tick typhus, 273, 274 ; and see ^typhus, 
Rocky Mountain tick. 

Rodent ulcer, 1484. i 

Rodents, as carriers of infection in\ tular- 
aemia, 61, 62. \ 

role of, in transmission of llocky Moun- 
tain tick typhus, 273. \ 

Rogers’s disease, 968, 972. \ 

method of treatment of cholera, ]2l\ 
Romberg’s sign in Fiiedrcich’s ataxy, 1666. 

in sleeping sickness, 258. 

Root shadows in pulmonary tubcnle, 
significance of, 1201. 

Rosacea, 1404-1406. 

achylia as a cause of, 565, 1405. 
oral sepsis in relation to, 525. 
sehorrhoea in relation to, 1401. 

Rose spots in paratyphoid lever, 95. 
in trench fever, 283. 0 
in typhoid, 81. 

Roseola urticata, 198. 

Roseolar rash of syphilis, 198. 

Ross’s researches in malaria, 238. 

Rotch’s sign in acute pericarditis, 959. 
Rdtheln, 143. 

Rothera’s nitroprusside test for ketonuria, 
418, 1295. 

Round-worms, 322. 

diseases due to, 315-324. 

Rubella, 143-146. 

Rubyl, 218. 

Rumination, obsessional, 1 889. 
Rumpel-Leede phenomenon m measles, 66. 

in scarlet fever, 66. 

Rupia, 198. 

Rusty sputum, 1196, 1228. 

Sabre-scabbard tibia, 203, 206. 

in yaws, ^26. 

Sachs-Georgi reaction for syphilis, 106. 
Saddle-back nose of congenital syphilis, 
205, 1093. 

St. Anthony’s lire, 394. 

St. Vitus* dance, 1697 ; artd see Chorea. 
Salaam spasm, 1680. 

Salicylate of soda in lethargic encephalitis, 
1583. 

Salicylates, excretion of, in urine, 1295. 
in acute poliomyelitis, 1674. 
in rheumatic fever, 294, 295. 

Saline infusion m peritonitis, 758. 
in shook due to hemorrhage, 769. 
in summer diarrhma, 631. 

Salines contra-indicated in sulphonaraidc 
therapy, 16, 51. 

hypertonic, in bacdlary dysentery, 118, 



INDEX 


2006 


Salines hypertonic, in cholera, 121. 

in heat hyi)erpyrexia, 350. 

Saliva, deficient secretion of, 164, 629, 530. 
dribbling of, in progressive muscular 
atrophy, 1748. 

drugs inhibiting socrotion of, 529. 
drugs stimulating secretion of, 530. 
excessive secretion of, 629. 

Salivary glands, diseases of the, 529-533. 
m Mikulicz’s disease, 845. 
in mumps, 164. 

Salivation, conditions associated with, 529. 
in achalasia of the cardia, 648. 
in acute gastritis, 682. 
in cancer of the oesophagus, 550. 
in chronic arsenical poisoning, 372. 
in gastric disorders, 572. 
in lethargic encoplialitis, 1 580. 

Ill mercurial stomatitis, 376, 627. 
ill pellagra, 465. 
in pyorrhoea, 622. 
in sea-sickness, 342. 
in small-pox, 150. 
in waterbrash, 572. 

Salmon patch,” 205. 

Salmonella group of bacilli, 78, 94, 393, 
395, 397, 399. 

infections, dillerent virulence of rough 
and smooth strains of, 6. 

Salt, common, in treatment of Addison’s 
disease, 607. 

required to make up for loss in sweat, 
351. 

Salt-free diet m ascites, 766. 

in hypertension, 1069. 

Salvarsan, 208. 
in anthrax, 59. 
in relapsing fever, 237. 
in yaws, 227. 

methods of administration of, 210. 
risks of, in aneurysm, J 049. 
toxic symptoms after, 211, 383. 

prophylaxis of, 213, 214, 383 ; a7id 
see Arsenobenzene, Arsphena- 
niinc. 

Salyrgan in heart disease, 870. 

Sanatorium treatment of pulmonary tuber- 
culosis, 1208. 

Sand-flies in relation to kala-azar, 251. 
to oriental sore, 255. 
to Oroya fever, 131. 
to j)hlebotomu8 fever, 180, 181. 
Sand-fly fever, 180. 

“ Sandy patches ” in schistosomiasis, 310. 
Sanocrysin as cause of endothelial damage, 
812. 

treatment of pulmonary tuberculosis, 
35, 1211. 

Santonin in ascanasis, 323. 

Saprophytic bacteria, 1. 

Sarcoidobis, 1476-1480. 

Sarcoma, multiple idiopathic, of Kaposi, 
1487. 


Sarcoma, myeloid, 1380. 
of liver, 718. 
of nose, 1095. 
of skin, 1487. 
of spleen, 833. 
of tonsil, 545. 

Sarcoptes scabiei, 1444. 

Saturation tests for ascorbic acid in relation 
to nutrition, 450. 

Saturnism, 361. 

Sauerbruch operation of thoracoplasty, 
1214. 

Sausage poisoning, 395, 401. 

Scabbard trachea, J 1 28. 

Scabies, 198, 1444, 1445. 
diagnosis of, 198, 202, 1444. 

Scalp, actinomycosis of, 187. 
eczema of the, 1412. 
ringworm of the, 1433-1436. 
sehorrlioeic dermatitis of, 1427. 

Scapula, winged, 1520, 1747, 1758. 

Scar, hypertrophic, I486. 

Scarlatina, 63 ; and see Scarlet fever, 
miliaris, 66. 
sine eruptione, 70. 

Scarlatinal nephritis, 65, 69, 71, 72, 77, 78. 
prevention of, 77, 78. 
rheumatism, 70, 72, 77, 1356. 

Scarlatinlform rashes in other diseases, 74, 
75. 

Scarlet fever, 63-78. 

acute nephritis in, 1304. 
and diphtheria, 64, 73, 96. 
and tonsillitis, 66, 69, 70, 77, 534. 
and tuberculosis, 75, 
antitoxic serum for, 17, 65, 75. 

in erysipelas, 21. 
arthritis in, 69, 72, 77, 1360, 

Dick test for susceptibility, 64, 68, 73. 
m relation to chicken-pox, 160. 
in relation to measles, 130. 
prophylaxis of, 65, 75, 76. 
seasonal incidence of, 63. 

Schultz Charlton blanching test m, 65, 

73. 

serum treatment of, 17, 76. 
simple, 68, 69. 
streptococci in, 17, 64. 

Scarring alter small-pox, 150, 152. 
efiects of, in syphilitic cases, 195, 196. 

Soheele’s green, 370, 373. 

Schick’s lest for susceptibility to diph- 
theria, 100, 107. 
typos of reaction, 106, 

Schilder’s disease, 1662, 1663. 
mental disorders in, 1834. 

Schistosoma bovis, 308. 
hoematobium, 308, 309, 310. 
japonicum, 308, 309, 3U). 
mansoni, 308, 309, 310. 
matthei, 308. 
life cycle of, 308, 309. 

Schistosomiasis, 308-311. 
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Schistosomlaslc, dysentery, 310. 

Schizogony of|malarial parasite, 230. 
Schizoid personality, 1864. 

Schizont of malarial parasite, 230. 
Schizophrenia, 1863-1876 
Schizotrypanosomiasis, 261. 

Schmidt’s syndrome, 1520. 

Schdnlein’s disease, 816, 1367. 

School attendance and measles, 141, 142. 
Schiifiner’s dots in malarial parasite, 240. 
Schuller-Ghristian’s disease, 836. 

Schultz Charlton blanching test in Bcarlot 
fever, 65, 73. 

Schumm’s test in febrile malaria, 241. 
Sciatic nerve, external, lesions of, 1766. 
great, lesions of, 1765, 1766. 
internal, lesions of, 1766, 1767. 
peri-neuritis affecting, 1370. 

Sciatica, 1770-1773. 

as symptom of osteo-arthritis, 1359. 
associated with subarachnoid hannoiT- 
hage, 1590. 

Sclavo’s anti-anthrax scrum, 58, 59. 

Scierema neonatorum, 1476. 

Sclerodactylia, 1475. 

Scieroderma, 1475. 

Raynaud’s disease in relation to, 1077. 
Scleroma of trachea, 1125. 

Sclerosis, amyotrophic lateral, 1743, 1753. 
diffuse hyperplastic, 1035-1037. 
disseminated, 1053-1660. 

diagnosis of, 1654, 1658, 1720. 
mental disorders in, 1834. 
retrobulbar neuritis in, 1502, 
transient ambyojna in, 1 502. 
lobar atrophic, 1621 ; and see Cerebral 
diplegia. 

Scolices of taenia, 313, 314. 

Scolopendra gigantea, 328. 

Scorbutus, 451 ; arid see Scurvy. 

Scorpion stings, treatment of, 329. 
Scorpions, diseases due to, 329. 

Scorpeena scropha, 332. 

Scotoma, central, 1502, 1503, 1529, 1657. 
Scratch eruption, 1418. 

in pedieulo.sis vestimontorum, 1442. 
in scabies, 1444, 1445. 

Screw worm, the, 326, 327. 

Scrofulodermia, 1463. 

Scrotum, affections of, in syphilis, 199, 
erythematous dermatitis of, 1414. 
filarial lesions of, ^16, 317. 
gangrene of, in Rocky Mountain tick 
typhus, 274. 
pruritus of, 1403. 
sebaceous cysts of, 1485. 

Scurfy head, 1423, 1432. 

Scurvy, 451-453. 

Alpine, 463. 
hajmoptyais in, 1170. 
infantile, 454-456. 

intra-muscular haBinorrhage in, 1373. 
myositis in, 1373. 


Scurvy-rickets, 459. 

Sdt. 386 B, in treatment of Bartonellosia, 
132. 

Sea-sickness and allied conditions, 341- 
343. 

treatment of, 342, 343, 571. 

Sebaceous cysts, 1485. 

Seborrheea, 1400. 
adiology of, 1400. 
and acne, 1401. 
baldness in, 1428, 1492. 
complications of, 1401. 
in schizophrenia, 1872. 
sicca, 1427. 

Seborrhoeic dermatitis, 1427-1429. \ 

organisms, 1427. ^ 

Secondary infections in syphilis, 196. 
lesions of syphilis, 198-201. 
syphilitic eruptions, 201, 202. 

Sedatives m afl'ective disorders, 1862. 
in angina pectorLs, 989. 
in cerebro-spinal fever, 51, 52. 
m heart cases, 863. 
in mental illness, 1818. 
in morphmo mania, 1841. 

Sedimentation rate of red blood cells as 
guide to prognosis in acute 
nephritis, 1305, 1306. 
as guide to prognosis in pulmonary 
tuberculosis, 1204, 1208. 
in nephritis and cardiac cedema con- 
trasted, 1300. 
in ostco-arthritis, 1300. 
of red blood cells in rheumatoid 
arthritis, 1351. 

test in tuberculosis, 1204, 1205, 1208. 
Sedormid idiosyncrasy as a cause of essentia 
thrombocytopenia, 813. 
purpura, 785. 

Segmentation movements in small intestine, 
610. 

Segmentina nitidella m relation to fiiscio- 
liasis, 306. 

Selective action of lead on nerves, 365. 
of toxins, 3,11. 

of virus of lcthargie eneeiffialitis, 1577. 
of poliomyelitis, 1569. 

Seliwanow’s test, 418. 

Semb’s operation of thoracoplasty, 1214. 
Semen, blood-stained in granular kidney, 
1318. 

virus of syphilis present in, 194. 

Seminal emission iu epileptic fit, 1684. 
vesicles affected in schistosomiasis, 309. 
in amoebic dysentery, 264. 

Semon’s law of laryngeal paralysis, 1113. 
Senile atrophy of skin, 1490, 1491. 
and presenile dementia, 1826-1829. 
dementia, 1826-1829. 
paraplegia, 1735, 1736. 

Sonoran’s evacuator in haematemesis, 581. 
in pyloric obstruction, 605. 
ill treatment of gastric ulcer, 593. 
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Sensation, cutaneous, disorders of, 1401- 
1404. 

Sensitiveness, skin, in relation to eczema, 
1407, 1441. 

Sensory defects and mental deficiency, 1847. 
disturbances in acroparsBsthesia, 1078. 
in acute poliomyelitis, 1672. 
in alcoholic neuritis, 1780. 
in beriberi, 460, 461. 
in compression of cord, 1718, 1719. 
in hsematomyelia, 1734. 
in hysteria, 1880, 1881. 
in Landry’s paralysis, 1787. 
in subacute combined degeneration, 
1738, 1739. 

in syringomyelia, 1728, 1729. 
in tabes, 1642-1644. 
loss, dissociated, 1728. 

Sepsis, focal, 11, 12. 
oral, results of, 524. 

Septic wounds in relation to septicaimia, 
12 . 

Septicaemia, 12, 13. 

as result of bacterial activity, 2. 
cause of diarrhoea in, 623. 
drug treatment of, 16, 17. 
from B. coll, 27. 
from local infection, 2. 
from streptococcus infection, 16. 

by insect bites, 326. 
from typhoid bacillus, 78. 
gonococcal, 22. 
immune therapy of, 17. 
in bacterial food poisoning, 400, 
in cerebro-sjiinal fever, 40. 
in erysipelas, 20, 21. 
in peritonitis, 756, 758. 
in scarlet fever, 67, 69. 
in small-pox, 152. 
local infections leading to, 12. 
microbes chiefly concerned in, 1 2. 
papillcedema in, 1540. 
pneumococcus, 12. 
post-operative, 12. 
prognosis in, 13. 

puerperal, 12 ; and see. Puerperal 
septiceomia. 

relation to, of pyaunia, 13. 
specific therapy of, 17. 
symptoms in, 12, 13. 
treatment of, 16, 17. 

Septicsmic arthritis, 1356. 

Septum, inter- auricular, patency of, 967, 
908, 971, 972. 
nasi. See Nasal septum, 
ventriculorum, patency of, 972. 
prognosis of, 974, 976. 

Sera, antitoxic, 4, 5. 
cytotoxic, 5. 

immune anti-meningococcus, 37. 
properiiies of, 6-8, 

Serum-ohollne-esterase test of hepatic 
function, 683. 
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Serum, eruptions, 1448. 

examination of, for spirochietes, 197. 
of blood, milky, m nephritis, 1305, 1311. 
prophylaxis of measles, 141 
rash simulating scarlet fever, 74. 
reactions in congenital syphilis, 206. 
sickness, 12. 

in relation to anaphylaxis, 12. 
treatment, 12. 

Sex as a factor in psyehogeiicsis, 1811. 
as causal factor in schizophrenia, 1865. 
in relation to prognosis in cardiac 
affections, 859. 
glands, 514, 515. 
hormones of, 514. 
influonre of, on metabolism, 438. 
suprarenal cortex in relation to, 
504. 

Sexual aberrations in moral imbecility, 1827, 
1848. 

crimes in senility, 1827. 
desire m mama, 1855, 1856. 

m jmJmonary tuberculosis, 1197. 

Joss of, 111 tabes, 1645. 
development, arrest of, in dwarfism, 476. 

as affcctofl by orchitis iii mumps, 165. 
disturbances due to thread- worms, 324. 
in Cushing’s syndrome, 475. 
in glottic spasm, 1117. 
in Graves’s disease, 488. 
m hysteria, 1879. 

dystrophy in diseases of anterior lobe of 
pituitary, 474, 476, 478, 479. 
in Simmonds’s disease, 478. 
epochs in relation to mental disorder, 
1807, 1808. 

in women, mental disorders associated 
with, 1845. 

excess in relation to chronic rhinitis, 
1085. 

excitement in mama, 1855, 1856. 
function in diabetes, 417. 

m Addison’s disease, 505. 
instinct in relation to mental disorder, 
1811. 

intercourse and syphilis, 194. 

lympliopathia venerea acquired by, 
183. 

leprosy acquired by, 121. 
organs, hallucinations in connection 
with, 1871. 
in cretin idiots, 495. 

Ill dystrophia myotonica, 1793. 
in Frohlich’s syndrome, 479, 480. 
power, loss of, in chronic alcoholism, 
1837. 

in lathryism, 392. 
in morphine habit, 1840. 
in progressive muscular atrophy, 
1760. 

in Bubaouto combined degeneration, 
1738. 

precocity, 617, 618. 
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Sexual symptoms in idiopathic Bteatorrhcea, 
636. 

Sluddng palsy, 1669 ; mid see Paralyisis 
agitans. 

Sheep rot, 305. 

Shell-fish as cause of bacterial fcKjd poison- 
ing, 395, 390. 

as vehicle of typhoid infection, 78, 91. 
in relation to skin eruptions, 1402, 1417, 
1452. 

Shell-shock, functional aphonia in, 1115, 
1116. 

in relation to hysteria, 1879, 1881, 1882. 
Shiga’s bacillus of dysentery, 4, 115. 

dysentery infections compared with 
Sonne’s, 116, 155. 

Shin-bone pain m trench fever, 282. 
Shivering m gall-stones, 729. 

“Shift to the left,” 797. 

Shingles, 1583. 

Shock, blood-volume in relation to, 768, 709. 
in haemorrhage, 768, 769. 
in snake-bite, 330. 
syndrome, 769. 

treatment of, 769. 
treatment in electrical injuries, 346. 
gf asthma, 1153. 
of schizophrenia, 1819, 1876. 
Short-circuiting in Crohn’s disease, 648. 

in ulcerative colitis, 655. 

Shoulder, drooping, m pulmonary tuber- 
culosis, 1197. 

Sialodochitis, 530. 

Sialorrhoea, 1580. 

Sickle-celled anmmia, 787, 788. 

Siderosis, 1186, 1187. 

Sigma reaction for syphilis, 190. 
Sigmoidoscopic examination in cancer of 
colon, 659. 

in ulcerative rolitis, 651, 652. 
technique of, 616. 
tube, use of, in incgaoolon, 665. 
Sigmoidoscopy in amcebic dysentery, 263, 
264. 

in bacillary dysentery, 117. 

Silica in relation to jiulrnonary tuberculosis, 
1186, 1187. 

Silico-siderosis, 1 1 86. 

Silicosis, 1180, 1187. 

Silver arsphenamine, 208. 
salvarsan, 208. 
dosage of, 209. 

skin pigmentation due to, 1448. 

“ Silver wire *’ arteries, 1067, 1312. 
Simmonds’s disease, 477 -479. 

mental disorders associated with, 1845. 
Simple continued fever, 180. 

Simulium damnosum as transmitter of 
onchocerciasis, 318. 

Singer’s nodules, 1099, 1108, 1109. 
Sino-auricular heart-block, 904. 

electro-cardiogram of, 1018, 
node, 846, 847. 


Sinus, accessory, suppuration of, 1090 ; 
avd see Accessory sinus, 
arrhythmia, 885. 

electro- cardiogram of, 1009. 
bradycardia, 882, 883. 
cavernous, thrombosis of, 1061, 1610. 
lateral, thrombosis of, 71, 1060, 1609, 
longitudinal, thrombosis of, 1061, 1609. 
tachycardia, 881, 882. [ 

thrombosis, 1608-1610. 1 

venosus, 846. \ 

Sinuses, aircctjons of, in the common cold, 
133, 134. \ 

cerebral, thrombosis of, 1060, \ 1061, 
1608-1610. \ 
discharging, vaccine treatment of, ^8. 
Sinusitis due to oral sepsis, 524. 
frontal, 1091. 
in influenza, 170. 

in relation to atrophic rhinitis, 1086. 
in relation to retrobulbar iicuntis, 1502. 
Skew deviation, 1532, 1603. 

Skin, actinomycosis of, 187. 

affections after arsphenamine remedies, 
212 . 

allergy of, 1407, 1411, 1412. ; 

anatomy of the, 1 394-K396. 
anthrax infections of, 58. 
appendages, tumours of, 1485. 
atrophies of, 1490. 
atrophy of, in old people, 1490. 
benign epithelial tumours of the, 1481. 
biscuit- coloured, m subacute combined 
degeneration, 1741. 

bronzed, in bronzed diabetes, 417, 418, 
707, 708. 

in familial icterus gravis neonatorum, 

688 . 

colour of, m jaundice, 684, 687. 
conditions in relation to asthma, 1148, 
congenital conditions of, 1491. 
connective-tissue tumours of, 1486-1489. 
dermoid cysts of, 1485. 
diphtheria infections of the, 101, 1427. 
diseases, 1397-1500. 
acute nephritis in relation to, 1304. 
conditioiift- predisposing to, 1398-1406. 
disorders of circulation m, 1404. 
disorders of secretions of, 1 398. 
disorders of sensation in, 1401-1404. 
due to mites, 270, 271, 325, 
general description of, 1397. 
pyorrhtua alveolaris as a cause of, 525. 
tropical, 1494-1500. 

eruptions due to bacteria and fungi, 
1460-1467. 
to drugs, 1446-1449. 
to errors of metabolism, 1408. 
to filtrablo virusos, 1407-1468. 
to sulphonamide preparation, 1C. 
eruptions, fixed, 1448. 

toxic, 1446. 
fibroma of, 1486. 
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Skin, funotiona of the, 1396, 1397. 
in achlorhydria, 665. 
in acromegaly, 473. 
in ancyloBtomioais, 321. 
in Addiaon’a disease, 505. 
in alcoholic neuritis, 1781. 
in amoebic dysentery, 263. 
in blastomycosis, 190, 191. 
in cerebro-spinal fever, 38, 40, 
in chronic arsenical poisoning, 372. 

mercurial poisoning, 376. 
in coccidioidosis, 191. 
in congenital syphilis, 206. 
ill Cushing’s syndrome, 475. 
in erysipelas, 20. 
in gout, 434. 

in Heerfordt’a disease, 533. 
in Hodgkin’s disease, 842. 
in jaundice, 684. 
in kala-azar, 253. 
in lymphopathia venereum, 183. 
in measles, 136, 137, 138, 139. 
in myxmdcma, 493. 
in paralysis agitans, 1671. 
in pellagra, 464, 465. 
ill pornioioiis annemia, 780. 
in relation to diphtheria, 101 . 
in rheumatic fever, 290. 
in Simmond’s disease, 478. 
in sprue, 639. 

in tuberculous peritonitis, 761, 
in yaws, 225, 226. 
inflammations of the, 1406-1470. 
inoculation in relation to tiiborciilar 
infection, 31. 

Irritants, groups of, 1405. 
lesions from ombolism in septic endo- 
carditis, 921. 
in actinomycosis, 187. 
in idiopathic steatorrhoea, 035, 630. 
in Oroya fever, 131. 
in scurvy, 452. 
in verruga peruviana, 132. 
leuksBmia and lyinphadenoma of, 1480. 
lipoma of, 1487. 

local tuberculous ulcers of, 1462. 

lymphoid deposits in, in leukiemia, 807. 

malignant tumours of, 1484, 1485. 

myoma of, 1487. 

nsevi of, 1487-1489. 

physiology and pathology of the, 1396. 

pigmentation anomalies of, 1480-1489. 

primary syphilitic sores of, 197, 198. 

protective function of the, 1396. 

pyogenic infections of, 1420-1426. 

sarcoidosis of, 1476-1480. 

sarcoma of, 1487. 

sebaceous cysts of, 1485. 

secretions of the, 1396. 

senile atrophy of the, 1490, 1491. 

sporoti’ichosis of, 1466. 

squamous epithelioma of, 1486. 

test for iubereulosis ,33, 34. 


Skin, tropical, 1410. 

tuberculosis of, 1460-1464. 
tumours of the, 1481-1489. 
vascular reaction of, to irritants, 1072, 
1073. 

Skoda, veiled puff of, 1084, 1156. 

Skodaic resonance, 1082. 

Skull, abnormalities of, m cerebral diplegia, 
1622. 

general hyperostosis of, 1370, 1380. 
in acromegaly, 473. 
in cretinism, 495. 

in Hand-SchiiUor-Christiaii’s disease, 836. 
in hydrocephalus, 42, 1548. 
in post-basic meningitis, 42. 
in rickets, 457. 

Sleep in anxiety states, 1859. 
in mania, 1855. 
ill mental depression, 1857. 

Sleeping sickness, 257 ; and see Trypano- 
somiasis, African, 
of Tubingen, 1577. 

Sleeplessness in deliiium tremens, 1837. 
in heart disease, 853, 873, 874. 
in morphinism, 1840. 
in pneumonia, 1228, 1236. 

“ Sleeved jacket *’ amesthosia, 1729. 
Small-pox, 146-157. 

Smegma bacillus, differentiation of, from 
tubercle bacillus, 33. 

Smith’s sign in enlarged mediastinal 
glands, 1278. 

Smoking a cause of chronic pharyngitis, 
640. 

a cause of chronic rhinitis, 1086. 
a cause of ptyalism, 629. 
excessive, enterospasm in, 617. 
harmfulnesB of, in intestinal spasm, 643. 
in relation to gastric and duodenal 
ulcer, 687. 

to gastric irritation, 561 ; and see 
under Tobacco. 

to pulmonary tuberculous, 1 209. 

Snake poisoning, 329-332. 
venom for hnomophilia, 812. 
for hajmorrhagio diseases, 812. 

Snake venoms, 329, 330. 

Snakes, diseases duo to, 329-332. 

varieties of, 329. 

Sneezing m measles, 136. 

Snow-storm *’ appearances in X-ray of 
miliary tuberculosis, 35. 

Snuflles, 205, 1092. 

Soap diarrhoea, 623, 626. 

Soaps as a cause of eczema, 1412, 1416. 
Soblsminol, 217. 

Social and occupational treatment of mental 
disorder, 1815, 1816. 

Sodium acid phosphate for acidifying urine, 
28. 

Sodium arsenite, uses of, 370. 

bloarbonate, effects of overdose of, 1321, 
1322. 
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Sodium bicarbonate, in diabotic coma, 427. 
in renal uraemia, 1327. 
in whooping-cough, 114. 
solution as emetic in alcoholism, 356. 
to render urine alkaline, 27, 28, 408. 
Sodium biurate deposits in gout, 430, 431, 
432, 434. 

cacodylate in septicaemia and pyu3inia, 17. 
chloride excretion, reduction in, to lobar 
pneumonia, 1230. 
in heat hyperpyrexia, 350. 
hydnocarpate, m leprosy, 124. 
salicylate, in rheumatic fever, 294. 
salvarsan, 208. 

sulphate, m lead poisoning, 361. 
thiosulphate in optic nerve injury during 
arsenical treatment, 260. 

Sodoku, 237 ; and see Rat- bite fever. 
Softening, cerebral, red, 1598. 
yellow, 1598. 

of spinal cord, 1735 ; and see Myelo- 
malacia. 

Sokoshlo, 239 ; and see Rat-bite fever. 

Solanine poisoning, 391. 

Solder of tins as cause of poisoning, 394. 
Soldier’s heart, 877. 
spots, 958. 

Solganol ill relapsing fever, 237. 

Sonne’s dysentery contrasted with Shiga’s, 
116. 

Southey’s tubes for cedema in heart disease, 
874. 

Spa treatment of cardiac disease, 865. 

of muco-membraneous colic, 644. 
Sparganosis, ocular, 313. 

Sparganum mansoni, 313. 

proliferum, 313. 

Spasm, habit, 1708, 1709. 
in craft palsy, 1711, 1712. 

methods of avoiding, 1714. 
in first stage of epileptic lit, 1682, 1683. 
nodding, 1680. 
of anal sphincter, 622. 
peripheral facial, 1513, 1514. 
salaam, 1680. 
torsion, 1580. 1673. 

Spasmodic torticollis, 1705-1707. 

Spasms in hydrophobia, 1580, 1588. 
in hypoparathyroidism, 501. 
in lethargic encephalitis, 1580. 
in tetanus, 55, 56. 
retro-collie, 1705. 
toxiemic, 11. « 

Spasmus nutans, 1680. 

Spastic ataxia in ccrebro-spinal fever, 43. 
dysarthria, 1612. 
paralysis, congenital, 1621-1024. 
familial, 1668, 1669. 
general congenital, 1622. 
m haematoinyelia, 1734. 
paraplegia, coinprcs.sion, 1701, 1702. 
congenital, 1621, 1622. 
in haimatomyelia, 1734. 


Spasticity, development of, after hemi- 
plegia, 1602. 

in lethargic encephalitis, 1580, 1581. 

Spatulate hand m crotms, 495. 

Specific gravity fixation tost of renal 
efficiency, 1287. 
test of renal capacity, 1287. 

Spectra of blood derivatives, 615, 61j6. 

Spectroscope for estimating carbon mon- 
ocide in blood, 381. \ 

Spectroscopic examination of stobls for 
blood, 615, 616. \ 

of urine for blood, 1292. \ 

Speech, articulate muscular mechanism of, 
1617. \ 

blurred, m bubonic plague, 126. \ 

defects, method of examination in, 1616. 

treatment of, 1615, 1618. 
disorders in general paralysis of the 
insane, 1638. 
in hystens, 1881. 

in progressive muscular atrophy, 1747. 
functions, the, 1610-1612. 
confusioiial defects of, 1015. 
disordered, in lesions of temporal lobe, 
1530 

impediments of, 1617-1619. 
in acromegaly, 473. 
m chorea, 1699. 
in Friodroieh’s ataxy, 1666. 
in myx oedema, 493, 
in schizophrenia, 1869. 
in sleeping sickness, 258. 
loss of, in botulism, 402. 
patterns, 1613, 1614. 
physiological mechanism of, 1610-1612, 
1617. 

region of the brain, 1610, 1611. 
scanning or staccato in cerobellar 
lesions, 1533. 

Spengler’s immune bodies in treatment of 
tuberculosis, 1212. 

Spermatogenesis in pseudo-hermaphrodit- 
ism, 511. 

Spes phthisica, the, 1197, 1836, 1843. 

Sphenoidal fissure, lesions of nerves in, 
1506." 

Spherocytosis, 787 ; and see Jaundice, 
acholuric. 

Sphincter control, loss of, in epilepsy, 1683, 
1684. 

of bladder, spasm of, 665. 
troubles in acute poliomyelitis, 1572. 
in disBominatod sclerosis, 1657. 
in lethargic encephalitis, 1581. 
in tabes, 1645. 

Sphygmic period in carrliac cycle, 819. 

Sphygmogram, 849. 

Sphygmograph in diagnosis of aortic 
aneurysm, 1047. 

Spiders, diseases due to, 328. 

Spinach, value of, 442, 443. 

Spinal anaesthesia for mcgacolon, 670. 
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Spinal caries, in relation to compression of 
cord, 1715, 1716, 1724. 
syphilitic, 1634, 1701, 1716. 
treatment of, 1726. 
tuberculosis, 1202. 

in relation to compression of cord, 
1715. 

cord, compression of, 1716-1727. 
diagnosis of cause of, 1720-1724, 
extradural, 1717-1719. 
intradural, 1719-1720. 

syndrome of, 1719, 1720. 
slow, 1716-1717. 

sotiology and pathology of, 1716- 
1717. 

course and prognosis of, 1724. 
traumatic, 1725-1726. 
degeneration of postero-latcral columns 
of, in pernicious anaemia, 780. 
haemorrhages into, 1734, 
lesions of, in acute poliomyelitis, 1571, 
1672. 

in schistosomiasis, 309. 
lesions, localisation of, by lipiodol, 
1722. 

by reflexes, 1721. 
motor localisation of, 1721. 
segmental diagnosis of, 1721, 1722. 
sensory localisation of, 1721, 1722. 
site of, in caisson disease, 335, 336. 
local lesions of the, 1716-1727. 
softening of, 1735-1736. 
stomach function in relation to, 559. 
surface anatomy of the, 1722. 
deformity in acute poliomyelitis, 1571. 
in cerebral diplegia, 1623. 
in Friedreich’s ataxy, 1667, 1668. 
in syringomyelia, 1730. 
disease, amemic, 1736. 
paralysis, Erb’s syphilitic, 1635. 
symptoms in lethargic encephalitis, 1581. 
syphilis, 1634-1636. 

Spine, arthritis of, 1362 ; and see Sjjondy- 
litis. 

fracture and dislocation of, in relation 
to compression, 1725. 
osteo-arthritis of, 1364. 
tumours of, 1715, 1716, 1719, 1723, 1724, 
1725. 

Spino-cerebellar ataxy, 1664, 1665. 
pathways, atrophy of, 1664. 

Spirillan, 218. 

Spirillum fever, 234; aiul see Helapsmg 
fever, 234. 
minus, 237. 

Spirochseta bronchialis, 1130, 1138. 
paUida, 194, 197, 1628. 

alleged dual form of, 1628. 
in condylomatous secretion, 199. 
in liver in congenital syphilis, 712. 
in primary syphilitic sore, 197 . 
in secretions from syphilitic mouth 
lesions, 200. 
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Spirochseta pallida in serum from syphilitic 
sore, 197. 

low resistance of, 194. 
means of recognition of, 1 97 ; and see 
under Syphilis. 

Spirochseta! infections, 193-238. 
jaundice, 231. 

Spirochstes likely to be confused with Sp. 
pallida, 197. 

Spirochsetosis, 234 ; and see Relapsing 
fever. 

ictero-hsemorrhagica, 231-233. 

Spirocid, 214. 

Spirometer, 1084. 

Splanchnic nerves, section of, for hyper- 
tension, 1070. 

stasis in relation to blood-pressure, 1071. 

Splashing in stomach, 566. 

Spleen, abnormalities of, 826. 
abscess of, 827. 

affections of, in septic endocarditis, 921. 
ague- cake, 243. 
amoebiasis of, 263. 
amyloid infiltration of, 1040. 
chronic enlargement of, 829, 830 ; and 
sec Splenomegaly, 
venous congestion of, 828, 829, 
circulation in, 826. 
congenital lobulation of, 826. 
cysts of, 829. 
diffuse waxy, 1040. 
diseases of the, 828-833. 

classification of, 824. 
dislocated, 826. 
dropped, 749. 

enlarged, in acholuric jaundice, 690. 
in acute poliomyelitis, 1669. 
in African trypanosomiasis, 268. 
in anaemia psoudo-leukicmia in- 
fantum, 792. 

in bacterial food poisoning, 399. 

m blackwater fever, 248. 

in oerebro-spinal fever, 46, 

in chronic myeloid leukeemia, 803. 

in cirrhosis of liver, 703. 

in congestion of liver, 692. 

in diphtheria, 99. 

in general tuberculosis, 35. 

in haemochromatosis, 707. 

in Hodkgin’s disease, 841, 842. 

in kala-azar, 252, 253. 

in leukaemia, 803, 805, 807. 

in malaria, 241, 242, 243. 

in myeloid leukaemia, 803. 

in Oroya fever, 131. 

in paratyphoid fever, 95. 

in pernicious anaemia, 780. 

in plague, 126. 

in polycythaemia, 793. 

in portal thrombosis, 731. 

in relapsing fever, 234, 235. 

in rheumatoid arthritis, 1352. 

in Rocky Mountain tick typhus, 274. 
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Spleen, enlarged, in Bjnall-pox, 147. 

in South American trypanosomiasis, 
261. 

in syphilis, 830. 
in trench fever, 282. 
in tsutsugamushi disease, 271. 
in typhoid, 80, 81. 
in undulant fever, 128, 129. 
enlargement of the, 820, 830. 
causes of, 831. 
vascular changes in, 830. 
floating, 826, 827. 

treatment of, 827. 
functions of, 824-826. 
hard- bake, 841. 
in anthrax, 59. 

in septic endocarditis, 921 . 
infarction of, 85, 827, 1063. 
lardaceous, 1040. 
lesions of, in typhoid, 85. 
movable, 826. 

palpable, in septicaemia, 13. 
resistance of, to tumour growth, 826. 
reticulo-endotheliosis of, 837. 
rupture of, 827, 828. 

in relapsing fever, 230. 
sago, 1040. 
sarcoma of, 833. 
septic, 828. 
tissues of, 824. 
tuberculosis of, 833. 
tumours of, 833. 
wandering, 826. 
waxy, 1040. 

Spleens, accessory, 826. 

Splenectomy in acholuric jaundice, 091. 
in essential thrombocytopenia, 815. 
in floating spleen, 827. 
in Gaueber’s disease, 815, 835. 
in splenic anaemia, 832. 

Splenic anaemia, 830-832. 

fever of animals, 57 ; a-nd sea Anthrax, 
tumour, acute, 828. 

Splenomegalic haemolytic jaundice, chronic, 
689. 

polycythaemla, 793. 

Splenomegaly, 830. 
bllharzial, 309. 

chronic malarial, in relation to tropical 
macrocytic anaemia, 467. 
conditions of occurrence of, 830. 
eosinophilia with, 797. 
hypercholesterolaemic, in diabetes, 834. 
in chronic myeloid leukaemia, 803. 
in Gaucher’s disease, 834. 
in relapsing fever, 235, 230, 
in splenic ana‘mia, 831. 
in thrombocytopenia, 814, 
thromho-phlehitio, 830. 
vascular changes in, 830. 

SpondyUtls, 1362-1365. 
ankylosing typo of, 1362-1364. 
atrophie typo of, 1362. 


Spondylitis, dogenerativo, 1364. 
hypertrophic, 1364. 
osteo-arthrltio type of, 1364, 1365, 
rheumatoid arthritic type of, 1352. 
typos of, 1362. 

Spondylitis ankylopoietica, 1362-1 364. 
deformans due to gonococcnsinfoction, 23. 
osteo-arthritic type of, 1 364. 

Spondylose rhirom^tique, 1362. j 

Sporogony of malarial parasite, 2.39,| 240. 

Sporotrichosis, 188, 189, 1216. 
of skin, 1465. 1466. 

Sporotrichum beurmanni, 188. 
schenki, 188. 

Sporozoites of malaria parasite, 230. 

Spotted fever, 273 ; and see Hocky ' 
tain tick typhus. 

Sprue, 638-641. 

megalocytic ancomia in, 639, 779. 

Sprulac, 641. 

Sputum, actinomycos threads in, 187. 
currant joUy, 1220. 

examination of, for tubercle bacilli,32,33. 
fetid, in bronchiectasis, 1155. 

in gangrene of lung, 1182. 
in abscess of lung, 1179, 
in acute bronchitis, 1131. 
in acute fibrinous bronchitis, 1137. 
in acute suppurative bronchitis, 1131. 
in anthracosis, 1187. 
in asthma, 1150. 
in bronchiectasis, 1155. 
in chronic bronchitis, 1138. 
in hyporaemia and oedema of lungs, 1160, 
1162. 

in influenza, 169. 

in lobar pneumonia, 1228. 

in pneumonic plague, 127. 

in pulmonary emphysema, 1174. 

in pulmonary new-growths, 1220, 

in pulmonary oedema, 1162. 

in pulmonary tuberculosis, 1193, 1194. 

detection of bacilli in, 1194. 
in relation to actinomycosis, 187. 
in relation to infection of plague, 125. 
in relation to tubercular infection, 30, 32 
in tracheitis^ 121, 1122. 
nummular, 1134, 1194, 
prune-Julce, 1220, 1228, 1280. 
rusty, 1106, 1228. 

Squills in cardiac disease, 865. 

Stabllarsan in syphilis, 208. 

Stablsmol, 217. 

Staccato speech in cerebellar lesions, 1533. 

Stagnation of air in relation to heat-strokes 
347, 

Stammering or stuttering, 1097, 1617, 1618. 
hysterical, 1881. 

Stannoxyl, in furuncle, 1425. 

Staphylococcal infection in diabetes, 2. 
infections, prognosis in, 18. 
vaccine treatment of, 18, 19. 
dosage in, 18. 
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Staphylocooci as oause of abscess, 2. 
as oauso of pyusmia, 2, 13. 
cfiFoct of, on rabbits, by skin and veins, 2. 
in blood, 2. 
in diphtheria, 98. 
in pemphigus contagiosuB, 1496. 
in relation to septicecmia, 12. 
in suppurative pylephlebitis, 721. 
Staphylococcus albus in septic endocarditis, 
919. 

aureus, 12, 13, 19. 

a cause of furuncle, 1424. 
in impetigo, 1421. 
in pemphigus, 1421. 
in relation to inilueima, 168. 
in septic endocarditis, 14, 919. 
epidermidis albus, 19, 763, 1427. 
infections, prognosis in, 18. 

vaccine treatment of, 18, 19. 
pyogenes in perinexihric abscess, 1334, 
albus in pemphigus, 1467, 

Starch, digestion of, impeifecl-, 644. 

Starchy foods, m relation to diabetic diet, 
426. 

Starvation a predisposing cause of bacterial 
food poisoning, 395. 

Status anginosus, 985, 991. 
asthmaticus, 1150, 1151. 
epilepticus, 1687, 1093. 

treatment of, 1693. 
lynipbaticus, 845. 
thymus in relation to, 845. 

Steapsin (lipase), 737. 

Steatorrhoea, idiopathic, 635-638. 

Steeple head, 1380. 

Stegomyia fasciata, 176. 

Stellwag’s sign in Graves’s disease, 487. 

ill myasthenia gravis, 1795. 

Stenosis, bronchial. See urider Bronchi. 

hypertrophic pyloric, 606. 

Stenson’s duct, in parotitis, 530, 531, 532. 
stone in, 530. 

“ Steppage ” in alcoholic neuritis, 1780. 
Stercobilin, 241, 687, 730. 

in stools in malaria, 241. 

Stercolith, blocking ajipendix, 676. 
Stereotypy in schizophrenia, 1874. 
Sterilisation in relation to mental deficiency, 
1851. 

Sterility as result of gonococcal infection, 
22 . 

of X-rays, 353. 

Sterility in animals from lack of vitamin 35, 
445. 

in female, oestradiol in, 516. 
m male, gonadotrophin in, 616. 
Sterno-masioid paralysis^ 1520, 

Sternum, recession of, in adherent jieri- 
cardium, 961, 962, 

tenderness over, in chronic myeloid 
leuktemia, 803. 
in septic endocarditis, 922. 

Stlbamine in kala-azar, 254, 


Stibenyl in kala-a^ar, 254. 

Stibophen (fouadin) in American dermal 
leishmaniasis, 256, 267. 
in schistosomiasis, 311. 

Stibosan-von Heyden 471 in kala-azar, 264. 
Stillness of neck in meningitis, 38. 
ill jiaralysis agitans, 1670. 
in tuberculous meningitis, 1661. 
Stigmata of degeneration, 1 848. 
Stigmatisation, 811. 

Stilboestrol, prescribing and administration 
of, 619. 

Stillbirth, syphilis and, 204. 

Still’s disease, 1365-1367. 

Stimulants in heart disease, 868. 

Sting-rays, 332. 

Stitch in the side, 1245. 

Stock vaccines, 19. 

Stokes-Adams syndrome, 908 ; and ace 
under Adams-Stokes. 

Stomach, abscess of the, 583. 
acute dilatation of the, 608. 
antiseptic barrier of, 559. 
atony of the, 569. 
carcinoma of the, 699-603. 

lieiniciouR anaunia in relation to, 781 . 
chemical functions of the, 568, 569. 
desiccated, m treatment of amemias, 782, 
821, 822. 

diseases of the, 558-609. 
examination of the, 566-569. 
extract, m pernicious anaemia, 782. 
functional disorders of the, 569-581. 
functions of the, 658, 559. 
hour-glass, 603, 604. 
hypotonus of, 567, 669. 
motor functions of the, 666-568, 
operations on, in relation to pernicious 
aiiajinia, 779. 

organic diseases of the, 581-609. 
palpation of the, 566. 
percussion of the, 566. 
peristalsis in, 567. 
positions of the normal, 747. 
protective role of, for small mtostino, 
559. 

rate of evacuation of, 567, 668, 591, 747. 
secretion in relation to bone marrow, 
669. 

size, shape and position of, 566, 
spasm of the, 603. 

spasmodic stricture of, hour-glass, 603, 
604. 

splashing, 666. 
syphilis of the, 598, 699. 
tone of, 566, 667. 

tube as a means of diagnosis, 667, 668, 
tuberculosis of the, 598. 

X-ray examination of the, 568, 
Stomatitis, 625^528. 
after arsphenamine remedies, 211. 
angular, 448, 776. 
aphthous, 626. 
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Stomatitis, catarrhal, 625, 526. 
due to biHmuth therapy, 217. 
epidemic, 174 ; and see Foot-and-mouth 
disease. 

follicular, 626, 627. 
gangrenous, 627-528. 

in benzene poisoning, 384. 
in measles, 1.39, 143. 
in pellagra, 404. 
in uraemia, 132.5. 
mercurial, 210, 375, 527. 
recurrent ulcerative, in adults, .626. 
ulcerative, 526. 
in leukaemia, 807. 
in scarlet fever, 71. 
ulcero-membrarious, 627. 
vesicular, 626. 

Stool culture for diagnosis of typhoid, 87. 
Stools, blood in, 614, 616; and see Occult 
blood. 

examination of, 614, 615, 626. 
fatty, 614. 
flora of, 615. 
frothy, 626. 

in amoebic dysentery, 263. 
in arsenical poisoning, 371. 
in bacillary dysentery, 116. 
in bacterial food poisoning, 400. 
in cancer of the colon, 6.68. 
in cancer of the liver, 718. 
in cholera, 120. 
in cilia te dysentery, 266. 
m coeliac disease, 634. 
in Crohn's disease, 647, 648. 
in deficient pancreatic digestion, 736, 
741. 

in diarrhoea, 624, 625, 626. 
in epidemic diarrhoea of children, 629. 
in fatty diarrhoea, 620. 
in giardia diarrheea, 267. 
in hill diarrlittia, 632, 633. 
in idiopathic steatorrhijca, 63.5. 
in intestinal carbohydrate dyspepsia, 
645. 

ill jaundice, 687, 694. 
in malaria, 241. 

in malignant disease of the jiancreas, 
745. 

in muco-mcin brail ous colic, 642. 
in pancreatitis, 741. 
in soap diarrhuia, 626. 
in spirochastoHis icterohajinorrhagica, 
232. 

in sprue, 639. * 

in summer diarrhoea, 629. 

in tuberculous peritonitis, 760. 

in typhoid, 81 . 

in ulcerative colitis, 650. 

mucus in, diagnostic importance of, 614. 

physical characters of the, 61 4. 

reaction of, 614. 

spectroscopic examination of, 616, 616. 
weight of, 609. 


Stovarsol in syphilis, 214. 

in treatment of ciliaio dysentery, 266. 
Strabismus, diagnostic indications of, 1604. 
in cerebral diplegia, 1623. 
in hydrocephalus in children, 1649, 
in lethargic encephalitis, 1579. 
in third- nerve paralysis, 1504. 
in tuberculous meningitis, 1661. , 

Strain as a cause of aneurysm, 1042. 

primary cardiac, 880, 881. 1 

Strangulated bowel, appearances of, 672. 
Strapping chest for pleurisy, 1246. \ 

Strawberry tongue in scarlet fever, 65. \ 
Streptocide, 16. \ 

Streptococcal infections from septic tokh, 
18, 524. \ 

serum treatment of, 17. ' 

peritonitis, 756. 

septicaemia from insect bites, 326. 
toxins, m relation to rheumatism, 15. 
Streptococci, classification of, 15. 
ill acute necrosis of pancreas, 738. 
in acute septic pharyngitis, 539, 
in acute tracheitis, 1119. 
in blood in arthritis, 1356. 
in cholecystitis, 722, 723. 

Ill diphtheria, 98. * 

in relation to Henoch’s jiurpura, 816. 

Ill relation to infective arthritis, 18, 1356. 
in relation to influenza, 168. 
in relation to rheumatic fever, 15, 288. 
in septic endocarditis, 14, 920. 

Ill suppurative pylojihlebitis, 721. 

ill veldt sore, 1495. 

role of, in cholecystitis, 723. 

in scarlet fever, 04, 05. 
types of, 15. 

Streptococcus erysipelatosus. Sec i^. pyo- 
gene.s. 

fascalis, 14, 15. 

haemolytic, immune therapy of, 17. 
haemolyticus. See tS. pyogenes. 

as causal organism of scarlet fever, 64. 
cliiiical results of, 15, 10. 
infection, eliiiical results of, 15, 16. 
pyogenes serum m erysipelas, 21. 
specific tlicrapy in, J7. 
treatment of, 16, 17. 
infection, 15, 16. 
infections, erythemata m, 13. 

immune therapy of, 17. 
meningitis, 47. 
mucosus, 1228. 

non-haemolytic, immune therapy of, 12. 
pyogenes, 14, 15, 17, 19, 21. 
in septic endocarditis, 14, 919. 
infections due to, 17. 
vaccine, 1 7. 

vel haemolyticus as cause of septi- 
coiinia, 12. 
salivarius, 14, 15. 
scarlatlnae, 72. 
antitoxin produced by, 4. 
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Streptococcus BepticcQmia after mosquito 
bites, 326. 

serum in erysipelas, 21. 
univalent, 21. 

throat as a cause of septicaemia, 12. 
vaccine, sensitised, 17. 
viridans, 15, 17, 18. 1368. 

in septic endocarditis, 15, 919, 920. 
infections due to, 16. 

Streptothrix actinomyces, 185. 
Streptotrichosis of lungs, 1216, 1217. 

of pleura, 1269, 1270. 

Striae atrophicae, 1491. 

Stricture of intestine after ulcerative colitis, 
651. 

congenital, 670. 
of the oesophagus, 555. 
malignant, 555, 556. 

Stridor, 1083. 

congenital laryngeal, 1104. 
in acute fibrinous bronchitis, 1136. 

Ill aneurysm, 1045, 1048, 1050. 
in laryngeal affections, 1100, 1101, 1104, 
1117, 1118. 

in laryngeal diphtheria, 100, 104. 
in mediastinal disease, 1270, 1281. 

Ill tracheal obstruction, 1126, U27. 
String sign in regional ileitis, 648. 
Strongyioides stercoralis, 315. 

ill relation to sprue, 638. 
Strongyloidiasis, 315, 310. 

Strophanthin in cardiac disease, 865, 867. 
Strychnine in cardiac disease, 868, 874. 

poisoning, spasms in, 55. 

Stupor, catatonic, 1873, 1870. 
hysterical, 1832. 

m acute coliform urinary infections in 
children, 25. 

in cercbro-spinal fever, 39. 

in melancholia, 1857. 

in Kooky Mountain tick typhus, 274. 

in septicaemia, 13. 

in typhus, 278. 

Subacromial bursitis, 1369. 

Sub-acute combined degeneration, 1736- 
1743. 

Subarachnoid haemorrhage, 1589-1592. 

effect of, on cranial nerves, 1506. 
Subcutaneous test for tuberculosis, 33, 
1205, 1209. 

Sub-diaphragmatic abscess in duodenal 
nicer, 691. 

Subdural haemorrhage (haematoma), 1593- 
1595. 

Sublimation, 1811. 

Submaxillary mumps, 164. 

Sub-scurvy state, the, 453, 454. 

Substance sensibilltrice, 5. 

Subsultus tendinum, 82, 179, 1679. 

Succus entericus, 609, 737. 

Succussion splash, 666, 1084. 

in pnoumohydrothora.v, 1267. 
Sudamina in rheumatic fever, 290. 
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Sugar in blood, glands controlling, 410, 
414, 415. 

in urine, tests for, 417, 418. 

loaf head, 1385. 

metabolism, mechanism of, 410. 
normal amount of, in blood, 409. 
reaotions of bacilli of food poisoning, 
398. 

tolerance in acromegaly, 473. 
m acute infections, 427. 
in diabetes, effect of acute infections 
on, 427, 

in myxmdema, 493. 

Ill sprue, 639. 

Sugars for chissifi(^ation of bacteria, 396, 
398. 

Suggestion, role of. 111 causation of 
dyspepsia, 578. 
treatment of hysteria, 1885. 

Suicidal attempts in hysteria, 1883. 

Suicide, risk of, in afflictive disorders, 
1855, 1857, 1859, 1862. 
in anxiety states, 1 859. 
in mental depression, 1857. 
in small-pox, 147. 

Sulfanilamide, 16, 28. 

Sulfarsenol, 208. 

Sulkowitch*s urinary test, 503. 
SulphaemoglobinaBmia, 794. 

during sulphoiiainide therapy, 16. 
SulphanUamide drugs in cerebro-spinal 
fever, 48, 50. 

in coliform urinary infoetions, 28. 
in glandular fever, 288. 
in pyelitis, 1333. 

Sulphapyridine (M. & B. 693), 16. 

in anthrax, 59. 

Ill gonococcus infections, 23. 

(Dagonan, M. & B. 693), in lobar pneu- 
monia, 1234, 1235. 
in lymphopathia venereum, 184. 
in meningococcal arthritis, 1358. 
in plague, 138. 

in pneumc.coccal arthritis, 1356. 
Sulpharsphenamine, 208. 

method of administration of, 208, 209. 
Sulphates in uriim, 1285. 

Sulphathiazole (M. & B. 700), in plague, 
128. 

Sulphonal causing enterogenous cyanosis, 
795. 

poisoning, hinmatoporphyrinuria in, 
1295. 

Sulphonamide drugs, cautions in use of, 16, 
800, 801. 
dosage of, 16. 

in corobro-spiiial fever, 41, 48, 50, 
in erysipelas, 21, 
in infective diseases, 16, 17- 
in relation to agranulocytosis, 800. 
in scarlet fever, 76. 
not useful in Str. viridans infections, 
924. 
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** Sulphonamlde fever,” 17. 

Sulphonamide P, 16. 

Sulphostab, 208. 

Sulphur dangerous during sulphonamide 
therapy, 16. 

use of certain drugs, 795, 796. 
injections in rheumatoid arthritis, 1364. 
skin irritation caused by, 1409, 1445. 

” Sulphur granules ** iii pleural fluid, 
1269. 

in pulmonary actinomycosis, 1216. 

Summer diarrhoea, 629. 

Sun, danger of exposure to tropical, 346, 
347. 

Sun-bathing, risk of, in pulmonary tuber- 
culosis, 1209. 

Sun-baths in the treatment of rickets, 
458. 

Sunlight, artiflcial, in osteitis deformans, 
1379. 

in relation to pink disease, 298, 300. 

to rickets, 443, 444. 
lethal to tubercle bacilli, 29. 

Sun-stroke, 346, 347. 

Suppression of urine in blackwater fever, 
248, 249. 

Suppurations in pyiemia, 13, 14. 

Suprarenal cortex, 504. 

adenomata of, 474, 509, 514. 
atrophy of, 604. 
cancer of, 505. 
hyperplasia of, 474, 509. 
in relation to sexual functions, 504. 
structure and function of, 503, 
glands, acute deficiency, 508. 
anatomy and histology of, 503. 
diseases of the, 503-514. 
hormones of the, 503, 504. 
in relation to sugar metabolism, 414, 
415. 

lesions of, in Addison’s disease, 504, 
605. 

structure of, 503. 
tumours of, 513, 514, 
medulla, 503. 

Suprasplnatus muscle, degenerative lesions 
of, J309. 

Suramin in trypanosomiasis, 259, 260. 
risks in use of, 260. 

Surgical scarlet fever, 70. 

Susceptibility to infection, 2, 3. 

Sweat secretion, deficient, 456. 

Sweating, absence ofj^in inyxcedoma, 493. 
head, in rickety children, 450. 
in amoebic abscess of liver, 709. 
in malaria, 242. 
in paratyphoid fever, 95, 
in relapsing fever, 235. 
in rheumatic fever, 290. 
in septiceemia, 13. 
in undulant fever, 129. 
suppreseion of, in heat-stroke, 348. 
toxscmic, 11. 


Sweats, night, in kala-azar, 252. 

Sycosis barbae, 1425-1426. 
lupoid, 1426. 

vaccine treatment of, 18, 1426. 
Sydenham’s chorea, 1834. 

Symbolism, 1811. 

Sympathectomy in angina pectoris, 989, 
990. 

in Raynaud’s disease, 1077, 1078. 
Sympathetic, cervical, anatomy and physi- 
ology of, 1608. \ 

paraylsis of, 1509. \ 

nerve, imbalance in fetiology of niega- 
colon, 664, 665. \ 

pressure on, in aortic aneurysm, 1046. 
nervous system m relation to liAirt 
control, 848. 

paralysis, cervical, conditions of occur- 
rence of, 1509. 
in acute poliomyelitis, 1 572. 

Syncope after arsphenamine, 211. 
conditions of occurrence of, 864. 
in heart affections, treatment of, 874. 
in heart failure, 851, 854. 
local, 1077. 

primary cardiac*, causes of, 864. 

Syndrome, Achard- Thiers, 474. 
Adams-Stokes, 908. 
adreno- genital, 509. 

Alzheimer’s, 1828. 
apoplectic, 1689. 
basophil adenoma, 474. 

Benedikt’s, 1507, 1531. 

Brown-Soquard, 1719. 

Cushing’s basophilism, 474. 
effort, 877. 

Frohlich’s, 437, 479. 

Kroin’s, 1557, 1720. 

Ganser, 1883, 

Gradenigo’s, 1,606. 

Jfand-Schuller-Christian’s, 482, 483, 842. 
Horner’s, 1508. 

Jackson’s, 1520. 

Korsakoff’s, 359, 1781, 1825, 1826, 1838, 
1842. 

Laurcnce-Moun-Bicdl, 480. 

Jjevi-Loraine, 476. 

Loefiicr’s, 797. 
lumbago-sciatica, 1590. 
mediastinal, 1275, 1276, 1280. 
meningitic, 1590. 

multiglanduhir, of the fat bearded dia- 
betic woman, 474. 

Nothnagel’s, 1531. 
of Avellis, 1114, 1520. 
ofDcjorine and Koiissy, 1531. 
of Tapia, 1520. 
farry-Romberg, 1625. 

Paterson’s (Plummer-Vinson), 546, 776, 
777. 

IMummor-Vinson, 546, 776, 777. 

Pick’s, 961. 

Raynaud’s, 794. 
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Syndrome, recurring coma, 1690. 
Schmidt’s, 1520. 

Schiiller-Christian’s, 836. 
shock, 769. 

the lateral recess, 1636. 
the loculation, 1720. 
the thalamic, 1631. 
uveo-parotid, 532, 633. 
Waterhouse-Friderichsen, 608. 

Weber’s, 1607, 1531. 

Synovitis, chronic syphilitic, 206. 
in socondaiy syphilis, 200. 
trauma as cause of, 1367. 

Synthalln in diabetes, 426. 

Syphilide, follicular, 199. 
framboesiform, 199. 
lichenoid, 199. 
maculo-roaeolar, 201. 
papular, 198, 201. 
papulo-pustular, 198. 
papulo-squamous, 198. 
peinjihigoid, 1422. 
pustular, 198. 
squamous, 198. 
tuboro-serpigmouH, 202. 

Syphilis, 193-224. 

accidental infection in, 194, 207. 
ajtiology of, 104. 
alleged duality of virus of, 1628. 
“alternating^’ and “intermittent” 
treatments of, 220, 221. 
and cerebral thrombosis and ha.au orrhage, 
1597. 

and chancroid, 197. 
and hydrocephalus, 1546, 1561, 1560. 
and mental disorder, 1632, 1831-1833. 
as cause of chronic arteritis, 1031, 1032, 
1033. 

optic atrophy, 1504. 
cerebral, 1631-1634. 
cerebro- spinal, 1631. 

fluid as guide to treatment in, 222, 
223. 

characteristic lesion of, 194, 195. 
congenital, 204-206. 
diagnosis of, 206. 

prevention and treatment of, 207, 224. 
diagnosis of primary stage of, 197, 198. 
diagnosis of secondary eruptions in, 201, 
202. 

diagnosis of tertiary lesions of, 204. 
disfigurements caused by, 203. 
essential lesion of, 1630. 
fever in, 200, 201, 204. 
flocculatjon reactions in diagnosis of, 
196, 197. 

general management of, 220-224, 
glandular symptoms of, 196. 
in relation to aneurysm, 1030, 1042. 
to angma pectoris, 981, 987, 1032, 
to jaundice, 688. 
to marriage, 207. 
to tuberculosis, 1206. 
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Syphilis, incubation period of, 195. 
infection in, 194. 
invasion of tissues in, 194, 195. 
hcagiie of Nations Oommittec’s pro- 
graiume of treatment of, 220. 
malarial therapy of, 222. 
maternal transmission of, 194, 204, 207. 
meningeal, 1631. 
mental disorder and, 1831-1833. 
of aorta, 976, 1031. 
oi bronchi, 1143. 

of central nervous system, 1831-1833. 

of heart and pericardium, 975. 

of the larynx, 1105, 1106. 

of the liver, 712-715. 

of the lungs, 1218, 1 219. 

of the nervous system, 1628-1053. 

of the nose, 1092, 1093. 

of the pancreas, 742. 

of the pharynx, 642, 543. 

fbaguosia of, 642, 543. 
of the stomach, 598. 
of trachea, 1127, 1128. 
of vertebral column, 1634. 
optic atrophy in, 1503. 
parenchymatous or degenerative lesions 
of, 1034. 

pathology of, 194-197. 
pregnancy in relation^ to treatment of, 
223, 224. 

primary sore of, 195, 196, 197. 

local treatment of, 222. 
prophylaxis of, 206, 207. 
pyrothorapy in, 222, 223. 
racial susceptibility to, 3. 
rashes of, 198, 199, 200, 201, 202. 
retrobulbar neuritis in, 1502. 
secondary lesions of, 198-202. 
spinal, 1634-1636. 
tertiary lesions of, 202-204. 
transmission of, 194. 

to foetus, 204, 206. 
treatment of, 206-224. 
virulence of, at first introduction, 3. 
Syphiytlc affections of aorta, heart and 
pericardium, 975-981. 
diagnosis of, 978, 979. 
disease of pulmonary arteries, 1054. 
prognosis of, 979. 

relative frequency and pathology of, 

976, 976. 

symptoms of, 977, 978. 
treatment of, 979, 981. 
aortitis, 976 ; and see Aortitis, syphilitic, 
arteritis, 195, 976, 1031-1033, 1066. 
caries, 1635, 1716. 
cerebral thrombosis, 1603. 
eerebritis, 1003. 
dactylitis, 203, 206. 

disease of coronary arteries, 949, 976, 

1032, 1060. 

Infants, treatment of , 224. 
leuoodermia, 198. 
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Syphilitic meningitis, 1032, 1665-1566. 
mesaortitis, 948, 976, 1031, 1042, 1060. 
mop, the, 205. 
phthisis, 1218. 
pseudo-paralysis, 206. 
remedies, specific, 207-220. 
sore throat as contrasted with diphtheria, 
104. 

Syphiloma, intracranial, 1538. 

Syringomyelia, 1727-1733. 
anaesthesia in, 1401. 
cervical sympathetic paralysis in, 1509. 
joint lesions in, 1730. 

Systole, cardiac, 849. 

T deflections in electro -cardiogram, 1004. 

T.A.B. vaccine, 88. 

Tahardillo, 270, 275. 

“ Tabhy-cat ” striation of cardiac muscle, 

952. 

Tabes, conjugal, 1041. 
dorsalis, 1641-1652. 
aetiology of, 1641. 
jinti-sy philitic treatment in, 1650. 
ataxia in, 1644, 1646. 
cervical syiniiathetie paralysis in, 
1509. 

complications of, 1647, 1648. 
course of, 1649 -1650. 
diagnosis of, 1618, 1650. 
early symptoms of, 1642-1644. 
im])ortauoc of recognising early symj)- 
toins of, 1642. 
joint losions in, 1647. 

Lange’s colloidal gold teat in, 1630. 
muscular syraiitoms in, 1644. 
ocular symptom.s of, 1645, 1646. 
ophthalmoplegia in, 1646. 
optic atrophy in, 1490, 1642, 1616. 
pathology of, 1641, 1642. 
prognosis of, 1649, 1650. 
progressive muscular atrophy and, 
1731, 

sensory disturbances in, 1642-1644. 
sphincter troubles in, 1645. j 
symptoma of, 1642-1049. 
treatment of, 1650-1652. 
vasomotor and trophic disturbances 
in, 1647. 

visceral crises in, 1646, 1647, 
Wassermanu test m, 1630. 
infantile, 1641. 
juvenile, 1653. 
mesenterica, 760. 

Tabo-paresis, 1646. 

Tfiches c6r6brale in cerebro- spinal fever, 38. 
in tub(;r(!ulous meningitis, 1 561 . 

Tachycardia, conditions ol occiirrciicc of, 
882. 

in diphtheiia, 102. 
in Graves’s disease, 486. 
in heart failure, 856. 
in hyperthyroidism, 996. 


Tachycardia in pink disease, 299. 
paroxysmal, 891-894. 

electro -cardiogram of, 1012-1014. 
sinus, 881, 882. 
aetiology of, 882. 
in diphtheria, 102. 
in hyperthyroidism, 996. 
in micro bio infections, 11. j 
in pulmonary tuberculosis, 1190, 1207. 

symptoms of, 882. \ 

toxsemie, 11. \ 

Tachypneea, 1081. \ 

Tactile defects in jiarietal lobe lebions, 
1523. \ 

fremitus, 1082. \ 

Taenia africana, 312. \ 

confusa, 312. 

echinococcus in rcUtkm to lung, 1224. 

iata, 312. 

multiceps, 314. 

sagiuata, 312. 

solium, 312, 313. 

Taeniasls, 311-315. 
intestinal, 312, 313. 
somatic, 313-315. 

Tannic acid injections for jileerative colitis, 
653. 

Tape-worms, 311, 312. 

Tapia’s syndrome, 1520. 

Tar and oil acne, 1409. 

Tarantula bites, 328. 

Tartar in relation to oral sep.sis, 521, 622, 

523. 

-emetic in American dermal Icish- 
manjasi.s, 256. 
in oJonorchiasis, 307. 
m kala-a7.ar, 254. 
in oriental sore, 25(3. 
in seliLstosomia.sis, 311. 

Taste, lesions of fifth nerve in relation to, 
J 509. 

I 0 .SS of, in Bell’s paralysis, 1511 
in lesions of ninth nerve, 1618. 

Tea, strong, as a eanso of gastric troubles, 
560. 

and coffee*, exees.sivo use of cardiac 
symptoms of, 889, 892. 
as a cause of rosacea, 1405. 

-factory cough, 1218. 

-tasters* cough, 1218. 

Teak, dermatitis from, 1408. 

Teeth, care of the, 521, 522. 

carious, aetinomyeosis-like organisms in, 
180. 

extraction of, for focal sepsis, caution as 
to, 17. 

in relation to arthritis, 1360. 
in congenital sy^jhilis, 205, 206. 
in relation to oral sepsis, 521, 522, 523, 

524. 

indications for extraction of, 524, 625. 
infection in relation to accessory-sinus 
suppuration, 1091. 
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Teeth, loosening of, in mercurial Rtomatitis, 
527. 

Ill scurvy, 451. 
vitamin A nccoasary for, 442. 
vitamin D dclicieiicy in relation to, 443. 

Teichopsia in migranc, 1095. 

Telangiectasia, familial, 580. 

hereditary hmmorrhagic, 819, 820. 
Telangiectasis in jaimdicc, 684. 
multiple, 819, 1087. 
pos t-irrarli iitio ii, 3 5)2. 

Telegraphist’s cramp, 1713, 1714. 

Temperature, high, m letiology of lieat- 
Ktroke, 310, 347. 

Jii acute apjiendicitiH, 677. 
in acute lironclutis, 1131. 

Ill acute gout, 132. 

in acute jioliomyelitis, 1571. 

in agranulocytosis, 800. 

jii amoebio hepatitis and abscess, 709. 

in aplastic ana?mia, 785. 

in corebro-spiiial fever, 38. 40. 

ill chicken-pox, 161. 

in cirrhosis of liver, 705. 

in dengue, 181, 

in empyema, 1255. 

in erysipelas, 20. 

in flea typhus, 269. 

m glandular fovci. 280. 

in Hodgkin’s diLScase, 842. 

in ietorus grains, 697. 

in influenza, 108. 

in kala-azar, 252. 

in Icnkiemia, 80.3, 807. 

in lobar pni'uuionia, 1228. 

in malaria, 212. 

in measles, 137, 138. 

in mumps, 104. 

in peritonitis, 754, 755, 756. 

ill plileboiomiis fever, 180. 

in pulmonary tuberculosis, 1195, 1196. 

ill pyelitis, 1331. 

ill rat- bite fever, 237. 

Ill relapsing fever, 235, 230. 

in relation to destriictioii of toxins, 3. 

in rheumatifj iever, 289, 290, 291. 

in Jlocky JMountain tick typhus, 274. 

in scarlet fever, 65, 60, 67, 69. 

in septic endocarditis, 920, 921, 922. 

in septieiemia, 12. 

in serum sickness, 8. 

ni sleeping sickness, 258. 

in small-pox, 147, 149, 150. 

in Bummor dia-rrhend, 630, 

ill syphilis, 200, 204. 

in tetanus, 55. 

in trench fever, 282. 

Ill tsutsugamushi disease, 271. 
in tuberculous peritonitis, 761. 
in tularaimia, 62. 
in typhoid, 81, 82, 83, 90. 
ill typhus, 276, 277. 
in undulaut fever, 129. 


Temperature, in yellow fever, 178, 179. 
subnormal, in congenital lieart disease, 
971. 

typus inversus of. in tubta'ciilosiR, J 195. 
Temporal lohe, localising signs of Ic-sions of, 
1529. 

Tenderness, areas ol, in tnuicb fever, 282. 

of limbs in infantile scurvy, 454. 

Tendon reflexes in tabes, 1644. 

sheaths, flbrositls of, 1367, 1368, 1379. 
m sy])hilis, 200. 

Tenesmus m aniLcbic, dysentery, 263. 
in bacillary dysoiileiy, 116. 
in sohistosomiasiR, 3i(). 

“ Tennis elbow,” 1369, 1761. 
TenO“Synovitis, 23, 1367, 1368, 1309. 
Teratoma of mediastinum, F 282. 

of pharynx, 544. 

Terminal infection, 14, 15. 
by Jl. coli, 27. 
tnborculosis as a, 31. 

Tertian malaria, bi'mgn, 242. 

malignant, 242, 243. 

Tertiary lesions of syphilis, 202 204. 
Testamentary capacity, 1827. 

(‘stimation of, m ajiliasia, 1610. 
Test-meal for gastric diagnosis, 567, 608, 
582, 583, 585. 

in diagnosis of c-aiicer of stomach, 002. 
m diagnosis of duodenal ulcer, 691. 
in ridation to prognosis and t-rcatment, 
585. 

Testicle, amadnasis ot, 204. 

atrophy of, in dystrophia myotonica, 
1793. 

hormone of, 514. 

lesions of, m mumjis, 163, 164, 165. 
nec.rosiR of, in small- pox, 147. 
torbiaiy syjihiljH of, 201. 
ti ypanosonies in, 26 J. 

Testicles, removal of, m relation to obesity, 
438. 

imdeseeiided, gonadotrophins in, 510. 

Testosterone, 514, 519. 

Teste for tuberculosis, 33, 34, 1205, 

Tetania thyreopriva, 0000. 

Tetanoid chorea, 1073. 

Tetanus, 53-57. 

Tetany, aetiology of, 626. 

after parathyroidectomy, 500, 501. 
as oomph cation of pyluiic obstruction, 
605. 

blood calcium in, 601. 

gastro-intestinal, 637. 

in cochac disease, 634. 

in idiopathic steatorrluea, 636, 637. 

in rickets, 457. 

in scarlet fever, 72. 

m sprue, 639. 

m syringomyelia, 1720, 

mental disorders associated with, 1844. 

parathyroid, 500. 

parathyroids in relation to, 501 . 
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Tetany, treatment of, 602. 

Fete disease, 235 ; and see Relapsing fever. 

Tetrachlorethane poisoning, 389, 695. 

Tetrachlorethylene in ancylostomiasis, 322. 
in ascariasis, 323. 

Tetra-ethyl lead poisoning, 369, 370. 

“ Thalamic syndrome ” of Dejorine and 
Roussy, 1531. 

Thalamus. See Optic thalamus. 

Thalassmmia, 784. 

Thallium acetate in treatment of ring- 
worm, 1435. 

salts, action of, on hair, 1435, 1492. 

Theobromine in heart disease, 869. 

Theophylline (thoocine), in ascites, 766. 
in heart disease, 869. 

Thermalgia, 1082. 

Thermanaesthesia in cerebellar apo})lexy, 
1603. 

Thiamin (Vitamin B,), 445, 459. 

Thioblsmol, 217. 

Thirst, excessive in Graves’s disease, 487. 
in acute catarrhal gastritis, 582. 
in acute peritonitis, 764. 
in cholera, 120. 
in diabetes, 410, 416. 
cause of, 410. 
in diabetes insipidus, 482. 
in luemorrhage, 769. 
in pyloric obstruction, 605. 

Thomsen’s disease, 1790 ; and see Myotonia 
congenita. 

Thoracic duct, diseases of, 838, 839. 

Thoracoplasty in abscess of lung, 1181. 
in pulmonjiry tuberculosis, 1214. 

Thoracotomy for abscess of lung, 1181. 
for hydatid of lung, 1 225. 
of pleura, 1209. 

Thought, disorder of, in schizophrenia, 
1867-1869. 

in anxiety states, 1868. 

Thread-worms, 323, 324 ; and see Entero- 
biasis. 

Three-day fever, 180. 

Thrill, abdominal, in ascites, 765. 

diastolic, in aortic incompetence, 9^4. 
in aortic aneurysm, 1045, 1047. 
in aortic stenosis, 931. 
in arterio-venous aneurysm, 1053. 
in congenital heart disease, 972. 
in mitral incompetence, 939, 
in mitral stenosis, 937. 
in tricuspid incom’^ietence, 944. 
in tricuspid stenosis, 942. 

Throat, as portal of infection in acute 
nephritis, 1304. 
bacterial flora of, 133. 
secondary syphilitic lesions of, 199, 200. 
septic, as cause of septiciemia, 12. 

Ill scarlet fever, treatment of, 76, 77. 
sore, in rheumatic fever, 289. 

in scarlet fever, 64, 66, 66, 69. 
symptoms in influenza, 168. 


Throat, tertiary syphilitic lesions of, 203. 
Thrombasthenia of Glanzmann, 817. 
Thrombin, 809. 

Thrombo-angiitis obliterans, 1033, 1034. 
-phlebitis, 1056. 

Thrombocytopenia, blood in, 814. 

conditions of occurrence of, 213, 303, 813. 
in tropical macrocytic anosmia, 468. 
essential, 813-815. 
malignant, 785, 812. 
of infections, 811. 

Thrombokinase, 809. 

Thrombopathia of Willcbrand-Jugcns, tel 7. 
Thrombo-phlebitis, 1056. 

in secondary syphilis, 200. \ 

migrans, 1163. \ 

Thromboplastin, 809. 

Thrombosis, 1059-1062. 
and embolism 1058-1004. 
coronary, 991. 

risk of. 111 qiiinidmo ad ministration, 
871. 

and hffimorrhage, 1598. 
arterial, 1060. 

as factor in piilmonaiy iiifarc1/io,n, 
1163. , j 

in cerebral syphilis, 1032. 
atheroma a cause of. 1039. 
calcarine, 1600. 
cerebellar, 1602. 

cerebral, conditions of occurrence of, 
1597-1599, 1060. 

complications and sequelae of, lOGl, 1002. 
femoral, 1061. 

in typhoid, 82, 85, 93. 
in typhus, 279. 
iliac, in typhoid, 85. 

Ill heart failure, 856. 
intra-cardiac, 1059, 1060. 
of central retinal vein, 1061 . 
of cerebral builiscs, 1060, 1061, 1092. 
of coronary arteries, 1060. 
of the lateral Binus, 1060, 1061 . 
of leg in lobar pneumonia, 1231. 
of renal vein, 1298. 
of retina] artery, 1060. 
of splenic veins, 830. 
organiHmal infection in relation to, 1059, 
1060, 1061. 

phlebitis in relation to, 1066, 1057. 
portal, 1058. 
renal, 1062. 

sinus, 1608 ; a7td see yimiH thrombosis, 
treatment of, 1062. 
venous, 1060, 1061. 
after injection of arsphciiamine jire- 
parations, 210. 

Thrombotic forms of pulmonary infraction, 
1163. 

Thrush, 628. 

Thrush’s breast ” apjioarance of heart 
muscle, 952. 

Thymic asthma, 845, 1104. 
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Thymol in hook-worm infection, 1122. 
Thymus gland, diaeafles of the, 838. 
in atatiia lymphaticus, 845. 

Inmour of, 474. 

Thyroid atrophy, in orobmiani, 496. 
m myxoodema, 492* 

(IcrangementH in acromegaly, 473. 
diseases, claasifi cation of, 485. 
enlargement m Graves’s disease, 487, 
488. 

extract m cretinism, 490. 
in dwarfism, 477. 
in myxoodema, 494. 
in nephrosis, 1303. 
in obesity, 439. 
in trench fever, 284, 
gland, diseases of the, 485-498. 

in relation to basal metabolism, 405. 
in relation to cretinism, 495, 490. 
in ndation to sugar metabolism, 415. 
influence of, on basal metabolism, 
405, 438, 499. 

pressing on trachea, 497, 1134. 
secretion of, 485. 

inadequacy in South American try- 
panosomiasis, 261, 

Thyroidectomy for angina, 989, 990. 
in Graves’s disease, 490. 

Ill thyrotoxic cardiac conditions, 000. 
total, in treatment of congestive heart 
failure, 872, 873. 

Thyroideiim in myxeedoma, technique of 
a cimmisbration of, 494, 495. 
Thyrotomy, indications for, 1112. 

laryngeal stenosis after, 1118. 

Thyrotoxic conditions, auricular fibrillation 
or llnbter in, 896, 901. 
Thyrotoxicosis, 491, 996. 
secondary, 491, 492. 
definition of, 491, 492, 

Thyroxine, 485, 496. 

antagoiustK^ to insulin, 488. 
excessive secretion of, in Graves’s 
disease, 486. 

in relation to blood formation, 774. 
Tibia, sabre-scabbard form of, 203, 206. 
in yaws, 226. 

Tihial nerve, posterior, lesions of, 1767. 

Tic, convulsive, 1709, 1710. 
co-ordinated, 1710. 

-douloureux, 1521. 
psychical, 1710. 
simple, 1708-1709. 

Tics, the, 1707-1711. 

groups of, 1707-1708. 

Tick as transmitter of Rocky Mountain 
tick typhus, 273. 

-bites, 324, 325. 
paralysis from, 325. 

-borne relapsing fevers, symptoms of, 
236. 

fever, 235 ; and sec, Relapsing fever, 
typhus, 272, 273. 


Ticks as transmitters of relapsing fever, 
234, 235, 236. 

Tiger-snake bites, 331. 

Time, appreciation of, in manic jiatients, 
1854 . 

Tinea, 1497 ; and see Ringworm, 
barbae, 1435. 
circinata, 1436. 
cruris, 143(J, 1497. 
flava, 1498. 
imbrioata, 1136, 1497. 
in the tropics, 1497, 1498. 
nigra, 1498. 
tonsurans, 1433. 
unguium, 1 197. 
versicolor, 1440. 

Tin-miners, liability of, to pulmonary 
tubercle, 1189. 

Tinned foods, metallic poisoning from, 394. 
meat ay cause of food poisomiig, 395. 

Tinnitus, 1515-1516. 

in arberial hypertension, 1066. 
in typhus, 276. 

Tissandier’s balloon ascent, effeebs observed 
in, 339, 340. 

Titubation in Friedreich’s ataxy, 1666. 

Tobacco amblyopia, 1503. 
excess, as cause of intermittent claudica- 
tion, 1041. 

cardiac symptoms of, 876, 889, 892. 
in relation to atheroma, 1039. 

to chronic catarrhal rhinitis, 1085. 
to chronic gastritis, 560, 561, 585. 
to gastric hypcrseoretiori, 560. 
to laryngitis, 1103. 
to pharyngitis, 540. 
to throm bo -angiitis obliterans, 1033. 
palpitation as an indication of, 876. 

a and fi tocopherol, 445. 

Toe as common seat of gout, 430, 432. 
constriction and loss of, in airihum, 302. 

Toes, eczematoid ringworm of, 1437. 

Tongue, al lections of the, from hypoglossal 
nerve lesions, 1521. 
hemiatrophy of tho, 1521. 
in acute appendicitis, 677. 
in acute catarrhal gastritis, 582. 
in chronic arsenical poisoning, 372. 
in clironic gastritis, 585. 
in cirrhosis of liver, 703. 
in diabetes, 416, 
in hypoohromic amemia, 776. 
in lethargic encephalitis, 1578. 
in measles, 138. 
in pellagra, 464. 
in pernicious anaemia, 780. 
ill progressive muscular atrophy, 1747. 
in scarlet fevor, 65, 68. 
in siiruo, 639. 
in typhoid, 81. 
in iyplnis, 276, 278. 
m yellow fever, 178, 179. 
myositis of, in trichmiasis, 319. 
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Tongue, paralysis of, 1521. 
rafl])ben-y, 08. 
raw beef, 416. 
syi)liilitic lesiojiH ol, 2()it. 
tremor of, in general paralyais, 1638. 
worms, cliseaHey duo to, 325. 
Tongue-biting ui epilepsy, 1084. 

Tonicity of heart muscle, 840. 

Tonsillar infection m relation to artliritis, 
1351, 1358. 

Tonsillectomy, indieations for, 530. 

methods of, 537. 

Tonsillitis, acute, 533-535. 

acute nephritis in I’elalion to, 1304. 
chronic, 536, 537. 

adenoids in relation to, 530. 
follicular, 537. 
parcnc'hymiitous, 530, 537. 

Tonsils as site ol septie infertion, 11, 534. 
atrophy of, at puberty, 530. 
diseases of the, 533-538. 
entrance of, by tuberele bacilli, 30. 
ill diphtheria, 98, 99, 103, 108. 
in scarlet fever, 66, 69, 70, 77. 
necrotic ulceration ol, in acute leukieuna, 
807. 

sentic, in relation to rheumatic lever, 
289, 296. 

unhealthy appearance of, 536. 

Tooth sockets as course ol infection in 
rlicnmcitoid arthritis, 1351, 1358. 
Tophi, 432, 434. 

Torsion spasm, 1580, 1673. 

in lethargic encephalitis, 1580. 

Torticollis after letliargie encephalitis, 
1582. 

congenital, 1707. 
spasmodic, 1705-1707. 

Torula histolytica, 192. 

Torulosis, 192. 

Tourniquet test, 814, 810. 

Toxaemia, 11, 12. 
and meningism, 45. 
and meningitis, 45. 

bacterial, m relation to renal disease, 
1299. 

effect ol, on erythropoietic tissues, 773. 

from endotoxin, 3. 

from exo toxin, 3. 

from intestinal infection, 505. 

in acute infectious hepatitis, 698. 

in acute peritonitis, 755. 

in acute seiitic pharyngitis, 539. 

in agranulocytosis, 800. 

in bacillary dysentery, 110. 

m carbon monoxide poisoning, 381 . 

in cholera, 119. 

in cirrhosis of liver, 705, 707. 

in heat-stroke, 348, 319. 

in measles, 138, 141. 

in jieritonitis, 755, 701. 

in pyelitis, 1331. 

in x^yorrhoea alveolaris, 524. 


Toxsemla in relation to symptomatic 
anjomias, 773. 
in small-pox, 150. 
in summer diarrheea, 630, 631. 
m trichiniasis, 320. 
in typhoid, S2. 
in typhus, 280. 

iu yellow fever, 179. j 

intestinal, 397. | 

non-baeterial, 3. 
symptoms of, 11, 
treatment of, 10, 17. 

Toxmmias, infectious, menial (li,sorder8\ in, 
1842, 1843. 

Toxosmic kidney, 1299 ; n//d ^ee u}/\(er 

Kidney. 

Toxic absorption, dental canes ni relation 
to, 523. 

in acute intcstmal obstruction, 672. 
adenoma, 491. 
cause.s of atlieioiua. 1038, 
enix>tioiis, 1416. 

lactor in angio-iieurotic (vdema, J074. 
symptoms in iiillucuza, 16i). 

Toxicosis, haemorrhagic capillary, 815. 

Toxins, 3, 4. , 

acting on the liver, 095, 000. 
in causation of acute catarrhal sastiitis, 
500,501,581. 

in cau.saiion of gastiic ulcer, 501. 

in iilariasis, 310. 

mode ol action of, 3. 

nature of, 3. 

of diiililheria, 98. 

jiresent in food-poisoning, 391. 

role ol, in eirrho.sis of liver, 701 , 705. 

in epidemic diarrluca in clnldrtMi, 030. 
bcleetivii action of, 3, 99. 
varieties of, 3. 

Toxoid, ill prophylaxis of iL lamis, 50. 
-antitoxin lloccules for iiujiiunisiiig 
against diplitliena, JOO. 
test of suseejitibibty to diiihtheria, 100. 

Trachea, aneurysm prcs.suig on, 1045, 1129, 
eareiiioma of, 1123. 
cysts of, 1123, 
dLseasoH of the, 1 1 1 9- 1 1 29. 
foreign bodies in, 1120, 1127. 

HI jury of, 1129. 

lc]»rosy cjf, 1125. 

liapilloma of, 1123. 

perl oration of, 1123. 

pressure on, in aortie aneurysm, 1045. 

Ill goitre, 497. 
sarcoma, of, 1123. 
scabbard, 1128. 
scleroma of, 1 J 25. 
simphi tumours of, 1123. 
syphilis ol, 1 124. 
tuberculosis of, 1125. 
ulceration of, 1123, 1124. 

Tracheal obstruction, 1125-1 129. 
tugging m aortic aneurysm, 1040, 1048. 
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Tracheitis, 1119-1] 22. 

Tracheo-bi'onchitis, aoLifcp, 1 i;i0. 

Tracheocele, 1123 
Tracheophony, 1278. 

Tracheotomy in diphtheria, 108. 
tor laryngeal paralysiw, 1115. 
for laryngeal Htenosia, 1118, 1119. 
for tracheal obatructiou, 1127, 1128. 
Trachinus draco, :i32. 

Trade dermatitis, 1109. 

Transfusion of blood, anaphylaxis follow- 
ing treatment of, 823. 
ill aonto hinmulytjc anaemia of LederiU', 
789, 822. 

in .lento leiiktemia, 809. 
m a]]Jasbic anjemia, 780. 
in arthritis, 1354, 1350. 
ill lihickAvator fever, 250. 

Ill essential throinbouytopenia, 81.5. 

Ill general uil'ectious diseases, 17. 
in Jiiniiiatomcai.s, 581, 
in hannophili.'i, 819. 
in haimorrhagic scarier lever, 78. 

Ill periin:ious anremia, 783. 

in purpura, 815. 

ill Hiipticannia and pyiemia, J7. 

Ill shook, 769. 
in sprue, 011 , 

m fltivjitoooecus infections, 17. 
in treatment of ameinias, 822, 823. 

Ill tropical maeroeytic atifemia, 408. 
lirecjintioiis to ln‘ observed jn, 822, 823. 
transmission ot syphilis by, 194. 
Trapezius, paralysis of, 1520. 

the iiltimum morions ni progressive 
inuHi iilar atrophy, 1746. 

Trailbe’s space in pleural effusion, 1250. 
Trauma as eauso of tracheal obstruction, 
1127,1128. 

as predisiioatng to infection, 2. 
in relation to aneurysm, 1043. 
to gout, 430. 

to I iitraoraiiial abscess, 1552. 
to niiracranial tumour, 1535. 
to mental disorders, 1835. 
to )>rogroBsivo mnscidar atrophy, 1744. 
Trauinalic arthritis, 1307. 
cardiac jesioiis, 932, 939. 

causes of cerebral haimorrhago, 1597.^ 

Treatment in cardiac aft’ections, 861-875. 
in mental disorders, principles oi, 1813, 
1816. 

Trematodes, diseases due to, 305-311. 
Tremor in acute poliomyelitis, 1570. 
in ern’c hollar lesions, 1532. 
m chronic alcoholism, 358. 
in disseminated sclerosis, 1655. ^ 

in general paralysis of the insane, 1638. 
Ill Oravus’s disease, 486. 
in hysteria, 1881. 
in lotJiargie oncoplialibis, 1580. 
ill mercurial poisoning, 376. 
in paralysis agitans, 1669, 1671. 


Tremor m pellagra, 465. 
ill typhus, 278. 

ill various diseases, 1671, 1672. 

Trench fever, 280-284. 
foot, 1410. 

Treponema berberum, 234. 
carteri, 231. 
duttonl, 234. 
hispanicum, 234, 236. 
novyi, 231, 235. 

pallidum, 194; and sec iSpiroclueta 
pallida, 
persiciim, 234. 
pertenue, 225. 
reeurrentis, 234. 
schaudinni, 1496. 
sogdianum, 234. 
turicatm, 234. 
veuezuelense, 234. 

Triatoma megista, 261. 

Trichiiiella spiralis, 319. 

Trichiniasis, 319, 320. 

myositis ill, 1373. 

Trichiorethyleiie poisoning, 389. 
Triehocephaiiis dispar, 323. 

Trichomonas hominis, 267. 

Trichophytides, skm eruptions associated 
with, 1439. 

Trichophyton, 1432, 1497. 

Trichosporon giganteiim, 1498. 

Trichuriasis, 323. 

Triehuris Iriehiura, 323. 

Tricuspid incompetence, 920, 930, 943, 944. 
stenosis, 920, 930, 942, 943. 
valves, eongciiital anomalies of, 970. 
Trident hands m aehondrojdasia, 1387. 
Trigeminal neuralgia, 1521 ; and see 
Neuralgia, trigeminal. 
Trinitrotoluene poisoiung, 385, 386. 

Trionai poisoning, hunnatoporphyi'inuria 
in, 1293. 

Trismus in strychnine poisoning, 55. 

in tetanus, 55. 

Trombicula akaimishi, 271. 
deliensis, 270. 

Trophic changes m fifth -nerve lesions, 1509. 

lesions in leprosy, 122. 

Tropical climates ni relation to amoibie 
hepatitis and hepatic abscess, 708. 
in relation to heat-stioke, 346, 347. 
diseases of doubtful or unknown nature, 
301-304. 
skin, 1410. 

diseases, 1494-1500. 
sore, 255. 
ulcer, 1496. 

Trousseau*s sign in sprue, 639. 

in hypoparathyroidism, 501 . 
Trypanosoma brucei, 257, 
cruzi, 257, 261. 
equiperdum, 257. 
evansi, 257. 
gambiense, 257. 
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Trypanosoma rhodesiense, 257. 
Trypanosome fever, 258. 

Trypanosomes in animalB, 257. 
in blood, 257, 258. 
in brain and cord, 268. 

Trypanosomiasis, 257-262. 

African, 257-260. 

Brazilian, 261. 

South American, 261, 262. 

Tryparsaraide, 214. 

effect of, on cerobro -spinal fluid in 
syphilis, 222. 
in sleeping sickness, 260. 
toxic effects of, 260. 

Trypsin, 737. 

Trypsinogen, 737. 

Tsetse fly, the, 257. 

Tsutsugamushl disease, 271, 272. 

Tubercle bacilli, effect of carbolic acid on, 
29. 

effect of sunlight on, 29. 
in dust, 29, 31. 
in milk, 303. 

in relation to lupus, 1094. 
m sputum, 30, 32, 1 1 94. 

prognostic significance of, 1206. 
in urine, 33, 1337. 
resistant to digestion, 29. 
endotoxoid, Grassot’s, 1212. 

Tubercles, characters of, 1191. 

m choroid in tuberculous meningitis, 48, 
1561. 

miliary, in peritoneum, 760. 

Tubercular Infection by ingestion, 30. 
in diabetes, 2. 

Tubercubdes of skin, 1463, 1464. 
Tuberculin, Koch’s, 33. 
new, 1211. 
old, 33. 

tests for tuberculosis, 33, 34, 1205. 
treatment of tuberculosis, 1211, 1212. 
varieties of, 1211. 

Tuberculoma, cerebral, risk of removal of, 
1538. 

hypertrophic, 1202. 

Tuberculo-opsonic index, 34. 
Tuberculo-silicosis, 1186. 

Tuberculosis, 29-36. 

acute caseous, pathology of, 1191, 1192. 
temperature in, 1195, 
miliary, 35 ; and ace Tuberculosis, 
general, 

pathology of, '1 191. 
temperature in, 35, 1195, 
aetiology of, 29-31. 
and erythema nodosum, 290. 
and Hodgkin’s disease, 841. 
and measles, 140, 141, 
as a terminal infection, 31. 

Bacillo Calmette-Gu6rin in prophylaxis 
of, 35, 1208. 
bacUluria, in 33. 
blood in, 35. 


Tuberculosis, chronic alcoholism in relation 
to, 358, 359. 

cirrhosis of liver in relation to, 705. 
congenital, 31. 
cutis, 1460-1464. 
cytological evidence of, 34. 
definition of, 29. 
diagnosis of, 32-34. 
droplet infection in, 30. 
endothelial, 842. 

flbro-caseous, pathology of, 1192. 
fibroid, pathology of, 1192. 

temperature in, 1195, 1196. 

general, 35, 36. 

hilum, 1200. , 

111 relation to Addison’s disease, 504, 60j6, 
507, 1202. 

in relation to diabetes, 2, 417, 1206. 

incidence of, 31. 

infection in, modes of, 30, 31. 

resnlts of, 31, 32. 
influenza m relation to, 170. 
inheritance of susceptibility to infection, 
31. 

intestinal, milk in relation to, 655. 
mucosa as portal of infection, 30. 
sites of, 655. 
intra-cranial, 1537-1538. 
lardaceous disease of kidney in, 1328. 
lymph gland, 839. 
mental disorders in, 1843. 
mortahty due to, 31. 
nausea in (‘arly, 574. 
of the caecum, hyi)erplaHtio, 656. 
of epididymis, 1202, 1207. 
of the kidneys, 1336, 1337. 
of larynx, 1106-1108. 
of nose, 1093, 1094. 
of the pericardium, 065. 
of pharynx, 544. 
of skin, forms of, 1400-1464. 
of spleen, 833. 
of the stomach, 598. 
of trachea, 1 125. 

paths of entrance of bacilli in, 30, 31, 
pleurisy in relation to, 1244, 1245, 1246, 
1251. 

predisposing factors to, 3, 31. 
projihylactic treatment of, 35. 
prophylaxis of, 1208. 
pulmonary, 1188. 

as a sequel oi influenza, 170. 
htemoptysis m, 1169. 
racial susceptibility to, 3, 31. 
skin inoculation with, 31. 
sources of infection in, 30. 
stigmata of, 1197. 
tests for, 33, 34. 
trauma in relation to, 31. 
treatment of, 34, 35. 
uveo-parotid, 532. 
vesical, 1336. 

whooping-cough in relation to, 112, 113. 
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Tuberculous arthritis, 1357. 
coUtis, 655. 
enteritis, 655. 

glands, dental caries in relation to, 523. 
gummata, 1463. 

inflammation of pulmonary arteries, 
1054. 

mediastinal glands, 1277, 1278. 
meningitis, 48, 1203, 1559-1662. 
cerobro-spiiial fliiirj in, 44, 1558. 
diagnosis of, 88, 1662. 
pathology of, 1031, 1659. 
myocarditis, 945. 
peritonitis, 88, 706, 759-763. 
ulceration of Ileum, 656. 
ulcers, local, 1458. 

Tubular breathing, 1083. 

Tulnell’s method of treatment of aneurysm, 
1049. 

Tularsemia, 61-63. 

Tumbu disease, 327. 

Tumour, benign giant-celled, 1380. 

Tumours in acute leukauma, 807. 

intracranial, 1536 ; and see Intracranial 
tumours, 
of goundou, 227. 

of ]uxt a- articular nodes, 228, 229. 
of hniga, 1219, 1222. 
of nose, 1 095. 
of the pharynx, 644, 545. 
of the skill, 1481-1489. 
of skull in chloroma, 807. 
of suprarenal glands, 613, 514. 
Turban-Gerhardt claBsilication of tuber- 
cular stages, 1203. 

Turbatrix aceti, 310. 

Turbinals in relation to chronic rhinitis, 
1085. 

Turck cells in blood in Oroya fever, 131. 

in rubella, 144. 

Tussive fremitus, 1082. 

“ Twilight state,” 1824. 

in hysteria, 1882. 

Twitchings in uraemia, 1325. 

Tympanites in pneumonia, 1236. 
Tympantic resonance, 1082. 

Typhoid bacilli, bacteriolysis of, 5. 
in lungs and sputum, 85. 
ill pus from bones, 86. 
in stools, 87. 

path of nifeclioii by, 2, 79. 
fever, 78-94. 

ttbor1(ivo forms of, 83. 
aetiology of, 78-80. 
afebrile, 83. 

ago-incidencc in, 79, 83. 
alcoholism and, 84, 90. 
ambulatory, 83. 
antipyretic treatment of, 93. 
antiseptic treatment of, 93. 
arthritis in, 86, 1367. 
bacteriieiiiitt in, 2, 79. 

“ carriers,” 1, 79, 91. 


Typhoid fever, causal organism of, 78. 
causes of death in, 90. 
complications of, 84-86. 
convalescence after, 82. 
diabetes and, 84. 
diagnosis of, G, 86-88. 
diet in, 92. 

differential diagnosis of, 36, 46, 88-90. 
distribution of, 09. 
elnuination of bacilli, 91. 
eliminative treatment of, 91. 
ondomio occurrence of, 80. 
htemorrhagic type of, 81. 
immune therapy of, 91, 92. 
immunity after, 4, 79, 91. 
m relation to gall-bladder infection, 
85, 722, 727. 

increased activity of ooliform bacilli 
in, 24. 

incubation period of, 81. 
infection of endocardium, 923. 
infective hepatitis in, 698. 
intestinal ulceration in, 80. 
mortality rate of, 90. 
nursing of, 90. 
onset of, 81. 
pancreatitis m, 740. 
pathology of, 80, 81. 
peritonitis in, 84, 766. 
pregnancy in relation to, 84. 
prognosis m, 84, 86, 90. 
propagation of, 79. 

prophylactic use of vaccines ui, 79, 91. 

prophylaxis in, 91, 92. 

pulmonary tuberculosis and, 84. 

i-ftsh ill, 81. 

relapse in, 82, 83. 

seasonal incidetice ol, 79. 

souices of infection in, 79, 91. 

•special diagnostic methods in, 87, 88. 
special symptoms and complications 
of, 84-86. 
stools in, 81. 

symptoms and course, of 81-84. 
temperature in, 81, 82, 83, 93. 
thrombosis in, 85, 93. 
treatment of, 90-96. 
types of, 83. 

variability of clinical course in, 83. 
Widal test in, 6. 

Zenker’s dogeneiation of muscle in, 
1373. 

meningitis^ 48. 
spine, 86. 

“ Typhoid state/’ the, 82, 95. 

Typhus abdominalis, 78. 
blasting, 278. 
endemic, 269. 
epidemic, 275. 
exanthematieus, 275. 
fever, louse-borne, 276-280. 
flea, 269, 270. 
icteroidos, 176. 
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Typhus mite, 270. 
murine, 209. 

Rocky Mountain tick, 273, 274. 

rural or scrub tropical, 271 . 

ship, 209. 

siderans, 278. 

tick, 272, 273. 

tropical, 269. 

urban tropical, 269. 

Xig tropical, 269. 

Tyrosin in y)anoreatJC cyats, 743. 
m urine, 1297. 

Ill acute nocrosia oi liver, 697. 
in ciiTlioais of liver, 705, 

111 erysipelaa, 097. 
in louka'inia, 697. 
ill Binail-pox, 697. 
in typhoid fever, 697. 

Ufielman’s reagent for lactic acid, 508. 
Ulcer, ga.'itric, 586 ; and sea Grastiic anil 
duodenal ulcer, 
inte.stinal, tubercular, 655. 
of fauces, syphilitic, 542, 543. 
of larynx, syphilitic, 1105, 1106. 
of noHophaguy. acute, 552. 
chronic, 553. 
nialigiiant, 555. 
of yiharynx, syphilitic, 543. 
regime, 594—596. 
rodent, 1484. 

stercoral, in cancer of colon, 659. 
sublingual, in whooping- cough. 111, 113. 
syplnhtic, 202, 203, 204. 
tropical, 1490. 
tuberculous, of fauces, 544. 

Ulcerating granuloma, 1499. 

Ulceration, in acute intestinal obatriiotion, 
672. 

in primary syjjliilitic sore, 198. 
intestinal, in typhoid, 80, 84. 
of legs in acholuric jaundice, 690. 
phagedenic, m primary syphilis, 196, 202. 
Ulcerations, Duguct’s, 84. 

Ill American dermal leishmaniasis, 256. 
in scurvy, 452. 
in yaws, 225, 226. 
of larynx, tulierculoiis, 1106, 1107. 
Ulcerative endocarditis, 9] 8; and .see 
Endocarditis, septic, 
stomatitis, 526-528. 

Ulcers, amcebie, 262, 203, 708, 712. 
anal, 619. ^ 

character of, in ulcerative colitis, 651. 
dysenteric, 115, 117. 
in American dermal Icislimanjasis, 250. 
in atripJicism, 393. 
in lyiiiphopathia veiicrenin, 183. 

Ill ulcerative colitis, 651, 
intestinal, in tyjihoid, 80. 
necrotic, in tsutsugamuchi discttse, 271. 
of feet, perforating, in diabetes, 417. 
in tabes, 1647. 


Ulcers of skin, tubormilous, 1460. 

“ Ulnar hand,” the, 1701. 

nerve, anatomy and physiology of, 
1763. 

lesions of, 1763-1764. 
paralysis of, 1763-1764. 

Ultra-Violet radiation in glandular fever, 
287. 

rays in vfOation to jiropliylaxis of 
rickets, 443, 441. 

Umbilical abscess m tuberculous \pen- 
tonitis, 761, 

infection causing jauiidjcc. 086. 
vein, thrombosed, caiisiiig iieritoiiVtis, 
753. \ 

Umbilication of small-pox vesicles, 149, 
1 54. 

Umbilicus, dipJithentic mlection of, 101. 
Uncinaria steriocephala, 1498. 

Uncinariasis, 320 ; mid .see An cy loytomiasis. 
Uncinate lesions, hallucinations m, 1529. 
Undiilant fever, 128^130. 

Unna’s paste, 1117. 

Unverrichi’s myoclonus, 1687. 

Uraemia, 1321-1328. 

as terminal stage of chromic alcoholism, 

359. 

cause of diarrba'a in, ()23 
in acute nejihntis, 1306. 
in alkaJieiuja, 407. 
m cholera, 120. 

in chrome iiephriti.s {.second.iry), 1312. 
ill muinyis, 166. 
ill scarlet fevi'r, 73. 
latent, 1323. 

mental disordeis associated with, 1840. 

Uraemic asthma, 1325. 

Urates in unmi, 1 296. 

Urea as a diuretic, 131 1. 
concentration test of renal Ofliciency, 
1286. 

in blood, in health and disease, 1286. 
ni urine, 1283. 

retention in relation to nriemia, 1323, 
1327. 

stibamine m kala-azar, 254. 

-stibol in kala-azar, 25 i. 

Ureteral catheterisation in lUtormining 
kidney elliciency, 1287, 
tenderness m tuberculous kidney, 1337. 
Ureters, Icsiony of, in Hejii.stomiasis, 309. 
Urethritis in cohforin infc.ctions of urinary 
tract, 25, 26. 
in miunp.s, 105. 

Uric acid m blood in gout, 430, 431. 
in health, 430. 
calculi, 1338. 

crystals in urine, 1296, 1338. 
excretion of, 430, 431, 1284. 
to.ytH for, 434, 

Urimumia, 1323. 

Urinary antiseptics, 1 333. 
culture for (liaguoyiH of typhoid, 87. 
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Urinary secretion, abnormaliticH of, 1288- 
1297. 

flymptoma in .sohiatosomiasia, 310. 
in tyxjhoid, S.'i, 80. 

tract, B. coli infouiions of, 23, 24-20. 
coliforiii infections of, vac'oiiie treafc- 
niont of, 28, 21). 

Urine, acidity of, 1283. 

alcohol in, in alcoholic intovication, 
355, 357. 

appcfiraiices of, in hacilluria, 26, 27, 
1331. 

Bence-Jones protein in, 1383. 
chani^es in, in pneumonia, 1230. 
eharacters of normal, 1283-12t8S. 
crystalline dejioail.s in, 1296, 1297. 
demonstration of tubercle bacilli in, 3.3. 
drugs Avliich alter colour of, 1295. 
eixainination of, for tubercle bacilli, 33. 
in acidLCinia, 1283. 
in jicute necrosis of liver, 097. 
in acute iKiXibritas, 1305. 
in blaekwater lever, 248, 249. 
in cbolcra, 120. 

in chronic B. cob infections, 20. 
in chronic nephritis, 1318. 

Ill cirrhosis ol liver, 705. 
in diabetes nisi])idus, 482. 
nicUitus, 416. 

in di nitre benzene iioisomng, 385. 

Ill hlariasis, 317. 
in jaundice, 681, 685. 

Ill lardaceous disease, 1 329. 
ill measles, 138 
in nexibrosis, 1302. 
in osteomalacia, 1383. 
ill jKTiiicioiis aiicTtriia, 780. 
in poniicious vomiting of pregnancy, 
579. 

ill jiyelitis, 1331, 1333. 
in rheumatic fever, 290. 
in sehistosomiaHis, 310. 
in small -pox, 150. 

ill iciero-hiemorrhagica, 

232. 

in typhoid', 81, 85, 86. 
in typhus, 278. 
in yellow fever, 179. 

iiicoiitinciiee of, in epileptic attack, 1684. 
nitrogmioiis constituents of, 1282-1285. 
iion-introgenous constituents of, 1285, 
1280. 

normal amount of secretion of, 1283. 
organised deposits in, 1297. 
pancreatic ferments in, 737. 
phosxihates in, 1285. 

})igments of, 1285. 
pnournococei in. 1230. 
reaction of, 1283. 

ill relation to calculi, 1344. 
speciiic gravity of, 1283. 
spiroehoates in, 231. 
streptococci in, 1309. 


Urine;, suppression of, in nrsphenammo 
poisoning, 374. 

Ill blaekwater feirer, 249. 
in cholera, 120. 
ill lead poisoning, 300. 
in mercurial ijoisoning, 375. 
tests for sugar in, 417, 418. 
tubercle bacilli in, 33, 1341. 
tyxihoid bacilli m, 87. 

Urino-genital tract, schistosoma ova in, 
309, 310. 

Urobilin, 1285. 

Urobilin uria, 685. 
in black water fever, 248. 
in cirrhosis of liver, 705. 
in malaria, 241, 243. 

Ill jjermcioiis auicmia, 780. 
in yellow fever, 179. 

Urochrome, 1285. 

Uroerythrin, 290, 1285. 

Ui'oselectan B for use in pyolograxdiy, 1288. 
Urticaria, acute giant, 1073, 1453. 
ictiology of, 1452. 

after arsphen amine projia rations, 211 . 

anaphylactic, 7. 

auto- toxic, 1452. 

diagnosis of, 1453. 

factitious, 1452. 

forms of, 1452. 

in ascariasis, 323. 

in bacderial food x^ioisoning, 400, 1452. 

in relation to asthma, 1148, 1149. 

m serum sickness, 8, 1447. 

oral Bciisis in relation to, 525. 

papular, 1453. 

jugmoutosa, 1453. 

simple, 1452. 

symptoms of, 1452, 1453. 

treatment of, 1454. 

Urticarial drug eruptions, 1447 . 

rash from rupture of hydatid cyst, 716, 
1269. 

m dracontiasis, 319. 

Urticarias, the, 1451-1454. 

Uta, 256. 

Uterine displacements in visccroiitosis, 
749. 

troubles in relation to rosacea, 1405. 
Uterus, coliforin infection of, 27. 

infections of, causing septiciemia, 12, 
27, 750. 

pituitary gland in relation to, 470. 
Uveo-parotld syndrome, 532, 533. 

Vaccination, contra-indications to, 169. 
immunity to small- jjox, 146, 155. 
protection afforded by, 155, 158, 159, 
160. 

risks of, 158, 159. 
technique of, 157, 158. 
lymph, 157. 

T.A.B., 88. 

therapy, object of, 157. 
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Vaccines, autogenous, 19. 
balanced, 1371. 
in arthritis, 1354. 
in chronic arthritis, 1371. 
in coliform urinary infections, 28, 29. 
in flea typhus, 270. 
in rheumatoid arthritis, 1354. 

Ill Still’s disease, 1366. 
skin eruptions duo to, 1448. 
stock, 19. 
typhoid, 06. 

Vaccinia, 157-160. 

Vaginal diphtheria, 101. 

Vagotonioity in relation to asthma, 1149. 

Vagus, anatomy and iihysiology of, 1518. 
in relation to heart-control, 848. 
involvement of, in cancer of oesophagus, 
557. 

in cerebellar apoplexy, 1603. 
lesions of the, 1518, 1520. 
role of the, in asthma, 1149. 

Valleix, the tender points of, 1522. 

Valvular changes in chronic endocarditis, 
925, 926. 

disease in scjitic endocarditis, 925-945. 
of heart, chronic, 920, 921. 
cetiology of, 926, 927. 
eflects of, on walls of heart and 
other organs, 917-930. 
syphilis as cause of, 926. 
treatment of, 944, 045. 
of left side of heart, results of, 920-930. 
diseases, chronic forms of, 925, 926. 

proportions and combinations of, 926. 
lesions in relation to myocardium, 851. 

Valvulitis, 914. 
in chronic endocarditis, 925. 

Van den Bergh’s reaction, 685, 086. 
interpretation of, 686. 
test for excess of bile pigment in blood, 
685. 

in pernicious anreinia, 603, 781. 

Van den Burgas diet in sprue, 640. 

Van Slyke’s method of estimating CO, in 
blood, 406. 

Varicella, 160 ; and see Chicken- pox. 
hullosa, 160. 
gangrenosa, 160, 161. 
heemorrbagica, 102. 

Varicose aneurysm, 1053. 
eczema, 1414. 
ulcer of ieg, 1404. 
zone of alarm, lldV. 

Variola, 146 ; and see Small-pox, 
minor, 150. 

diircrontial diagnosis of, 152. 

Varioloid, 161. 
varicella, 151. 

Vascular reaction of skin to irritants, 1072. 
stasis of lower limbs, chronic, 1404. 

Vasomotor disturbances in Kaynaud’s 
disease, J075, 1070. 
instability, signs of, 1072. 


Vasomotor neuroses, 1072-1080. 
factors involved in, 1072. 
symptoms after arsphenamino remedies, 
211 . 

after snako-bito, 330. 
in irritable heart, 878. 

Vasovagal attacks, 854, 874, 1666. 

in anxiety states, 1861. 

Vegetables, anti-scorbutic value of, [ 449, 
450. 

as sour CO of food poisoning, 396. 
table of, in relation to diabetic diet, \l26. 
value of, in scurvy, 449. 

Vegetations, valvular, 915, 919, 1059. 

Veldt sore, 1496. 

Venesection in aneurysm, 1050. 

Ill heart failure, 872, 874. 
n hyperpiotic kidney, 1323. 
n hypertension, 996. 
in pneumonia, 1235. 
u polycytlncmia, 794. 
n pulmonary hypcr.Temia, 1161. 
n pulmonary oedema, 1162. 
in uriemia, 1328. 

value of, in reducing blood-pressure, 996 
1069. 

Venoms, snake, 329. 

Venous dilatation in ascites, 764. 

pulsation in aortic incomjietonce, 933. 
pulse, forms of. 850, 851. 
thrombosis, 1060, 1061. 
in typhoid, fever, 81. 

Ventricles, dilatation of, in hydrocephalus 
1545, 1540, 1547. 
lateral, tapping of, 52. 

Ventricular complex in electro-cardiograin 
1002 . 

flbrillation, 861, 003, 904. 

Ventriculin m pellagra, 466, 
Ventriculography in intracranial tumourB, 
1544. 

Ver du Cayor, 327. 

Ver macaque, 327. 

Verbigeration, in schizoplirenia, 1871. 
Vernix caseosa, golden, in or 3 ^throblastosis 
ftntalia, 788. 

Veronal, addiction to, 1812. 

Verruca illiformis, 1482. 
necrogenica, 1462. 

fif tuberculou.y origin, 31. 
plana Juvenilis, 1482. 
plantaris, 1482. 
vulgaris, L482. 

Verruga peruviana, 132. 

Vertebral column, syphilitic disease of, 1634. 
tumours in relation to compression of 
cord, 1715, 1723, 1725. 

Vertigo, 1516, 1517. 
in caisson disease, 336. 

Ill cerebellar lesions, 1602. 
in paroxysmal tachycardia, 892. 
labyrinthine, 1517 ; and see M6nidre’B 
disease. 
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Vesical crises in tabes, 1647. 
tuberculosis, 1337. 

Vesicle, 1398. 

Vesico-colic fistula in diverticulitis, 661 
662. 

Vesicular breathing, 1082. 

Vestibular irritation in sea-sickness, 341. 
lesions, tests for, 1514. 

“ VI ** antigen, 687. 

Vibrio of cholera, 118, 119. 

Vicia satlva, 392. 

Vidal, lichen simplex chronicus of, 1474. 

Vijochin, 218. 

Vincent’s angina, 637, 538. 

complicating glandular fever, 287. 
contrasted with diphtheria, 104, 638. 
organisms in ulccro - membranous 
stomatitis, 527. 
spirilla in measles, 139. 
in throat, 98, 104. 

Vinegar worm, 316. 

Viper, Russell’s, 332. 

Viperine venom, 329, 330. 

Virilism, 509-611, 
in acromegaly, 473. 
in Cushing’s syndrome, 476. 

Virulence, bacterial, 2 , 15. 

Virus diseases, 8-10. 

of nervous system, 1567-1588. 

“ Virus en cage,*’ 247. 

“ Virus fixe ** of rabies, 295. 

Virus of lymphopathic venereum, 184. 
of measles, 136. 
of yellow fever, 177. 
pantropic, 177. 

Viruses, filtrable, 8-10. 

diseases due to, 9, 10, 133-184. 
Ultra-microscopic, 8-10. 

Visceral crises of tabes, 1646, 1647. 

Visceroptosis, 746-751. 

wtiology and pathology of, 746. 
in relation to movable kidney, 1347, 
1348. 

nervous symptoms in, 749, 

Vision, disorders of, m acromegaly, 472. 
in disseminated sclerosis, 1655. 
in hydrocephalus in children, 1549. 
in hypoparathyroidism, 501. 
in lethargic encephalitis, 1580. 
m migraine, 1695. 

Visual word centre, 1611. 

“ Visuals ” 1613. 

Vital capacity, 1084. 
lowered in emphysema, 1174. 

Vitamin, anti-scorbutic, in relation to 
scurvy, 449, 450, 453. 
deficiency in idiopathic stcatorrhoea, 635. 
in relation to arthritis, 1360. 
to chronic alcoholism, 358, 369. 
to calculus formation, 1338, 
to beriberi, 446, 446, 449. 
to osteitis deformans, 1384. 
to pellagra, 448, 463, 464. 
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Vitamin, fai-soluble, in relation to rickets, 
443, 444, 456. 
koagulation, 685. 

values of foods, 442, 444, 449, 460. 
Vitamin A (axerophtliol), 441-443. 
daily recjuiremont of, 442. 
effects of lack of, 442, 443. 
function of, 4-12. 
sources of, 441, 442. 
value of foods, 442. 

Bj (aneurin), 446-447. 

daily requirement of, 447. 
deficiency in relation to chronic 
alcoholism, 359. 
estimation of, 446, 
in diphthentie paralysis, 109. 
in pink disease, 300. 
ill relation to beriberi, 446, 447, 459, 
460. 

m treatment of chrome alcohol [sm, 
360. 

lack of, effects of, 447. 
value of foods, 446 ; UTid see 
Alien mi. 

deficiency, effects of, 445, 446, 447. 
sources of, 446. 

Bg, in relation to pellagra, 448, 463. 

Bg (riboflavin), 448. 
complex, 448, 440. 
complex composition of, 448. 

Bj, sources of, 448. 

B 4 , in maize, 448. 

Bfl (Adennm), 448. 

B 7 (nicotinic acid), 448. 

C, 449, 450. 

daily requirement of, 450. 
effect of heating on, 449. 
excretion of, 450. 

in relation to blood formation, 774. 

to scurvy, 449, 450, 451. 
in spondylitis ankylopoiotica, 1303. 
sources of, 449, 450. 

D, 443-416. 
action of, 443. 

artificial production of, 443, 444. 
effects of ovordosage of, 444. 
in relation to rickets, 443, 444, 
456. 

to teeth, 523. 
in tetany, 502. 

produced by ultra-violet inadiation, 
443, 444. 

relation of ergosterol to, 444. 
sources of, 443. 
standardisation of, 444. 
values of foods, 444. 

Dg (calciferol), 444. 

Do, 444. 

E, 445. 

deficiency, effects of, 445. 
in relation to sterility, 415. 
sources of, 445. 
varieties of, 446. 
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Vitamin K, 445. 

defective absorption of, in jaundice, 
685. 

in relation to coagulation of blood, 
809, 810. 
sources of, 445. 

K„ 445. 

Ka. 445. 

P, 450. 

Vitamins, 441-450. 

chemical characters of, 441, 442, 445. 
effect of cooking on, 449. 
fat-soluble, 441. 
groups of, 441. 

in pink disease, need for, .‘100. 
in relation to cosliac diseaBc, 634. 
to dental caries, 523. 
to epidemic drops}’^, 40 1, 462. 
to obesity, 439. 
to sprue, 638, 641. 

in treatment of hicmorrhagie scarlet 
fever, 78. 

of idiopathic stcatorrhma, 637. 
international standards for, 442, 446. 
list of, 441. 

Medical Research Council on, 440. 
water-soluble, 441 , 

Vitiligo, 1490. 

Vocal cords, abductor paialysis of, 1113. 
cortical ecntre.s for movements of, 
1114. 

epitbclioma of, 1111. 

in tabes, 1640. 

paralysis of, 1112-1110. 

pressure on, by aortic aneurysm, 1040. 

recurrent J3aralysi8 of, 1113, 

fremitus, 1082. 
resonance, 1084. 

Voice, change in, in paralysis agitiiiis, J670. 
in progre.^,sivc muscular atrophy, 1747, 
conduction, 1084. 

-production, faulty, 1103, 1104, 1108. 
sounds, 1084. 

“Voices,” in schizophrenia, 1870. 
Volhard's tests of renal efficiency, 1287. 
Vollmer’s patch test of tuberculo.siH, 1205. 
Voltage in relation to electrical injuries, 343. 
Voluntary movement, disorders imj^airing, 
1019. 

Volvulus as cause of acute intestinal ob- 
sti'Liction, 671, 672, 
complicating mcgacolon, 008. 

Vomiting, 569-571. 
acidosis m, 407. 

EetioJogy of, 569-571. 

after use of arsphenamine, 211. 

as cause of alkalosis and uraunia, 1321. 

at onset in pneumonia, 1228. 

black, post-operative, 008. 

central, 509, 570. 

cyclic, 407, 570. 

during sulphoiiamide therapy, 10. 
faecal, 673. 


Vomiting, hysterical, 570, 578. 
in achalasia of the cardia, 548. 
in acute appendicitis, 677. 
in acute catarrhal gastritis, 582. 
ill acute gastritis, 582. 
in acute hepatic necrosis, 096. 
in acute intestinal obstruction, 673. 
in acute m37^ocardiiis, 940, 
in acute necrosis of pancreas, 738. 
ill acute peritonitis, 754, 750. 
in acute poliomyelitis, 1570, 
in acute sujipurative gastritis, 583. 

Ill Addison’s disease, 50.5, 571. 

in alcoholic gastritis, 572, 702. 

in anorexia iiervo8,i, 573. \ 

in anoxannia, 340. ' 

in axioplexy, 1001. 

in appendicitis, 077, 08J. 

ill arsenical poisoning, 371. 

in bacillary dysentery, 110. 

in biliary colic, 7.30. 

in blackwater fever, 248. 

in botulism, 402. 

in caisson disease, 330. 

in cancer of the a^sophagus, 550. 

in cancer of the stomach, 001. 

in cardiac failure, 851, 875. 

Ill cerebellar apoplexy, 1002. 
in cerebral tumour, 570. 
in cerebro-spirial fever, 38, 41, 45. 
in cholecystitis, 725. 
in cholera, 120, 
in chronie alcoholism, 359. 
in chronic duodenal ileus, 008. 
in chronic gastric iih-er, 588. 
in chronic gastritis, 585. 
in cirrhosis of liver, 702. 
m congenital hyportroph)^ ol the jiylorus, 
606. 

in coronary occlusion, 992. 

Ill diphtheria, 99, 100, 102. 
m epidemic diarrhoea of children, 030, 
631. 

in epileiisy, 1685. 
in glandular fever, 290. 
in heat hypcrpyroxia, 349. 
in Henoch's purjiiu'a, 810. 
in hour-glass stomach, 004. 
in liyperparatliyroiciisra, 499. 
ill icterus gravis, 090. 
in intracranial abscess, 1553. 
in iiitracraiLial tumour, 570, 1541. 
in lead poisomng, 305. 
in lethargic encephalitis, 1578. 
in malaria, 242. 
in Meniere’s disease, 570, 1517. 
in migraine, 570, 1095. 
in nocro.His of liver, 090. 
in msophageal and pharyngeal iliver- 
■ticula, 551. 
in CBSophagitis, 552, 
in paratyphoid fever, 95. 
in plague, 120. 
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Vomiting in poBt-baeic meningitis of infants, 

in pregnanoy, 570. 
in pylono obstruction, 605. 
in relapsing fever, 235, 236. 
in renal colic, 670. 
in scarlet fever, 06, 69, 77. 
m Kca-aiokneBS, 341, 342, 570. 
in small-pox, 147, 156. 

Ill epirocliBctoais icttiro-luemorrLiagica, 
232. 

in suppurative cnccplialitis, 1553. 
in su])purativo pylcuihlebitis, 722. 
m tuborculouH meningitis, 1560. 
in typhoid, 83. 
in uraimia, 571, 1325. 
in waterbrash, 572. 
in whooping-cough, 111, 112. 
in yellow fever, 178, 179. 
morning, in alcoholics, 359, 572. 
of jiregiiancy, pernicious, 578. 
post-aiiaiethetic, 571. 
post-operative, causing peptic oesophag- 
itis and ulcer, 552. 
black, (308. 
projectile, 600, 607. 
reflex, 670. 

sickness ol Jamaica, 390 ; md sac Aokeo 
poisoning, 390. 
toxjpinia, 11, 
toxic, 670, 571. 
treatment of, 571. 
von Bechterew’s disease, 1302. 
von Behring on immune sera, 4, 6. 
von Bonsdori! count in inilmonary tuber- 
culosis, 1196. 

von Economo and lethargic enccxihahtis, 
1677, 1582. 

von Gierke’s disease, 692. 

von Graefe's sign m Graves’s disease, 487. 

m myasthenia gravis, 1795. 
von Hoyden 6S3 (neostibosan) in kala-azar, 
264. 

von Jaksch’s disease, 792 ; and see Ansomia 
psoiido-leukasmica infantum, 
von Recklinghausen, generahsod osteo- 
lihrosis of, 498. 

Vulva, granuloma of, in schistosomiasis, 309. 

jjajiiliomata of, in rhinosporidiosis, 193. 
Vulva pruritus oi, in diabetes, 416, 1403. 
Vulvar diphtheria, 101. 

lesions m l 3 nnphopathia venereum, 184. 
Vulvitis in typhoid, 86. 

Waller’s caxnHary electrometer, 999. 

War conditions m relation to acute bron- 
chitis, 1135. 

in relation to heart, 877. 
in relation to hysteria, 1879, 1881, 
1882, 1884. 

Jn relation to typhoid, 79. 

Tiredisposing to aejitic endocarditis, 
918. 


War disease, nloero-mombranoua stomatitis 
as a, 627. 

mental disorders in, 1812, 1814. 

Warbles in myiasis, 327. 

V/aron Tay-Sachs* disease, 1624. 

Wart, post-mortem, 1462. 

Warts, 1481-1483. 
gonorrhoeal, 1482. 
liost-raortom, 31, 1462, 
senile, 1491. 

Wasp sting, anaphylactic symptoms after, 
326. 

Wassermann reaction as guide to treat- 
jiient, 221 , 222, 223. 
flrst aiipcarance of positive, 196, 197. 
hfPinol.yais as prmci])le of, 5. 
corebro-s})inal fluid, 1559. 
diagnosis of syphilis, 196. 
glandular fever, 287. 
s 3 '^philis of heart and aorta, 978. 
Hyxfliiha of the nervous system, 
1629. 

n tyiihus fever, 276. 
u Vincent’s angina, 538. 

Water as vehicle of cholera infection, 119. 
of ty|ihoid infection, 79, 91 . 
drinking, contamination of, 362, 393. 
gas, dangers of, 379. 
lead con tarn illation of, 362, 366, 394. 
supply in relation to goitre and cretinism, 
495, 496. 

Waterbrash, 571, 672. 
Waterhouse-Friderichsen syndrome, 508. 
Water-pock, 160. 

Watsonius watsoui, 305. 

Waxy disease of arteries, 1040. 

kidney, 1040, 1328. 

Weber’s compass test, 1528. 
syndrome, 1507, 1531. 
test for nerve deafness, 1515. 
Weed-killer, arsenical, 371. 

Weigl’s anti-typhus vaccine, 280. 

Weil’s disease, 231 ; and see Spirocheetosis 
ictoroh femorrhagi ca. 

Weil Felix reaction, 268, 269, 270, 276. 
Weil strain of loptospira, 230. 
Werdnig-HoOmann disease, 1756. 
Werlhof’s disease, 813. 

Wernicke’s encephalitis hsmorrhagica 
superior acuta, 1507. 
hemianoplc pupil phenomenon, 1508, 
1529. 

“ Wet brain,” 356. 

Weyl’S tost for creatinin, 1284. 

Wheal, 1072, 1308. 

Wheat-germ oil in treatment of habitual 
abortion, 446. 

Whip-cord artery, 1036, 1066. 

-worm, the, 323. 

White nervous matter prone to suffer in 
caisson disease, 333, 336. 
White-spot disease, 1475. 

Whitfleld’S ointment for ringworm, 1438. 
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Whitlow, 1730. 
diphtheritic, 101. 
eypMlitic, 198. 

Whitlows in syringomyelia, 1401, 1730, 
Whooplng-oough, 109-116. 

Widal test, 6, 87. 

Willl$, the circle of, 1692, 

in relation to aneurysm, 1588. 

Winckers disease, 792. 

“ Winged scapula,” 1620, 1768. 
Winterbottom’S sign in African trypanoso- 
miasis, 268. 

Wirsung’s duct in relation to chronic pan- 
creatitis, 740. 

Wohlfartla magnldca, 326. 

Woillez, maladle de, 1169, 1232. 

Wolff’s bottles for use after pleural effusion, 
1264. 

Wolves, rabid, and rabies, 1586. 

Wood’s glass for diagnosis of ringworm, 
1434. 

Wool-sorter’s disease, 57 ; and see 
Anthrax. 

Word-blindness, in lesions of occipital 
lobe, 1629. 

in lesions of temporal lobe, 1630. 
pure, 1610, 1612. 

Word-deafness, 1611, 1612, 1613. 

in lesions of temporal lobe, 1530, 
Wounds, diphtheria of, 101 . 
in relation to septioaamia, 12. 
scarlet fever after, 70. 

Wrist-drop in beriberi, 461, 
in lead palsy, 366, 1789. 

Writer’s cramp, 1696, 1697. 

Writing, executive areas for, 1691. 
Wuchereria bancroftl, 316. 

Xanthin in urine, 1284. 

Xanthochromia (of cerebro-spinal fluid), 
1667, 1720. 

Xanthoma, 684, 834, 1468. 
diabetieorum, 1468. 
planum, 1468. 
tuberosum, 1468. 

Xanthomata in Hand-SehiiUor-Christian’s 
disease, 483. 

Xanthomatosis of skin, 834. 

Xanthopsia, 685. 

Xenopsylla oheopis, the rat-flea of plague 
and typhus, 126, 269. 

Xeroderma, 1398.. 
pigmentosa, 

Xerophthalmia, carotene in relation to, 
442. 

in idiopathic steatorrboca, 635. 
in vitamin deficiency, 442. 

Xerosis bacillus, 97. 

Xerostomia, 529, 530, 

X«ra^ appearances in cancer of stomach, 

in gout, 434, 436. 
dermatitis, 1411. 


X'-ray diagnosis of cancer of colon, 659. 
of chronic gastric ulcer, 689. 
of diverticulitis, 661. 
of enlarged mediastinal glands, 1279, 
1281. 

of hour-glass stomach, 604. 
of intestinal stricture, 661. 
of intracranial tumours, 1644( 
of pleurisy with effusion, 126fe. 
of pulmonary tuberculosis, la04. 
of renal calculi, 1343. \ 

of visceroptosis, 748. \ 

examination, importance of, in thoracic 
aneurysm, 1049. \ 

of intestinal functions, 613, 61-4 620. 
treatment, of acne vulgaris, 1431. ' 
of actinomycosis, 188. 
of agranulocytosis, 801. 
of aneemias, 822. 
of blastomycosis, 191. 
of chronic myeloid leuka3mia, 804, 806. 
of eczema, 1417. 
of erysipelas, 21. 

of essential thrombocytopenia, 815. 
of Graves’s disease, 491. [ 

of Heerfordt’s disease, 533. 
of Hodgkin’s disease, 843. 
of leukcomia, 805, 806, 809. 
of lymphosarcoma, 844. 
of osteo-arthritis, 1361. 
of polyoythajmia, 794. 
of pruritus, 1404. 
of ringworm of scalp, 1436. 
of splenic aneemia, 832. 
of spondylitis, 1364, 1365. 
of B 3 nringomyelia, 1733. 

X-rays in diagnosis of tuberculosis, 1206. 
uses of, in mdustry, 361. 

Yatren in amcebio dysentery, 265. 

Yaws, 225-227. 

Yeast as source of vitamins B, and B., 446, 
449. 

extract in chronic alcoholism, 360. 
in pellagra, 466. 

in tropieal macrocytic ansemia, 468. 
irradiated, 444. 
vitamin content of, 444, 440. 

Yellow lever, 176-180. 

Jack, 176. 

Yersln and Lusdg’s anti'^plague serum, 128. 

Zenker’s vitreous degeneration of musole, 
1373. 

in typhoid, 80. 
in typhus, 276. 

Ziehl-Meelsen staining of tuberculous sputa, 
32. 

Zieinann’s stippling in malaria parasite, 
241. 

Zootoxins, 328. 

Zoster, 1683. . 

Zymoseiu ol panereas, 737. 
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a less extent to a myxcedematous state of the heart muscle. The degree of 
cardiac failure is not always related to that of enlargement. The rate of the 
circulation is diminished. On screening, in addition to possible enlargement 
of the heart, there is diminished pulsation. Changes in the electro-cardiogram 
are the most constant features (see p. 1029). 

There may be indications of co-existing chronic myocardial disease, 
atheroma or hypertension. 

A diagnosis may be made from the general symptoms of hypothyroidism, 
together with the clinical features described and an electro-cardiogram ; and 
the response to appropriate treatment. 

Treatment consists of thyroid therapy, given cautiously. The beneficial 
effect is very quick, including the cardiac enlargement and the electro- 
cardiogram. 

Frederick W. Price. 


CLINICAL ELECTRO-CARDIOGRAPHY 

By means of the electro-cardiograph it is possible to obtain graphic records 
of the movements of both auricles and ventricles, to study the time-relations 
of their contractions, and to measure the function of conductivity not only 
of the auriculo-ventricular junctional tissues but also that below the division 
of the auriculo-ventricular bundle into two branches. In addition, it tells 
us the point of origin of the impulse formation and also the pa+h along 
which the wave of excitation travels. 

All the various forms of irregular action of the heart can be identified 
with certainty. The electro-cardiograph affords the most precise means of 
investigating the function of the myocardium. Disease of the myocardium 
may, by interfering with the normal path of the wave of excitation, modify 
the form of the ventricular complex. The instrument is often of great value in 
the diagnosis of coronary disease and infarction of the heart ; it contributes 
the most certain sign of transposition of the heart *, it gives evidence of 
left- or right-sided preponderance when either exists ; it is sometimes of 
value in the diagnosis of chronic valvular disease and congenital morbus 
cordis ; and during the administration of quinidine in the treatment of 
persistent auricular fibrillation and persistent auricular flutter, the changes 
in the cardiac rhythm induced by the drug may be followed, and the dosage 
controlled accordingly. 

It has been known for a considerable time that changes in electric potential 
take place in muscle when it contracts, and, further, that a record of these 
changes may be obtained by connecting the muscle with a sensitive galvano- 
meter by means of electrodes. 

A. D. Waller, in 1887, employed a capillary electrometer to register the 
changes in electric potential in the human heart during contraction. He 
demonstrated that these changes were distributed through the body, and he 
used the moist skin surfaces of the arms and legs as leads, connecting them 
with a galvanometer. 

Einthoven employed the string galvanometer to register the changes 
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in electric potential in the human heart. He modified this instrument, 
the Einthoven string galvanometer being now generally employed in 
physiological and clinical investigations. In the Einthoven galvanometer 
there is an exceedingly fine silvered glass fibre, which is suspended in a box 
and placed vertically between the poles of a powerful electro-magnet. 
When a current passes through this fibre, minute movements of the fibre 
take place. The shadow of the oscillating fibre is magnified, and projected 
on to a photographic screen, and in this way a photograph of these move- 
ments is obtained. The sensitiveness of the fibre can be adjusted by altering 
the tension, the standard generally adopted being that of Einthoven, i.e. 
that when a difference of potential of one millivolt is passed through the 
fibre, this gives a deflection on the plate of 1 cm. in amj)litude. 



Fig. 46. —A normal electro-cardiogram of leads I, IT, and III. The first deflection, J*, 
is duo to the contraction of the auricles : the others are the result of the contraction 
of the voiitricles, and are termed Q, E, S, and T. In normal subjects the amplitude 
of all the deflections is usually greatest in lead II, especially the deflection 7^. 


Recently some workers employ valve modification and a mirror galvano- 
meter instead of the string galvanometer. 

Both varieties of electro-cardiographs are now made in reliable portable 
form, which can be taken tg the bedside of the patient. 

Formerly the common practice was to accept three leads and the follow-^ 
ing nomenclature, i.e. lead I, or the transverse, a lead from the right and 
left hands ; lead II, or the axial, from the right hand and left foot ; and 
lead III, or the left lateral, from the left hand and left foot. Now a fourth 
or chest lead is also employed, in which one electrode is applied over the 
prsecordium and another over some distant part of the body. This lead, 
on the joint recommendations of the Cardiac Society of Great Britain and 
Ireland and the American Heart Association, is arranged as follows : One 
electrode is placed over the extreme left border of the apex-beat, or, if this 




CLINICAL ELECTRO CARDIOGRAPHY 1001 

cannot be determined by palpation, it may be applied in the fiftli inter- 
costal space immediately outside tbe left border of percussion dulness, or 
just outside the left mid -clavicular line. The otlier electrode is aj)j)Ued 
either to the left leg or to the right arm. The leads lSO arranged are referred 
to as leads JV F and IV li respectively. In using either of the foregoing 
connections, the correct polarity is obtained as follows : The lead switch is 
turned to lead 1 ; the left arm terminal is connected to the prsecordial elec- 
trode ; and the right arm terminal is connected to the distant electrode — 
to the left leg for lead IV F, or to the right arm for lead IV R. 

^The record oF the changes in electric potential which take place in the 
heart during contraction is called an electro-cardiogram. 

If a normal electro-cardiogram of leads I, II, and III be studied, certain 



Fia. 47. — Klcctro-c^rdiogram, showing inversion of T in lead I. There is also 
left-sided preponderance. 


upward and downward deflections or waves are seen in each cardiac cycle 
(Fig. 46). Following Birithoven, the deflections are called P, Q, R^ S, and T, 
in sojne instances T being followed by U. R and T are the most constant 
deflections, the former especially so ; Q and S are not infrequently absent, 
particularly the first ; while the U deflection is of very uncommon 
occurrence. 

P, P, T, and U are upward deflections, while Q and S are downward 
ones. 

The P deflection is due to the contraction of the auricles. Q, P, <S, and T 
are due to the contraction of the ventricles. U, if present, occurs early in 
diastole, and its significance is not fully understood. 

That portion of the electro-cardiogram from the beginning of P to the 
commencement of Q is called the auricular complex. P represents the spread 
of the wave of excitation over the auricles. It is an upward, small, and 
usually rounded deflection, but it may be pointed. It is succeeded hy an 



1002 DISEASES OF THE CIRCULATORY SYSTEM 


isoelectric interval indicated by tbc string either remaining at the zero level, 
or descending or ascending slightly, in which event usually the former. 

That portion of the electro-cardiogram from the beginning of Q to the 
end of T is designated the ventricular complex. Q, R, S constitute the 
initial group of deflections, while T is the terminal or final deflection. Q 
passes at once into R, and S follows immediately upon the latter. Q and S 
are downward steep deflections, and usually very small. R is an upward, 
conspicuous, sharp spike, and of greater amplitude than any of the other 
deflections. The S-T interval usually exhibits a pronounced zero-line, 
which however may descend or ascend slightly, but, on the other hand, there 
may even be no zero-line. T is an upward, prominent, broad and rounded 
deflection, but in lead 111 it not infrequently points downward (see p. 1004). 

In normal subjects, the amplitude of all the deflections, especially R, is 




Fig. 48. — Electro- cardiogram showing inversion of T in lead III. 


usually greatest in lead II, while those in lead III are not infrequently of 
small amplitude. 

The time-distance between the beginning of P and the commencement 
of or between P and 72, as the case may be, is an index of the As~Vs 
interval, that is, the interval separating the commencement of auricular 
and ventricular contraction, and is a measure of the function of conduc- 
tivity of the auriculo-^ventricular node and bundle above its division into 
two branches ; it is called the P-Q or P-R interval. The rule is to employ 
the latter, on account of the frequent absence of the Q deflection. The 
P-R interval is a more reliable indication of the rate of conduction of the 
wave of excitation than the a-c interval in a polygraphia tracing, because 
the presphygmic interval and the period between the opening of the aortic 
valves and the carotid pulse are not included. In normally acting hearts 
the interval varies between 0*12 and 0T8 second. If it exceeds the latter, 
and certainly if more than 0-20 sec. (Fig. 78), we may conclude that the 
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function of conductivity is definitely depressed. The P~R interval is dimin- 
ished in auriculo-ventricular nodal rhythm and in functional bundle-branch 
block (see Fig. 82). 

The period of time occupied by the ventricular complex is approximately 
that of the ventricular systole. That occupied by the QRS group of 
deflections is of much importance. It should not exceed one-tenth second. 
If it does it indicates a delay in the conduction of the wave of excitation 
through the ventricular muscle. This occurs in bundle - branch block, 
arborization block, ventricular extrasystoles, in the ventricular variety of 
paroxysmal tachycardia, and, it may be, in extreme preponderance of either 
ventricle. 

The Q-T or R-T duration varies considerably. With a normal cardiac 
rate, it probably averages between 0‘32 to 0‘35 second. It is diminished by 
an increased cardiac rate, and vice versa. When the cardiac rate is unusually 
frequent the duration of the diastolic interval is so shortened that the 
deflection T approaches more and more to the following P, and P and T 
may even coincide and are superimposed (Fig. 4^9). 

In auricular hypertrophy, such as in mitral stenosis and congenital 



Fio. 49.““Electro-cardiogram in which P and T coincide and are superimposed. 


pulmonary stenosis, especially the former, the P deflection, particularly in 
lead II, is of increased amplitude (Figs. 53 and 54), and not infrequently 
is also broad and has a flat top, and may be notched or bifurcate (Figs. 55 
and 56). Some writers arc of opinion that a mere increase in the amplitude 
of P is occasionally met with in normal hearts. 

A large Q in lead III is often a feature of the PS type of infarction, 
either recent or old. It should be noted, however, that it may also occur 
with a horizontal or transverse position of the heart due to a high diaphragm, 
as, for example, in ascites, pregnancy, or obesity. In the diffepntial diagnosis, 
whether there is also a Q of somewhat smaller amplitude in lead II and a 
characteristic alteration in the R-T (S-T) interval and in the form of the 
T deflections are of cardinal importance. In addition, a large Q due to 
upper displacement of the diaphragm is diminished or abolished by holding 
the breath after a deep inspiration. A 0 in lead I is strongly suggestive 
of an old infarct of the wall of the left ventricle near the apex and the adjacent 
part of the interventricular septum. 

Notching or siflintering or slurring of the QRS complex of slight degree 
may be found in normal conditions, and in preponderance of either ventricle. 
These in pronounced degree and also notching which is irregular signify 
that the wave of excitation is speading in the different parts of the ventricular 
musculature in an abnormal manner. They may be met with m bundle- 
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brancli block, arborization block, ventricular extra-systoles, and in the 
ventricular variety of paroxysmal tachycardia. 

Diminution in the amplitude of T occurs during forced expiration, and 
it may be with advancing age. The T deflections may be flattened or inverted 
in the three leads in hypothyroidism (see Fig. 95). Diminution of T in 
lead II is frequently met with in marked left- or right-sided preponderance. 
Inversion of T in lead III alone (Fig. 48) is not infrequently found in 
health, and therefore its significance in a single examination is uncertain 
and it is of essential importance to know whether the deflection was formerly 
upright. Among pathological conditions, it is found in marked right- 
sided preponderance. Inversion of T in lead Til and lead II may occur 
duripg forced expiration. Apart from this, it is probably pathological. 



Fig. 60. — Eleotro-rardiogram showing predominant hypertrophy of the loft 
ventricle. 


Inversion of Tl and T2 may be regarded as pathological, suggesting coronary 
or myocardial disease. Inversion of T\ is also to be met with in gross left- 
sided preponderance. 

The changes in the T deflections which occur in bundle-branch block, 
coronary occlusion, and with full doses of digitalis are described elsewhere. 

The characteristics o^f a normal fourth lead are as follows (Fig. 51). The 
first deflection, P, is upright, and is rather smaller than in the other standard 
loads but less so in lead IV F. The initial group of ventricular deflections is 
of larger amplitude than in leads I, II, and HI, and is diphasic, the first wave, 
R, being positive and the second, /S', negative, and they are approximately of 
equal size. The S~T interval, as in the other three leads, is usually iso- 
electric but it may, on the other hand, show a slight inclination to rise above 
or to fall below the zero line. The T deflection is positive, and is of increased 
amplitude. 
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The form of electro-cardiographic curves depends upon the point of oripn 
of the impulse formation, the paths along which the wave of excitatiqn 
travels, and the manner of conduction of the latter ; any departure from 
the normal in respect of one of these will result in an alteration in the form 
of the electro-cardiogram. 

A typical P signifies that the impulse arises in the sino-auricular node 
and that the wave of excitation spreads over the whole of the auricles along 
the normal paths. When the auricle contracts in response to impulses not 
generated at the sino-auricular node, almost always the P deflection is of 
abnormal form. The degree of this depends upon the distance of the site 
of origin from the normal, for example, if near the node P may be almost 
normal. Often the deflection is inverted. The various forms of abnormal 
P deflections which may be found in auricular or auriculo- ventricular nodal 
extra-systoles, auricular or auriculo-ventricular nodal paroxysmal tachy- 
cardia, auriculo-ventricular nodal rhythm, and auricular flutter are described 
later. A diphasic or inverted P in lead III alone may occur in left-sided 
preponderance and in the absence of any pathological condition. 

Similarly, a typical ventricular complex signifies that the contraction of 



the ventricles is supra-ventricular in origin, i.e. they have contracted in 
response to an impulse which arises above the division of the auriculo- 
ventricular bundle, and that the wave of excitation proceeds along the normal 
paths. An atypical ventricular complex means that the contraction of the 
ventricles is ventricular in origin, i.e, the stimulus arises below the division 
of the auriculo-ventricular bundle. When the ventricular contraction is 
aberrant (see p. 847), the complex, while fundamentally typical, differs from 
the normal to some extent, this varying from a slight degree to even, rarely, 
that in which the complex resembles one of ventricular type. 

Cardiac Hypertrophy. — It has been previously pointed out that in 
cardiac hypertrophy, while both ventricles are more often affected than one 
alone, one ventricle is frequently involved to a greater degree than the other. 
This predominant hypertrophy or preponderance of either ventricle is re- 
vealed by the electro-cardiograph. If in cardiao hypertrophy an electro- 
cardiogram does not indicate either right- or left-sided preponderance, we 
may assume that the hypertrophy involves both ventricles approximately 
equally. 

In left-sided preponderance, the amplitude of R is greater in lead I than 
in lead III, and the amplitude of S in lead III is greater than in lead I (Figs, 
47 and 50). The deflections of greatest amplitude in leads I and 111, there- 
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fore, point away from each other. In right-sided preponderance, the ampli- 
tude of S is greater in lead I than in lead III, and that of R in lead 111 is 
greater than in lead I (Fig. 52), and so the deflections of greatest amplitude 
point towards each other. 



Fia. 62. — Electro-cardiogram showing predominant hypertrophy of the right ventricle. 



Figs. 63 and 64. — Electro- c^diograms from two different subjects showing increased 
amplitude of the deflection P. 


In marked preponderance of the left side, there is often inversion of T 
in lead I ; and in that of the right side, inversion of T in lead 111. Barnes 
and Whitton have suggested that these changes in the T deflection result 
from mechanical strain on one ventricle rather than actual disease of the 
myocardium other than hypertrophy. In extreme preponderance of either 
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ventricle, the period of time occupied by the Q, R, S group of deflections 
may be increased, exceeding one-tentb of a second. 

In the diagnosis of preponderance of either ventricle it is necessary to 
exclude displacement of the heart, for the following reason. The electrical 
axis of the organ is influenced by the anatomical axis, so that displacement 
may give rise to electrq-cardiographic curves of right- or left-sided pre- 
ponderance. Thus, a horizontal or transverse position of the heart due to 
a high diaphragm tends to produce a curve of left ventricular preponder- 
ance , while a vertical position of the organ with a low diaphragm, as seen 
in asthenic subjects, tends to produce that of right ventricular preponderance. 

It is also necessary to distinguish between prodoniinant hypertrophy of 
the left or right ventricle and a lesion of the left or right main branch of 
the aiiriculo-vciitricular bundle (new nomenclature) respectively. This is 
referred to on p. 1020. 

Chronic Valvular Disease. — In aortic valvular disease there is usually 




Fias. 65 and 56. — Electro-cardiograms from two different cases of mitral stenosis. Tlie 
deflection P is increased m amplitude, and is also broad, has a flat top, and is bifurcate. 

left-sided preponderance. In mitral stenosis there is generally right-sided 
preponderance ; and the P deflections may show the changes indicative of 
auricular hypertrophy described on p. 1003. The latter, when present, are 
of diagnostic value, especially when there is also right-sided preponderance. 
When auricular fibrillation supervenes, the curves will present features 
characteristic of that condition. 

Congenital Heart Disease. — The amplitude of the deflections is some- 
times greater than in the acquired form of valvular disease. There is fre- 
quently right-sided preponderance, often of marked degree, especially in 
pulmonary stenosis. 

In dextro-cardia all the deflections of a curve from lead I are inverted, 
while lead III is equivalent to the normal lead II, and lead II to the normal 
lead HI (Fig. 57). This form of electro-cardiogram is pathognomonic of the 
condition. It is to be noted that if there is also a lesion giving rise to enlarge- 
ment of the right ventricle, the electro-cardiogram will be that of left-sided 
pieponderoince with inversion of P in lead I. In uncomplicated wide patency 
of the inteiauiicular septum there may be deviation of the electrical axis 
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to the right. In patency of the interventricular septum the electro-cardio- 
gram is usually normal, except when the defect in the septum involves the 



Fig. 67. — lilcciro-cardiogram from a case of iranaposition of the heart. All tfae 
defleotions in lead]I]are]inverted. 



Figs. 68, 69 and 60. — -Electro-cardiograms from throe different subjects showing 
sinus irregularity. The amicular and ventricular deflections are of normal form, 
but there is a variation in the length of the intervals between T and P, 


auriculo- ventricular bundle and so gives rise to congenital heart-block. 
In congenital pulmonary stenosis the electro-cardiogram will reveal a marked 
right ventricular preponderance. 
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Sinus ARRHYTHMiA.—Tlie electro-cardiogram of this rhythm may 
readily be identified (Figs. 58-60). There is merely a variatiou in the length 
of the diastolic periods, i.<\ the intervals between T and P (see p. 885). 



Flo. 61. — Electro- cardiogram showing ventricular extra-systoles, marked Ex.S, The 
eorresponding P deflections are embedded in the diphasic variations. Tlicre is 
also inversion of T in lead I, and left-sided prepondeiianco. 



There is also inversion of T in lead 1 and left-sided preponderance. 


Extra-Systoles. — Extra-systoles may be readily recognised by means of 
the electro-cardiograph, and usually their site of origin.^ 

In the ventricular variety (Figs. 61 and 62) the ventricular complex occurs 
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earlier than the anticipated time. As the ventricular contraction is ventricular 
in origin and therefore the wave of excitation travels along abnonna] channels, 
the ventricular complex is wholly atypical : it is diphasic, and is of increased 
amplitude. It is of the same duration as that of the rhythmic contraction. 

There are two main varieties of ventricular extra-systoles, and it is 
usually possible to differentiate them by means of the electro-cardiograph. 
In one, the ventricular complex consists of an upward, tall and pointed 
deflection, and then of a downward and broader deflection, in lead 1 ; and 
of a downward, deep and pointed deflection, and then of an upward and 
broader deflection, in lead III. In the other variety, the ventricular complex 
consists of a downward, deep and pointed defl(‘x;tion, and then of an upward 
and broader deflection, in lead I ; and of an upward, tall and point(‘d deflec- 
tion, and then of a downward and broader deflection, in load 111. It was 
formerly thought, largely as the result of experiments in animals, that the 
first variety has its origin in the left ventricle or apical portion of the heart, 
and the second in the right ventricle or basal portion. Keceiit evidence 
has been adduced, based partly on direct observations on the exposed human 
heart, which strongly suggests that the opposite is the case. The direction 
of the deflections in lead II is usually the same as in lead III, but the 
reverse may be the case. 

In the ventricular variety of extra-systoles, the auricle maintains its 
usual rhythm and contracts as the result of the normal stimulus from the 
sinus. It follows, therefore, that the corresponding P deflection appears at 
the anticipated time and is normal in form. But it is usually embedded in the 
ventricular complex, although it may be detected in this part of the electro- 
cardiographic curve in some cases, and occasionally is nearly separate. 

If the ventricular extra- systole takes place after the normal auricular 
contraction, and the wave of contraction from the auricle has reached 
the ventricle and met that of the premature ventricular contraction in the 
ventricular wall, the ventricular complex of the premature contraction of the 
ventricle will present both typical and atypical features. 

The site of origin of a ventricular extra-systole may occasionally be at 
one time in the basal or right portion of the ventricle, and at another in the 
apical or left portion, in the same subject. 

A ventricular extra-systole is usually followed by a compensatory pause, 
which is complete. Sometimes, when the cardiac rate is slow, an inter- 
polated extra-systole occurs. 

In the auricular variety of extra-systole (Fig. 63) the P deflection takes 
place before the anticipated time. As the point of origin of the stimulus 
for contraction is at a site other than the sino-auricular node, almost always 
the P deflection is of abnormal form. The degree of difference depends 
upon the distance of the (jite of origin of the impulse from the sino-auricular 
node ; and if near or at the node, P may be practically normal. Often 
the deflection is inverted (see lead II). The premature contraction of the 
auricle may take place so early as to coincide with the ventricular contraction 
of the preceding cycle, in which case P and the preceding T are superimposed. 
The P-R interval may be increased. The P deflection is usually followed 
by a premature ventricular complex. This is of typical form, since 
the ventricular contraction is of supra-ventricular origin and therefore 
the wave of excitation to the ventricle travels along the usual paths, 
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but it may be aberrant. Almost always aberrant ventricular beats are 
found only when there is diminished auriculo-ventricular conductivity. 
In some cases, the stimulus for contraction does not reach the ventricle 
at all, in which case the premature contraction of the auricle is not followed 
by a premature contraction of the ventricle — blocked auricular extra - 
systole (third extra-systole in lead I of Fig. 63). 



Fig. 63. — Electro-cardiogram showing auricular extra-systoles, marked Ex.S. The 
premature P deflections arc of normal form in lead I, and of abnormal form — being 
inverted — in lead II. The premature ventricular complexeis are of abnormal form. 
The third extra-systole in lead I is blocked. 

In auricular extra-systole the compensatory pause is rarely complete. 

In the auriculo-ventricular nodal variety of extra-systole (Fig. 64) there 
is prematurity of the P deflection and also of the ventricular complex. 
In cases in which the contraction of the auricle and ventricle is absolutely 
synchronous, the P deflection coincides with, and is embedded in, the Q, R, S 
complex (see lead II). When the contraction of the auricle begins before 
that of the ventricle, the P deflection precedes i2, and the P-R interval is 



Fig. 64. — Electro-cardiogram showing auriculo-ventricular extra-systoles, marked Ex.S. 
In that of lead I the premature P deflection occurs before that of the ventricular 
complex, while that in lead II is embedded in the ventricular complex. 

diminished (see lead I). When the auricular contraction commences after 
that of the ventricle, the P deflection follows the R deflection. When the 
P deflection is to be observed, as the auricular contraction is due to an 
impulse which arises at an abnormal point, it is almost always abnormal in 
form, often being inverted. As the ventricular contraction is supra-ventricular 
in origin, the ventricular complex is of typical form but may be aberrant. 
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In the auriculo-ventricular variety of extra-systole, the compensatory 
pause may, or may not, be complete. 

Occasionally the beat immediately following an extra-systole arises from 
the same site as that of the premature contraction. 

Paroxysmal Tachycardia. — The first P deflection of the paroxysm is 
premature, and usually the paroxysm is followed by a long pause. 



Fig. 65.~-Elcctro-rnrdiogram .showingjthe auricular variety ol paroxysmal tachycardia. 

There is no essential difference between the complexes of the individual 
beats during a paroxysm and those of single extra-systoles in the same 
individual. 

In auricular paroxysmal tachycardia (Fig. 66) there is a rapid succession 
of P deflections occurring at regular intervals. As in the case of auricular 
extra-systoles, these are almost always of abnormal form, often being 
inverted. The contraction of the auricle may take place so early as to 
coincide with the ventricular contraction of the preceding cycle, in which 



Fig. 66. — Electro-cardiogram showing the auriculo-ventricular nodal variety of 
paroxysmal tachycardia. 

case P and the preceding T may be superimposed. The P-R interval may be 
increased. The P deflections are usually followed by ventricular complexes 
of the same form, or approximately so, as those preceding and following 
the paroxysm. There may be auriculo-ventricular block or bundle-branch 
block. In the latter case the ventricular complexes may resemble those of 
ventricular paroxysmal tachycardia. In this connection, in the differential 
diagnosis between the ventricular complexes of supra-ventricular and of 
ventricular origin, it is important to note whether any part of the P deflection 
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can be detected in the ventricular portion of the electro-cardiographic curve 
or not. 

In auricular paroxysmal tachycardia, the rhythm is regular. 

In auriculo-ventricular nodal paroxysmal tachycardia (Fig. 66) the 
electro-cardiogram is often difficult to determine. There is a rapid succession 
of auricular and also of ventricular complexes. In cases in which the con- 
tractions of the auricle and ventricle are absolutely synchronous, the P 
deflections coincide with and are embedded in the Q, S complexes. When 
the contractions of the auricle begin before those of the ventricle, the P 
deflections precede the Rs, and the P-R interval is diminished. When the 
auricular contractions commence after those of the ventricle, the P deflec- 
tions follow the Rs. When the P deflections are to be observed, they are 



67. — Eloctro-cardiogram of leads II and III. Lead II shows three isolated extra- 
systoles of ventricular origin. Lead III shows the ventricular variety of paroxysmal 
tachycardia, the complexes of which are of the same form as those of the isolated 
extra-systoles in lead IJ. 

usually of atypical form, often being inverted. The ventricular complexes 
are of typical form but may be aberrant. 

In auriculo-ventricular nodal paroxysmal tachycardia the rhythm may 
be regular or irregular. 

In ventricular paroxysmal tachycardia (Figs. 67 and 68) there is a rapid 
succession of ventricular complexes. Usually each of these is of the same form 
as those of isolated extra-systoles arising in one ventricle (see p. 1010). In some 
cases, however, the point of origin of the beats is sometimes in one ventricle 
and at other times in the other, resulting in complexes of different form ; 
and this may occur in the case of every other beat, so that complexes of 
different form alternate, which condition is sometimes called bi-directional 
ventricular tachycardia, and is of very serious significance. Sometimes 
the ventricular complexes are of indefinite form. 

In the ventricular variety of paroxysmal tachycardia, the auricle generally 
maintains its usual rhythm, contracting as the result of an impulse arising 
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in the sino-auricular node. Tt follows, therefore, that the P deflections 
occur at the usual intervals and also are of normal form. They are generally 
embedded in the ventricular complexes, but in some cases they may be 
detected in this portion of the electro-cardiographic curve and occasionally 
they are nearly separate. In some cases, however, the ventricular rhythm 
gives rise to retrograde auricular beats, either with each ventricular con- 
traction, or, less frequently, i.e. retrograde heart-block. Barely there is 
auricular fibrillation, and more rarely auricular paroxysmal tachycardia, 
or auricular flutter. 

In ventricular tachycardia, any existing irregularity of rhythm is usually 
so slight that it is detected only by means of graphic methods. 

Ip the differential diagnosis of paroxysmal tachycardia by the electro- 
cardiograph, it is to be observed that, as the difference in the form of the 
complexes of the abnormal and the normal rhythms may be only slight 
it may be necessary to compare carefully the complexes of the paroxysm 
with those of the beats which either preceded or followed it — ^indeed, an 
analysis of either transition periods may be necessary. 

Auriculo-Ventricular Nodal Rhythm. — In this condition, when the 



Fig. 68. — Elentro-cardiopram of leads II and 11 1 showing the ventricular variety 
of paroxysmal tachycardia. 


contractions of the auricle and ventricle are absolutely synchronous, the 
P deflections coincide with and are embedded in the Q, 22, S complexes. 
When the contractions of the auricle begin before those of the ventricle, 
the P deflections precede the i2s, and the P-R interval is diminished. When 
the auricular contractions commence after those of the ventricle, the P 
deflections follow the Rs, When the P deflections are to be observed, they 
are usually of abnormal form, often being inverted. The ventricular com- 
plexes are of typical form but may be aberrant. 

Auricular Fibrillation. — In auricular fibrillation the electro-cardio- 
gram is characteristic (Figs. 69-73). 

There is an absence ^f P deflections. There are, on the other hand, 
oscillations caused by the fibrillating auricle, called fibrillary waves, during 
ventricular diastole, at a rate ranging from 300 to 600, and usually about 450 
times, per minute. They occur at irregular intervals, and their form and size 
vary, the latter being sometimes very minute and sometimes considerable. 
They are most evident in cases of slow cardiac action. They may coincide 
with the T deflections, in which case the outline of the latter is altered. 
Apart from the very rare cases in which complete auriculo-ventricular block 
is present, the ventricular rhythm is completely irregular, i.e, the R deflec- 
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tions occur at irregularly irregular intervals ; their amplitude varies from 
cycle to cycle ; and often there is no relationship between the length of 
a pause and the amplitude of the R deflection which follows it. When the 



Figs. 09-73 — ^Electro-cardiograms from cases of auricular fibrillation. 

ventricular rate is slow or very rapid, this may be difficult to determine. 
As the ventricular beats are supra- ventricular in origin, the complexes are 
of typical form but they may be aberrant. There may be superadded ven- 
tricular extra-systoles, usually during the administration of one of the 
digitalis group of drugs (see p. 8681. 
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In the differential diagnosis between the electro-cardiograms of auricular 
fibrillation and those of auricular flutter, in the former almost always the 
ventricular rhythm is completely irregular, while in the latter, it will be found 
that Hiioh IS ijot the case, even when the rhythm is very irregular. Further, 
the deflections due to auricular systole in auricular flutter may be distin- 
guished from the fibrillary waves in auricular fibrillation in that they are 
less frequent, rhythmic, of larger amplitude, and almost invariably of con- 
stant form and size. 

Auricular Flutter. — In this condition it is of particular importance 
to analyse the three leads (Figs. 74-76). The P deflections may range from 
180 to 360, the usual rate being about 300, per minute. In all the leads the 
deflections occur at regular intervals, and as soon as one terminates the next 



Fig. 74.- Electro -cardiogram from a case of auricular flutter, with 2 : 1 heart-block. 
The rate of the auricle is between 320 and 330 per minute. 


one commences. In each lead of any given case they are almost invariably 
of constant form. In lead I the amplitude is comparatively small. As the 
impulse arises at an abnormal point, the deflections arc atypical in form. 
The ascending limb is rather sharp, and the descending more gradual, and 
the summit may be dome-shaped. It is difficult to say at what part the 
deflection begins. As Ijie ventricular complexes are supra-ventricular in 
origin, they are of typical form. They are superimposed upon the P deflec- 
tions, modifying their outline. In some cases T may be detected. Excepting 
in the very rare cases of 1 : 1 rhythm, in which event there is an equal 
number of P deflections and ventricular complexes, there are two or more P 
deflections to each ventricular complex, according to the degree of auriculo- 
ventricular block (see p. 900) . When the response of the ventricle to auricular 
contraction is at irregular intervals, the ventricular rhythm may be even 
very irregular. 
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It is necessary to differentiate the electro-cardiograms of auricular flutter 
from those of auricular fibrillation. This is dealt with on p. 1016. 



Fig. 76. — Electro-cardiogram from a c.ase of auricular flutter, with 4 ; 1 heart-block. 
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Fig. 76. — Electro-cardiogram from a case of auricular flutter. The auriculo-ventricular 
ratio is sometimes 2 : 1, at others 3 : 1, and at others again 4:1. The response 
of the ventricle to auricular contraction being at irregular intervals, there is irregu- 
larity of the ventricular rhythm. 

Venjuiculau Fibrillation. — The ventricular complexes are replaced 
by oscillatione, occurring at very rapid and irregular intervals, and their 
form and size vary. 
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SiNO- Auricular Block. — In this condition there is an absence of 
both the auricular and ventricular complexes during an abnormally 
long pause. (See p. 901 and Fig. 77.) 

Auriculo-Ventricular Block. — In the first grade (leads I and III of 
Fig. 78) there is merely an increase of the P~R interval, it exceeding 0-18 



' Fio 77. — Elec'ti'o- cardiogram showing an abnormalJy long pause due to 
sino-auricular block. 

second. It may be increased to such a degree that P coincides with the 
preceding T, 

In the second grade (lead II of Fig. 78) the P deflections are found at 
regular intervals and aT(‘. of typical form. Sometimes the P deflections 
are not followed by ventricular complexes, the frequency of such depending 



Fio. 78. — p]lc(',tro-cai*diograni showing partial heart-block. In each lead there is aji 
increase of the P-U interval, and in lead 11 there is also continuous 2 : 1 rhythm, 
every other stimulus from the auricle failing to roach the ventricle. There is also 
inversion of T in lead lit and left-sided preponderance. 


upon the degree of block, as described on p. 905. Unlike complete heart- 
block, on each occasion the ventricular complex is preceded by a P deflec- 
tion. In the case of dropped beats, almost always there is a progressive 
increase of the As-Y s interval preceding and a progressive shortening of the 
interval following each dropped beat, so that the prolonged pause during a 
dropped beat is not equal to two regular pulse-beats. As the ventricular beats 
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are of supra- ventricular origin, the ventricular complexes are of typical 
form. 

In complete heart-block (Fig. 79) the P deflections are found at regular 
intervals, and are of typical form. They arc more frequent than tlic ven- 
tricular complexes. In addition, the time-relation between the P dcflec- 



Fic. 79. — Electro -cardiogram of loads ] and II showing complete heart-block, or dis- 
asHociation (»f the auriculo-ventrit ular rhythm, the auricles and ventricles beating 
indcpeiidoiitly of each other. 



Fia. 80. Electro-cardiogram showing a lesion of the left main branch of the 
auriculo-ventricular bundle (new nomenclature). 


tions and the ventricular complexes is a constantly varying one, the former 
at one time preceding, at another following, and sometimes, again, coinciding 
with the latter. In the last case the P deflection is superimposed upon 
the ventricular complex. As the ventricular beats are of supra-ventricular 
origin, the ventricular complexes are of typical form. Sometimes there are 
Buperadded ventricular extra-systoles. 
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BuNDLE-BitANCH Blogk. — A lesion of either of the two branches of the 
anriculo- ventricular bundle may be recognised by means of the electro- 
cardiograph (Figs. 80 and 81). 

The ventricular complex is diphasic and of increased amplitude. The 
initial group of deflections (Q, R, S) is of increased duration, exceeding 
one-tenth second and comprising more than one-third of the whole complex, 
and usually exhibits pronounced or irregular notching. The terminal de.flec- 
tion {T) points in the opposite direction to the initial group of deflections 
in leads 1 and HI. In lead II, Q, /?, S is usually of less amplitude and is 
often diphasic ; T may point in either direction. In tin; di])hasic ventriciular 
complexes of leads I and III there is usually no iso-electric period betwcien 
y, S and T. The P-R interval may be increased. 

Two types of curves may be recognised : (1) The common type, in which 



Fio. 81. — Electro- cardiogram allowing a lesion of right main bi anch of the aiiriculo- 
ventricular bundle (new nomenclature). There is also auricular fibrillation. 


there is a large R' in lead I and a large S' in lead HI, T' pointing downwards 
in lead I and upwards in lead III. (2) The rare type, in which there is a 
large S' in lead I, and a large R' in lead III, T' pointing upwards in lead I 
and downwards in lead HI. It was formerly supposed that the first type 
was indicative of right bundle-branch block, and that the second signified 
left bundle-branch block. It is now believed that the opj)osite is the case. 

It is necessary to distinguish between a lesion of the left or right main 
branch (new nomenclature) and preponderance of the left or right ventricle 
respectively. The distinguishing features are that in bundle-branch block 
the initial group of deflections is of increased duration and usually exhibits 
pronounced or irregular notching, and T points in the opposite direction 
to the main initial deflection in leads I and HI. As already noted, increased 
duration of the R, S complex may be met with in extreme preponderance 
of either ventricle. But taking cases of preponderance as a whole, the 
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period of time is materially less. In addition, pronounced or irregular 
notching docs not occur, and T is not of increased amplitude and, apart 
from exceptional cases, points in the same direction. 

Functional Bundle-Branch Block.— A condition, which is rare, in 
which there is increased duration of the 11, S group of deflections together 



Kkj. 82.- Eleciro-cardiograiTi .showing functional bundle- branch block. 


with a diiriinished P~R interval (Fig. 82) has been termed functional bundle- 
branch 1)1 ock. 

Arborization or Tntr a- Ventricular Block. — The initial group of 
deflections is of increased duration and usually exhibits pronounced or 
irregular notching, and is of low voltage (Fig. 83). Some believe that 
occasionally the T deflection points in the opposite direction to the initial 



Fia. 83. — Electro -cardiogram showing arboiizatioii block. There is an extra-systole, 
marked Ex.S, in lead 1, two extra-systoles in lead 11, and one in lead III. 

deflection in leads I and III. Even if such should be the case, its form is 
not so abnormal. 

It should be pointed out that some writers are of opinion that the electro- 
cardiogram just described indicates a delay of the wave of excitation along 
the right or left main division of the auriculo-ventricular bundle, i.e, incom- 
plete or partial bundle-branch block. 
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Alternation of the Heart. — This may sometimes be recognised by 
means of the electro-cardiograph, by an alternation in the amplitude of the 
deflections due to the contraction of the ventricle (Fig. 81). Both the R and 
T waves may be allected, or one more than the other. It should be noted 
that alternation of the heart is sometimes shown in a sphygmograin without 
any corresponding evidence in an electro-cardiogram, while rarely the opposite 
holds good. It should be further noted that the alternation in a sphyg- 
mogram and electro-cardiogram docs not always correspond ; i.e. the smaller 
ventricular deflections coi’rcsj)ond with the larger pulse-wave. 

Angina Pectoris. — Left-sided preponderance is usual. In a proportion 
of cases the ventricular complexes are abnormal. Most varieties of these 





Fig. 84. — Electro-c-ardiogram from a ease of paroxysmal tachycardia. There is alter- 
nation in the amplitude of the M deflections. 


abnormalities may be met with, including flattening or inversion of T in 
lead I or II, or both ; increased duration, and notching of the Q, R, S group 
of deflections ; bundle-branch block ; and a large Q deflection in lead III 
(see p. 1025). There may be extra-systoles and some degree of heart- block 
Other abnormalities of rij^ythm are exceptional. The changes in the ventri- 
cular complexes may be of considerable value in doubtful cases. Negative 
findings, on the other hand, are of no importance. 

Transient modifications of the electro-cardiograms similar to those of 
coronary occlusion with infarction have been observed in some cases of 
angina pectoris during the attacks. Such are of much diagnostic significance. 

Coronary Occlusion with Infarction op the Heart. — Electro- 
cardiograms of this disease are usually characteristic and of great diagnostic 
value. They are as follows : 
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Within a few hours there is usually a deviation of the B-T or the S-T 
segment. This portion of the curve commences from the 72 or /S deflection 
either above or below the iso-electric level and proceeds in a more or less 
horizontal direction, resulting either in a plateau-shaped elevation or in a 
depression respectively. This alteration is generally most noticeable in 



Ji'jti. 86. — Electro-cardiogram from a case of the T* type of infarction of the heart taken 
early after the onset of symptoms. The R-T portion of the curve commences above 
the zero level in loads I and II, and slightly below the zero level in load III, as 
indicated by arrows. 
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Fig. 86. — Electro-cardiogram from ii case of the type of infarction of the heart taken 
early after the onset of symptoms. The R~T portion of the curve conimoncos above 
tJio zero level in load 1, and below the zero level in lead III and rather so in load II, 
as indicated by arrows. 


leads I and III. In this event, the corresponding portions of the curves in 
these leads are divergent. Thus, if there is R~T elevation in lead 1 there is 
R~T depression in lead III (Figs. 85 and 86) ; and vice versa (Figs 87 and 88). 
Sometimes the deviation of the R-T segment is best observed in leads III 
and IT, or in leads I and II ; or the alteration may be present in one lead 
only. The foregoing features are perhaps pathognomonic of the condition. 
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After a few days or more, tlie R-T portion of the curve gradually returns 
to the iso-electric level, and the T deflections gradually reappear. The 
latter assume a direction opposite to that to which the R-T segments were 



Fia. 88. — Eloctro-cardiogram^rom a case of the type of infarction of the heart taken a 
few hours after the onset of symptoms. The R~T portion, of the curve commences 
below the zero level in lead I and above the zero level in leads II and III, as in- 
dicated by arrows. 


previously deviated. Thus, inversion of the T deflections follows elevation 
of the R~T segments, and upright T waves follow depression of the R-T 
segments. (Figs. 89-91.) The T deflections are usually sharply defined, 
and their amplitude is often large. The R-T intervals preceding the 
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altered T waves frequently exhibit convexity or concavity. The fore- 
going features are not so characteristic as are those of the first stage, but, 
taken together with the clinical features, they afford strong corroborative 
evidence of the disease. 

In both stages, sometimes there is diminished amplitude and increased 
duration of the initial group of ventricular deflections (Q, 7?, iS), and the 
latter is generally associated with notching or splintering. 

There are various types of curves, the two commonest being : (1) Lead I 
shows R~T elevation and, later, inversion of the T deflections ; and in 
lead ITT, the li-T segments are depressed, with the subsequent development of 
upright T waves. (Figs. 85, 86 and 89). (2) Lead ITT shows R~T elevations 
and, later, inversion of the T deflections ; and in lead T, the R-T segments 
are depressed, with the subsequent development of upright T waves (Figs. 
87, 88, 90 and 91). 

The first type, which is the more common, is associated with occlusion 



Fig. 89. -- Klee tro- cardiogram from a case of the typo of infarction of the heart. The 
T deflections in lead J arc inverted, and are rather sharply defined and of increased 
amplitude. Those in load III are upright, and are sharply defined and of increased 
amplitude. 

of the descending branch of the left coronary artery and infarction of the 
wall of the left ventricle near the apex, especially the anterior part, and the 
adjacent part of the interventricular septum ; and is termed the type. 
The second is associated with occlusion either of the right coronary artery 
or the circumflex branch of the left and infarction of the posterior wall of 
the left ventricle near the base ; and is designated the T® type. 

In both types of curves tins T deflections in lead IT are often slightly 
inverted or flattened. 

Some changes in the T deflections towards the normal usually supervene 
within a few weeks or months, and ultimately the T deflections in all leads 
may become normal, but sometimes those in one lead remain inverted and 
sharply defined, and even these changes are very suspicious. 

A large Q deflection in lead ITT (see Figs. 90 and 91) is often a noticeable 
feature of infarction of the posterior wall of the left ventricle, cither recent 
or old. It is to be noted, however, that it may also occur in other conditions 
(see p. 1003). 

33 
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Lead IV is particularly valuable in occlusion of the descending branch of 
the left coronary artery, i.e. the type. This lead alone may be affected, 
while in some cases the changes are more evident, or occur earlier and last 
longer than in the three other leads. They resemble those of lead I of this 
type. Thus, there is elevation of the R~T intervals, and subsequently in- 



Fig. 90. — Klectro-car(Jiogram from a case of the type of infarction of the heart. The 
T deflections in lead II are inverted. Those in lead III are inverted, and are sharply 
defined and of increased amplitude. There is a large Q in load III. 



J<Tg. 91. — Electro-cardiogram from a case of the typo of infarction of the heart. The 
T deflections in leads^II and 111 are inverted, and are sharply defined and of in- 
creased amplitude. There is a large Q in leads III and If. 


verted T waves. (Figs. 92 and 93.) Lead IV is of less value in infarction of 
the posterior wall of the left ventricle, i.e. the type. There may be no 
changes, or if present they are less marked. If there are changes, they 
generally resemble lead I of this type. Thus, there is depression of the E~T 
intervals and, later, upright T deflections. The latter are of increased 
amplitude, and may be huge. (Fig. 94.) 
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The foregoing changes in the electro-cardiogtams of coronar}'^ occlusion 
with infarction of the heart are not constant. But they are frequent, and 
when they do occur are of great diagnostic value. It is necessary to point 
out that it is the successive changes in the curves which are especially 



Fia. 92. — Eloctro-oarcliograra of the fourth lead from a case of the type of infarction 
of the heart. There is R-T elevation, as indicated by arrows, and inversion of T. 
There is also a large Q. 

important. For this reason, serial records taken over a period of time are 
of much greater value than a single one, for in cases in which the latter does 
not reveal the characteristic changes, later curves may do so. It is unusual 
to find an absence of these changes during the whole of the first two weeks 



Fiq 93 — Electro-cardiogram of the fourth lead from a case of the type of infarctiem 
of the heart. There is shght R-T elevation, and the T deflections are inverted, 
sharply defined and of increased amplitude. There is also a large Q, 

after the onset of symptoms, though transient changes may have disappeared 

in later electro-cardiograms. ^ i t> 71 / 

In conclusion, it is to be noted that a similar deviation m the ii -1 ^or 
S-T) interval has also been recorded in rheumatic carditis, pericardial 



effusion, and pneumonia. The olimeal features of these conditmus, 

however, do not resemble those of coronary occlusion. 

It has been pointed out that transient changes m the 

to those of coronary occlusion have been observed durmg attacks of 

angina pectoris. 
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Low Voltage. — The term low voltage is used when no part of the Q, R, S 
complex exceeds five millimetres in the three leads. It is almost always of 






Fig. 95.- Electro-cardiogram from a case of hypotliyroidiflin. Tho T doilcctiojis are 
absent in the three leads ; and there is also diminished amplitude of the R, S 
complex. 



Fig. 96. ' Electro -cardiogram from a case of auricular fibrillation fully under the 
influence of digitalis. 

pathological significance, and may be met with in marked chronic myocardial 
disease, severe congestive failure from any cause, coronary occlusion, y)eri- 
cardial effusion, and liypothyroidism. In the last named there arc also 
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changes in the other dellcctions (see below). As stated on p. 1021, low 
voltage is one of the various features found in arborization or intraventricular 
block. 

HYroTHyjioiDiSM. — The T deflections are flattened or inverted in the 
three leads ; and frequently there is also diminished amplitude of the 
Qy liy S complex. See Fig. 95. 

The Effect of Dicitalts. — Electro-cardiograms of patients fully under 
the influence of digitalis may show depression of the E-T interval with 
flattening or iji version of the T deflections (see Fig. 96). This should be 
distinguished from the R-T deviation due to coronary occlusion. In the 
former the corrcisponding portions of the curves always point in the same 
direction ; while in the latter usually they point away from each other in 
leads 1 and 111. 

Frederick W. Price. 


DISEASES OF THE BLOOD VESSELS 

The term arterio sclerosis, which means no more than arterial hardening, 
has led to much confusion as it has been employed by various authors in 
different senses to describe different pathological conditions of the arteries. 
Thus, it has been used to comprise the following conditions : 

(a) Diffuse hyperplastic sclerosis, characterised by intimal hyperplasia 
and hypertrophy of the media ; 

Qj) Degeneration of the middle coat of the artery, known as Monckeberg’s 
medial sclerosis, in which lime salts are deposited more or less symmetrically 
in rings around the artery ; and 

(c) Arterial degeneration of the intima, known as atheroma, or, because 
of the tendency to calcification, as atherosclerosis. 

Or it is confined to the first and second. Or it is restricted to the first. 
Or it is employed to include the three mentioned above and, in addition, 
arterial inflammation, which when chronic is most often the result of syphilis 
but may be caused by other infections. Or, finally, it is employed by a few 
writers to include even other pathological conditions, such as infiltration. 
It is, therefore, clear that the term arteriosclerosis should not be used except 
in a very general sense. 

It is proposed to adopt the following classification of diseases of the 
arteries : 

- (i) Arterial inflammation 

(a) Acute arteritis 

(b) Chronic arteritis 

(c) Thrombo-angiitis obliterans 

\il) Polyarteritis nodosa or periarteritis nodosa 

(ii) Diffuse h 5 rperplastic sclerosis 

(iii) Monckeberg’s medial sclerosis 

(iv) Fatty Degeneration of the Media 

(v) Atheroma (Atherosclerosis) 

(vi) Other Degenerations allied to atheroma 

(vii) Arterial infiltration. 
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And the following will he dealt with separately : (1) The syndrome of inter- 
mittent claudication, caused by several of the foregoing pathological con- 
ditions; (2) Aneurysms, whether (a) saccular, most frequently caused by 
syphilis ; (6) aneurysmal dilatation, most often due to atherosclerosis ; or 
(c) the less common forms of aneurysm. 


ARTERIAL INFLAMMATION 

The arteries may be infected from their iniima, either by micro-organisms 
settling on the surface or by the arrest of an infective embolus within the 
lumen. They may also be infected by micro-organisms reaching the media 
or adventitia through the vasa vasorum or by direct inward spread of 
inflammation from the surrounding tissues. 


Acute Arteritis 

Acute arteritis was formerly described as a common event in many 
diseases, the staining of the intima being mistaken for inflammation. Acute 
inflammation of the arteries is, however, a rare disease, and is usualfy met 
with as a complication in the acute infections. The intima of the aorta 
may be infected in cases of septicaemia and pyaemia, and most commonly 
in cases of progressive septic endocarditis, when the organisms usually 
found arc streptococci. Vegetations may be seen upon the intima and 
the inflammation rapidly involves the subjacent coats. Occasionally the 
aorta may be infected in a septicaemia or pyaemia, through embolism of 
the vasa vasorum, or the ascending aorta may be infected by spread through 
the vessel wall from a pericarditis. The wall of the aorta may rupture, or an 
aneurysm be formed, but this is rare. Acute multiple arteritis is most 
frequently seen as a sequel of typhoid fever, but cases have been observed 
after small -pox, scarlet fever, influenza, and pneumonia. In many cases the 
organisms of the disease have been found in the vessel wall. 

Symptoms. — The symptoms depend upon the vessels affected. In the 
case of the femoral artery, there may be severe pain in the course of the vessel 
with sometimes redness and swelhng in the part affected. The pulse below 
is obliterated. The limb becomes pale and cold, and then livid. Gangrene 
may or may not follow ; it depends upon the rapidity with which the vessel 
is blocked. In some cases where the onset is severe and the symptoms 
suggest that gangrene will follow, the circulation improves and colour returns 
to the limb. In other cases, several of the arteries may be infected at the 
same time, with high fever and symptoms of an acute infection. Some cases 
of cerebral thrombosis in which a young or middle-aged patient makes a 
good recovery and lives for twenty or thirty years without any other vascular 
catastrophes are probably of this type. 

Prognosis and Treatment. — In acute arteritis treatment, other than 
rest and general and local measures for the relief of pain, is of little avail. 
The condition is a very severe one. If the artery involved is a large one, every 
effort should be made to avoid infectious gangrene, and in some cases a 
surprising return of circulation may be observed. 
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CrtuoNio Arteritis 

iEtiology. — Acquired syphilis is by far the most common cause of chronic 
arteritis, and less frequently congenital syphilis. Tuberculous endarteritis 
is not uncommon in the small pulmonary arteries and in the arteries of 
the brain in tuberculous meningitis. Endarteritis obliterans may also be 
caused by infection with pyogenic organisms of a subacute or chronic type. 
Moreover, changes in the adventitia of the small arteries arc also found in 
polio-encephalo-myelitis and in encephalitis lethargica. 

Pathology. — Chronic arteritis is a focal affection, and is found in 
muscular and elastic arteries of all calibres. It is common in the aorta and 
large elastic arteries, and it also frequently attacks the small arteries. The 
large muscular arteries, however, are but rarely affected by syphilis. Chronic 
inflammation of the arteries has been divided into — (1) Endarteritis, where the 
intima is affected ; (2)mesarteriti8; and (3) periarteritis, where the external coat 
is involved. In the great majority of cases of inflammation of the smaller 
arteries all coats are involved. The muscular and elastic fibres tend to be 
destroyed and this may result in direct rupture. The changes in the intima 
are very conspicuous. Its layers become very much thickened by inflam- 
matory infiltration and proliferation. In the early stages round cells are 
seen, and later spindle-shaped fibroblasts, definite granulation being thus 
formed, while in cases of syphilis plasma cells and eosinophil leucocytes 
are often present. The result of this thickening in such small arteries is to 
narrow the vessel, and the condition is often termed endarteritis obliterans. 
The lumen may finally become completely blocked, leading in the brain 
to cerebral softening, and in other tissues to fibrosis. The adventitia is also 
greatly thickened in chronic syphilitic arteritis and consists of inflamed 
tissue infiltrated by lymphocytes, plasma cells, and occasional eosinophil 
leucocytes. 

Syphilis of the aorta or syphilitic mesaortiiis is a focal inflammation, but 
it may implicate almost the whole length of the aorta. The inflammation 
extends from the adventitia. The vasa vasorum proliferate and in most 
cases pass into the intima. About these vessels is a zone of granulation 
tissue, usually consisting only of plasma cells, lymphocytes, eosinophil 
leucocytes, and fibroblasts, but occasionally there are gummata with giant 
cells. Endarteritis of the vasa vasorum is found only in the more intense 
reactions. The elastic fibres of the media are completely destroyed in the 
areas of granulation tissue ; occasionally the media is necrosed between 
areas of granulation tissue. The Sp. pallida has been demonstrated in the 
lesions. The intima of the aorta is usually thickened over the areas of 
inflammation, and this thickening has been in the past confused with the 
degeneration of the intima that we know as atheroma. The inflammatory 
thickening of the intima due to syphilis can, in its earlier stages, be dis- 
tinguished by the naked eye from atheromatous thickenings by its sharper 
demarcation, pearly colour, rubber-like consistency, crenated outline, pitted 
surface, and freedom from fatty degeneration. The weakening of the vessel 
wall on account of the replacement of the middle coat frequently results 
in dilatations, varying in size from minute stellate patches to large aneurysms. 
The scarring and pitting are due to fibrous tissue replacing the inflamed 
media and are characteristic. In the later stages atheroma usually occurs 
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in the thickened intima over the areas of inflammation ; also syphilitic 
mesaortitis and primary atheroma may co-exist, especially in later life. 

The coronary circulation is often found affected in these cases, with the 
result that there are attacks of angina pectoris. Owing to the mesaortitis 
of the ascending aorta, the orifices of the coronary arteries become narrowed 
or blocked, but the disease does not spread far down the arteries, in this 
way providing a striking contrast with atheroma. It may cause extensive 
necrosis or fibrous patches in the myocardium, and the heart is not un- 
commonly enlarged. Frequently the aortic ring has expanded, or the aortic 
valves have become involved by the syphilitic inflammation, so that aortic 
regurgitation is a common sequel. 

The arteries of the brain are frequently involved by syphilis, which causes 
endarteritis obliterans and consequent cerebral softening. This change is 
also present in syphilitic meningitis, where the syphilitic inflammatory 
reaction is more intense. The kidneys are but rarely affected, though occa- 
sionally gummata are found. The eyes are not infrequently attacked and a 
condition of syphilitic choroido-retinitis may be seen on ophthalmoscopic ex- 
amination. In other organs, such as the liver and testicle, gummatous 
necrosis, followed by fibrous changes, is found. In rarer instances the trachea 
and lungs are affected. 

Symptoms. — The symptoms that result from syphilitic vascular disease 
depend upon the organ affected. 

In the aorta, aneurysm is a common result from syphilis. Aortic regurgita- 
tion, with its usual effect on the heart, is even more common. The symptoms 
of necrosis or fibrosis of the myocardium are severe anginal pains, often result- 
ing in sudden death. Occasionally the heart muscle may give way, with the 
usual signs of chronic cardiac failure. If the brain is affected by arterial 
thrombosis, the symptoms depend upon the area affected ; hemiplegia, 
aphasia, and hemiariopia may all result. Albuminuria is quite uncommon in 
syphilitic vascular disease. Iritis may be present, and more commonly 
choroiditis, in which white patches surrounded by pigmented areas give a 
striking appearance to the fundus oculi. The optic disc is often white and 
atrophied. In syphilitic meningitis, oedema of the optic papilla is often present. 
The radial artery is practically always normal to the touch in cases of 
S5rphilitic vascular disease. 

Course. — The course of syphilitic arterial disease is very variable. The 
symptoms resulting from endarteritis and subsequent thrombosis in medium - 
sized arteries such as the cerebral, are generally present in the acute secondary 
stage, from 2 to 5 years from the date of infection, but the vascular disease 
may exist with exacerbations all through life, and the important and char- 
acteristic cardiovascular changes in the first part of the aorta generally 
follow 16 to 25 years after the original infection. 

Prognosis. — The prognosis in cerebral syphilitic vascular disease is on 
the whole good, if the condition be taken early enough and treated properly. 
It has to be remembered, however, that vascular syphilis is often complicated 
by parenchymatous syphilis, where the spirocheetes are not only found in the 
walls of the vessels, but also in the cerebro-spinal tissues themselves, and this 
complication certainly increases the gravity of the condition. In the later 
cardiovascular syphilis the prognosis is bad unless the diagnosis is made 
early before any serious cardiac symptoms have developed. 
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Treatment. — Prophylaxis is of the greatest importance in syphilitic 
vascular disease. With regard to treatment, in the acute stages of syphilitic 
vascular disease it is generally thought that mercury is the best drug 
to use. Mercurial inunctions or soluble intramuscular mercurial injections 
should be given for 2 or 3 weeks before any intravenous injections are 
prescribed. Moreover, iodides should be given by the mouth, to absorb 
as far as possible the inflammatory products in the intima of the vessels. 
The indiscriminate use of arsphenamine and neoarsphenamine in the acute 
stages of syphilitic vascular disease has been followed by most disastrous 
results, their administration causing further swelling of the intima and further 
blocking and thrombosis of the small vessels. After mercury and iodides 
have been given for 3 or 4 weeks, neoarsphenamine, should be administered 
cautiously in small doses and gradually increased. 


THROMno-AuGims Obliterans 

This name was suggested by Buerger in 1908 for a disease characterised 
by acute inflammation of the deep arteries and veins, and sometimes by a 
migratory inflammation of the superficial veins in the extremities. Throm- 
bosis develops and the vessels become occluded. 

iStiology. — The malady is found most commonly in middle-aged 
male Hebrews. The cause is unknown, but the pathological changes suggest 
that it is due to an infection. Syphilis is usually not present, the W assermann 
reaction being negative. Excessive tobacco smoking has been suggested as 
a predisposing factor. 

Pathology. — The deep vessels of the arms and legs, especially the latter, 
are occluded by thrombosis in various stages of organisation ; their walls 
are traversed by vessels, and show a little inflammatory infiltration. In 
about a quarter of the cases this is associated with a migratory phlebitis in 
the superficial veins of the limbs. The condition is characterised by extensive 
progressive thrombosis, with organisation, with little inflammation of the 
vascular coats. 

Symptoms. — The onset is gradual with pains in the feet and toes. The 
patient is unable to walk for more than a few minutes without severe cramp- 
like pain in the legs (intermittent claudication, see page 1041). The thrombi 
in the superficial veins, when they occur, are also very tender. Redness of 
the extremity, especially when in a dependent position, is often noted, while 
blanching occurs when the limb is raised. Diminution or loss of pulsation 
in the arteries, such as the radial or dorsalis pedis, is often present. In the 
later stages, the cramp-like pain becomes intense, and the disability in 
walking often leads to marked mental depression. Trophic changes appear in 
the skin, with gangrene, and fissures and ulcers may occur. 

Diagnosis. — (1) Raynaud’s disease more often attacks females; the 
upper extremities are most affected ; and X-rays show marked atrophy of 
the bones of the hands. This is not present in Buerger’s disease. (2) In 
erythromelalgia the limbs become red and flushed, but the arteries 
pulsate forcibly ; gangrene does not occur. (3) In gangrene due to 
Monckeberg’s sclerosis, the calcified arteries may be well seen by means 
of the X-rays? 

Prognosis. — The course of the disease varies. Some cases progress 
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rapidly, while others last for years. Gangrene may require high amputation 
of the limb. 

Treatment. — As the cause is not known, there is no specific treatment. 
With regard to drugs, iodides and glyceryl trinitrate are used. Gentle massage 
is useful, and diathermy sometimes helps. Ultra-violet therapy has been 
tried. Buerger recommends passive postural exercises ^ and employs the 
following method : “ The affected limb is elevated, with the patient lying 
in bed, to from 60 to 90 degrees above the horizontal, being allowed to rest 
upon a support for from thirty seconds to three minutes, the period of time 
being the minimum amount of time necessary to produce blanching or 
ischajmia. As soon as blanching is established, the patient allows the foot 
to hang down over the edge of the bed for from two to five minutes, until 
reactionary hyperaemia or rubor sets in, the total period of time being about 
one minute longer than that necessary to establish a good, red colour. The 
limb is then placed in the horizontal position for about three to five minutes, 
during which time an electric heating pad or a hot-water bag is applied, 
care being taken to prevent the occurrence of a burn. The placing of the limb 
in these three successive positions constitutes a cycle, the duration of which 
is usually from six to ten minutes. These cycles are repeated over a period 
of about one hour, some 6 to 7 cycles constituting a seance ” (Leo Buerger, 
The Circulatory Disturbances of the Extremities). Others claim that the main- 
tenance of a high venous pressure and stimulation of the heart are the most 
effective lines of treatment. Pain is relieved by rest in the recumbent position, 
and heat applied to the painful limb by electric pads or electric light baths is 
also useful. Ulcers of the legs should be treated surgically. 

Polyarteritis Nooosa or Periarteritis Nodosa 

Polyarteritis nodosa is a rare complaint characterised by prolonged fever 
and the occurrence of nodular swellings, and in some cases aneurysms of the 
medium-sized arteries. It may affect arteries in almost any part of the body, 
producing a very diverse symptomatology. 

iCtiology. — Young adults are most commonly affected, and males more 
often than females. The cause is unknown. The Wassermann reaction is 
negative, but the pathological changes and course of the disease suggest an 
infectious agent. 

Pathology. — The medium-sized arteries are usually affected, especially 
those of the heart, kidneys, and intestines. A remarkably focal acute inflam- 
mation extends through all the coats of the artery with hyaline or fibrinoid 
necrosis of the arterial wall, and within the lumen are often found thrombi, 
which may become organised. Aneurysmal dilatation is usually present. 
There may be many pol^^morphonuclear leucocytes and some mononuclear 
cells, lymphocytes, and plasma cells ; eosinophil cells are a characteristic but 
inconstant finding. White or yellowish -white nodules, from the size of a pin’s 
head to that of a pea, can be seen on the arteries. Owing to the alteration 
in the lumen of the vessels, necrosis and infarcts occur in the organs supplied. 

Symptoms. — The disease may start in almost any way, even with bronchial 
catarrh or with epigastric pain. There is tachycardia and irregular fever, with 
marked prostration. Some cases may start as an acute illness, simulating 
nephritis or rheumatic carditis ; in others long continued malaise is the main 
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presenting symptom. Acute abdominal pain may be caused by disease of the 
mesenteric arteries — indeed, even perforation of the intestine and peiitonitis 
have followed. If the arteries of the heart are involved, evidence of myocardial 
disease will be present ; and when the kidneys are afiected, blood and casts 
appear in the urine. Occasionally bronchial asthma, cough and haemoptysis 
liave been noted. Later, in a small proportion of cases, nodular swellings, 
varying in size up to a pea, may be felt in the subcutaneous tissues of the 
abdomen, thorax, and limbs. Examination of blood shows the anaemia and 
a moderate leucocytosis. Blood cultures are sterile. 

Diagnosis. — This is extremely difficult, owing to the variable symptoms 
displayed. In most cases, a pyrexial infection, of unknown origin, has its 
nature revealed only post-mortem. Rarely, however, where a node was 
felt in the subcutaneous tissues and excised during life, the diagnosis has 
been made before death. The diagnosis should now be made more often if 
it is suspected in any obscure and varied illness in which there is some 
evidence of arterial involvement. 

Prognosis. — It has been said that in most cases death occurs within a few 
weeks to a few months after the onset of symptoms. Now, however, when 
more cases are recognised, it is found that many recover and that the disease 
may run an intermittent course for many years. 

Treatment. — This is the same as that of any acute infection. Arsenic, 
mercury, and quinine should all bo tried, though the results up to now have 
not been encouraging. In the main the treatment should be symptomatic 
as the parts involved are so varied. 


DIFFUSE HYPERPLASTIC SCLEROSIS 

The diffuse hyperplastic sclerosis of Jores and Evans, formerly known as 
arterio-capillary fibrosis of Grull and Sutton, is characterized by intimal 
hyperplasia, especially of tlie smaller arteries and arterioles, and hypertrophy 
of the media, particularly of the medium-sized arteries. 

.etiology, — ^Diffuse hyperplastic sclerosis is commonin late middle age, and 
is by no means a senile change. In the great majority the causes are those of 
hyperpiesia (see p. 1065). The affection may also be due to gout and lead poison- 
ing, and chronic nephritis. In rare cases associated with chronic interstitial 
nephritis, it may occur iu young children. It is more common in males than 
in females. The inherited constitution is of great importance as shown by the 
high familial incidence in certain cases. Syphilis has no part in the causation 
of this condition, though, of course, it may be present in syphilitic cases. 

Pathology. — The condition is widespread, frequently involving the 
whole arterial system. It affects the smaller arteries and the arterioles, and 
the medium-sized arteries. The kidneys and spleen are moat commonly 
affected, especially the first ; the next most frequently, the brain ; while 
the pancreas, liver, suprarenal glands, stomach and intestines are less often 
implicated. The characteristic lesion consists of a cellular proliferation of 
the intimal cells and increase of hyaline material. At a later stage there is 
fatty degeneration in the arterioles alone. The thickening of the intima 
may lead to obliteration of the lumen of the vessels. There is hypertrophy 
of the media of the medium-sized arteries, the radials, with little or no 
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change in the intima. In the case of the smaller arteries and arterioles, a 
patchy ischaemic fibrosis of certain organs, i.e. the kidneys and brain, may 
take place. Haemorrhages may also occur. 

There may be co-existent atheroma, e.g. of the cerebral and coronary 
arteries, and, it may be, of the aorta, due to age or, in the opinion of some, 
the result of the hypertension. 

Symptoms. — In diffuse hyperplastic sclerosis the vessel wall may be felt 
to be uniformly thickened — the so-called “ whip-cord ’ ’ artery. The degree of 
hardening of the arteries is found on palpation to vary at different times. 
The artery feels hardest when the vessel is most contracted and consequently 
smallest. As the muscular arteries are those chiefly affeided, the radial, 
brachial, and temporal arteries are involved. The systolic blood -pressure 
in cases of simple hyperpiesia may be 1 60-240 mm. or more ; it may reach 
even 300 mm. in cases associated with chronic interstitial nephritis. Symp- 
toms of cardiac hypertrophy are common in the early stages, but in favour- 
able cases they may not appear for years. In some cases cardiac hyper- 
trophy is followed by dilatation, with its attendant symptoms. Headache, 
of a throbbing and bursting character, and generally in the occipital region, 
is an early symptom of arterial hypertrophy, and giddiness and fullness in 
the head are frequently complained of. Transient paralysis may occasionally 
be met with, and this has been attributed to spasm of the hypertrophied 
arteries. Later on, cerebral haemorrhage may occur, with the production of 
hemiplegia. Albuminuria and casts in the urine may be found, while profuse 
renal haemorrhage may occur. Uraemic symptoms do not occur frequently 
and then not till late unless the condition is secondary to chronic nephritis. 
Gastro-intestinal symptoms are often present. The patient may first com- 
plain of dyspepsia. A chronic diarrhoea without obvious cause in an elderly 
man should lead to a careful examination of the arteries and kidneys. 
Bronchitis and emphysema may mask a cardiovascular hypertrophy, and 
the enlargement of the heart may be overlooked unless there is a careful 
examination of the blood-pressure. The changes in the fundi are numerous 
and characteristic, and have been discussed in the section on hypertension 
(seepp. 1066, 1067 ) . Intermittent claudication is not uncommon in these cases. 

Prognosis. — The prognosis depends very largely on the degree of renal 
involvement. In hyperpiesia the condition may last for many years and 
only be terminated by haemorrhage into the brain, the ischaemic fibrosis of 
the kidney, which accompanies it, being of no clinical importance. If, 
however, there is evidence that the cardiovascular hypertrophy and high 
blood-pressure are complicated by true nephritis, the condition is a grave 
one and uraemia may ensue ; and when well-marked albuminuric retinitis 
is present death usually occurs within six months, though very rare cases have 
been recorded where a certain amount of ocular change has persisted for years. 

Treatment. — The first indication is to remove the cause of the condition 
as far as possible. As a rule the most important thing is the regulation of 
the patient’s life, the removal of anxiety and the reduction of his work and 
activity to a reasonable amount. The reduction of alcohol and tobacco is 
often needed, and it is the average daily consumption that counts in this 
direction. Any gouty tendencies should be corrected by the administration 
of alkalis and intestinal antiseptics, such as sodium benzoate. All sources of 
focal sepsis, whether in tonsils, teeth, nasal sinuses, or genito-urinary tract. 
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should be carefully sought for and, if found, removed. Moderation in food 
and drink, with regular exercise and care in promoting diaphoresis, is essential. 
Turkish and vapour baths may be given cautiously. The administration of a 
purgative pill once a week, and the use of a mild saline purgative each morning 
are indicated ; while in acute crises the abstraction of one pint of blood from 
the arm has often saved life. 


MONCKEBERG’S MEDIAL SCLEROSIS 

This form of degeneration is accompanied by a deposition of lime salts 
in the middle coat. 

iEtiology and Pathology. — The cause is undoubtedly a senile degenera- 
tion of the elastic tissue and the muscle of the large muscular arteries, and a 
deposition of masses of lime salts in the dying tissue. It has no relation to 
syphilis. This degeneration has been caused experimentally in animals by 
a great variety of toxins. In man the causation is obscure, but it is common 
in diabetes and in old people. The lime salt is deposited, more or less 
symmetrically, within the media in plaques, which encircle part or all of the 
lumen. The alfe.ction is very common in the arteries of the leg below the 
bifurcation of the femoral ; occasionally the radial and ulnar arteries are 
affected ; rarely the aorta. 

Symptoms. — The symptoms are coldness and oedema of the legs, as the 
result of defective circulation through them, and finally, and not uncommonly, 
gangrene results, this form of degeneration being usually present in senile and 
diabetic cases. The arteries feel like pipe stems, and sometimes crackle when 
rolled beneath the finger. They can be well seen by means of the X-rays. 

Prognosis. — This depends partly upon the amount of gangrene present 
and partly upon the associated conditions. 

Treatment. — It is clear that if amputation has to be undertaken a local 
amputation is of little value, and the limb should be amputated above the 
knee, as the arterial degeneration almost aways extends to the bifurcation 
of the femoral artery. 


FATTY DEGENERATION OF THE MEDIA 

Fatty degeneration of the media occurs commonly in aU arteries, li tends 
to occur in cases of high hlood pressure^ and is consequently a common and 
important secondary complication of diffuse hyperplastic sclerosis. It is prob- 
ably the result of toxins or lack of nourishment, and is frequently present in 
cases of severe an tern ia. It also occurs in old age, and is associated with 
cardiovascular hypertrophy. The muscle fibres become lost, being replaced 
by fibrous tissue. The vessel wall usually becomes weakened and is liable to 
rupture. 


ATHEROMA 

Synonyms. — Atherosclerosis; Degeneration of the Arterial Intima. 
Definition. — Atheroma is a variety of arterial degeneration which affects 
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and is almost confined to the intima. It is characterised by the accumiila - 
tion of debris, which is at first fatty and later becomes impregnated with 
lime salts. The Greek word was used by Galen to signify a swelling full of 
gruel-like material. 

Etiology. — There is no doubt that atheroma is found more frequently 
and is more widespread with advancing age. Long life is a question of the 
blood vessels, and it has been well said that a man is only as old as his arteries. 
The quality of the arterial tissue that has been inherited may be poor, and a 
tendency to the development of atheroma at about the same age is often seen 
in all the members of certain families, thus showing the influence of heredity 
in the production of the condition. Atheroma also results from the amount of 
wear and tear to whir*h the vessels have been subjected. It appears as a 
secondarv change in cardiovascular hypertrophy, so that it tends to be more 
frequent in patients with hypertension than in other subjects of the same 
age. The affection is much more common in men than in women, and in 
subjects who have hard and prolonged mental or physical work. Moreover, 
it is much more common in the aorta than in the pulmonary artery, and when 
it does occur here it is nearly always associated with high pulmonary pressure, 
e,g, in mitral stenosis and in pulmonary fibrosis. The severity of the disease 
increases with the length of time during which the high blood-pressure has 
existed. Over-eating and stress and strain of modern life are probably 
factors in the aetiology of the condition. It has been said that the most impor- 
tant cause of atheroma is chronic poisoning. Acute degeneration of the 
media has been found after typhoid fever in young people, and has 
b:en caused experimentally by the injection of bacterial toxins. Chronic 
lead poisoning and gout are also aetiological factors. On the other hand, 
syphilis has no connection with atheroma, though the condition of the aorta 
known as syphilitic mesaortitis was for a long time confused with the 
chronic intimal degeneration we now know as atheroma. Disease of the 
kidneys probably has no direct relation with atheroma, though the high blood- 
pressure of chronic interstitial renal fibrosis and of secondary contracted 
kidney is an important factor in producing atheroma in the large elastic 
arteries. 

Pathology. — Atheroma occurs in the large elastic and muscular arteries. 
The condition is usually most marked in the aorta. The coronary, cerebral, 
retinal, radial, brachial, and temporal arteries are frequently affected. The 
peripheral arteries may be normal to the feel in cases where there is advanced 
atheroma of the coronary or cerebral arteries. In the slighter degrees, minute 
yellow flecks or patches on the aorta may be observed by the naked eye. 
In the later stages, yellow plaques or buttons are conspicuous, and under 
the microscope masses of large fatty crystals, with a covering layer of fibrous 
tissue, are to be noted. At)lieromatous plaques may ulcerate and the con- 
tents be discharged into tHe aorta, and thrombi are often deposited on the 
surface of these atheromatous ulcers. As the atheroma may be associated 
with degeneration of the media, a general dilatation of the aorta is very 
common. On the other hand, circumscribed aneurysm due to severe medial 
degeneration very rarely occurs. The aortic valves are frequently affected 
by atheromatous degeneration, and aortic stenosis or aortic regurgitation 
may result. A yellow atheromatous patch is commonly seen on the anterior 
flap of the mitral valve. Atheroma often causes great narrowing of the 
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lumen of the vessels, and eventually a thrombosis may form and complete 
occlasion result ; this is the moat dangerous result of atheroma ; it fre- 
quently occurs in the large divisions of the coronary arteries, especially in 
the anterior interventricular branch of the left, and is not uncommon in the 
vessels of the brain. With regard to the heart, atheroma has a most profound 
influence, owing to the fact that it is one of the commonest caunes of fibrosis 
of the myocardium ; but the chief danger is a sudden blockage of one of 
the coronary arteries, generally the anterior ventricular branch of the left 
coronary. In these cases, if death does not follow immediately, a sudden 
softening of the heart muscle (myomalacia cordis) may occur, and an aneurysm 
of the heart may result, and in certain rare cases actual rupture of the heart 
wall has followed — a broken heart. In the brain, atheroma results in cerebral 
thrombosis, and is the commonest cause of this condition in old people, 
and in middle-aged people who have not had syphilis. Very commonly, 
however, especially in those cases of atheroma where the blood-pressure is 
raised, haemorrhage may occur. In most cases of atheroma the kidneys are 
not involved, though occasionally atheromatous plaques may be found on 
the branches of the renal artery. Should, however, one of these plaques 
be large enough to cause much narrowing of an interlobar artery, a wedge- 
shaped red area of fibrosis in the distribution of the artery will occur. The 
renal changes, however, are relatively unimportant, and they rarely lead to 
symptoms during life. 

Symptoms. — The blood pressure is only raised if the atheroma happens 
to complicate cardiovascular hypertrophy. In the aorta a diffuse dilatation, 
with pulsation in the supra-manubrial notch, may be present. The radial, 
brachial, and temporal arteries are often irregularly thickened and tortuous 
and can often bo seen pulsating beneath the skin, but this dilatation has none 
of the important effects that so often follow a saccular aneurysm. Atheroma 
of the coronary arteries frequently gives rise to cardiac failure, and more 
often to angina pectoris ; and sudden death is not uncommon, owing to a 
sudden thrombosis of a large branch. In the brain, hemiplegia usually 
results from hajmorrhage and more rarely from thrombosis. Ocular symptoms 
are rare in atheroma of the retinal arteries, which may be seen with the 
ophthalmoscope to be irregularly swollen and tortuous, but swelling of the 
optic disc and retinitis are not present. 

Prognosis, — The course and prognosis are extremely uncertain. Circula- 
tion through the diseased vessels may proceed fairly satisfactorily for a 
long time, but thrombosis may occur with alarming suddenness, and with 
the direst results, if a cerebral or cardiac artery is affected. 

Treatment. — The treatment of atheroma is unsatisfactory. Prophy- 
laxis exists in the removal of the cause when possible. Great attention 
should be paid to diet, and repletion should be studiously avoided. Alcohol 
and tobacco should be taken with greatest moderation, and attention should 
be paid to regular exercise, and the action of the skin should be assisted by 
warm baths. It is doubtful if drugs are of value in the treatment of atheroma ; 
but small doses of potassium iodide seem to be of some use in absorbing 
the degenerative products and assisting in the circulation of the blood through 
the obstructed areas. 
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OTHRR DE(JENERATIONS ALLIED TO ATHEROMA 

There are closely allied intiiiial degenerations, in which this accumulation 
of fatty debris is absent. 

In fibrotic degeMeration, muscle fibres and to a less extent elastic fibres 
disappear after little or no fatty degeneration, and the intima becomes fibrotic. 
This may be found in any artery, but is very common in the smaller arteries, 
for instance, the interlobular and afferent arteries of the kidneys, where 
atheroma is very rare. 

Hyaline degeneration affects the ultimate arterioles in the kidney and other 
organs ; the muscle and elastic fibres disappear rapidly, and the intima 
becomes swollen and hyaline, and usually fatty. It is common with high 
blood pressure, but is otherwise rare. 

Both these forms of intimal degeneration arc of importance, because 
intimal fibrosis is much less focal than atheroma, and both forms, in affecting 
arteries of small calibre, lead in the same way as atheroma to a narrowing of 
the lumen sufficient to cause ischaimic destruction of the tissues. They may 
therefore be considered together with atheroma in their clinical effects. 


ARTERIAL INFILTRATION 

The commonest form of infiltration is amyloid infiltration. 

iEtiology. — Amyloid or lardaceous disease occurs in cases of long sup- 
puration due to pyogenic organisms, and is frequently associated with the 
secondary pyogenic infections that occur in tuberculosis of the bones and 
joints, in chronic syphilitic ulceration, and in actinomycosis. 

Pathology. — The amyloid substance is extracellular and is deposited 
beneath the endothelium of capillaries, the reticulum of adenoid tissue and 
the pulp of the spleen, and in the smaller arteries and veins, especially in 
their middle coats. The affected organs are firm to the touch and have a 
waxy appearance. The amyloid substance can be demonstrated macro- 
Bcopically by pouring tincture of iodine on the affected organ, the waxy 
material being stained a deep mahogany colour. Microscopically, an iodine 
staining may be used, or a methyl-violet stain, which colours the amyloid 
substance pink and the parenchymatous cells blue. In the kidney, the small 
arterioles in the glomeruli, those around the convoluted tubules and those in 
the medulla, are first attacked. In the intestine, the arterioles in the villi 
stand out clearly. There are two forms of amyloid infiltration of the spleen : 
the diffuse waxy spleen, where the venous sinuses are outlined and the central 
artery of the Malpighian capsule is affected ; and the sago spleen, where the 
Malpighian capsule is greatly enlarged by the amyloid infStration — its central 
artery is untouched, but its branches into the capsule are greatly swollen 
by the waxy material. In all these organs the parenchymatous cells are 
unaffected directly by the amyloid infiltration, but in the later stages necrose, 
owing to interference with their nourishment. 

Symptoms. — The patient is pale, but often has a waxy complexion with a 
bright colour in the cheeks. Chronic, profuse and painless diarrhoea is com- 
mon. The urine contains a large quantity of albumin, and is usually fair in 
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amount and of low specific gravity. The liver and spleen are enlarged, and 
ascites and oedema of the legs are often present. 

Prognosis. — If the chronic suppuration can be cured, the condition may 
sometimes disappear ; but in the majority of cases this is not possible, as the 
septic condition is engrafted on to a chronic tuberculous or other granulo- 
matous condition, which is almost always impossible to eradicate. 
Treatment. — ^This consists in trying to remove the cause. 


INTERMITTENT CLAUDICATION 

So far the various conditions discussed have been classified according 
to the underlying pathology. Intermittent claudication is only a symptom, 
but it provides such a characteristic syndrome that it is best taken separately 
here. The term “ intermittent limp ** or claudication is applied to a condition 
in which severe pain, in one or both legs, comes on after walking for a certain 
distance. 

i£tiology and Pathology. — In the large majority of cases this syndrome 
occurs in elderly men, who have well-marked calcification of the middle coat 
of the arteries of the lower limbs (Monckeberg’s degeneration, q.v.). In rarer 
cases it may be present in atheroma or diffuse hyperplastic sclerosis or 
ihrombo-angiitis obliterans (q.v.). It may be associated with high blood 
pressure, gout, diabetes, syphilis, or excessive indulgence in tobacco. 

The symptoms are due to the arteries of the leg being unable to supply 
the muscles with the increased flow of blood that the limb requires during 
walking. It is one of the earliest signs of partial impairment of the arterial 
How. 

Symptoms. — The characteristic pain comes on after walking a certain 
distance and is brought on more quickly by faster walking. It may be 
accompanied by cramp in the calves, and also by numbness or tingling 
sensations. It causes the patient to limp and finally to stop. After resting 
for a minute or two, he is able to continue walking, but the symptoms again 
recur after he has walked for a further period. Sometimes the pain may 
only be described as tiredness or may only be felt in the feet and unless 
a careful examinatitin is made the pain may be attributed to flat feet. Often 
the patient may suffer from angina pectoris, the causation of the two con- 
ditions being very similar, or his anginal pain may seeni to disappear as 
his intermittent claudication appears, really because he is no longer able 
to walk quickly enough to provoke the anginal pain. In nearly all cases of 
long standing there is absence of pulsation in the dorsalis pedis artery, or 
in the posterior tibial of the affected limb, which often shows signs of circula- 
tory disturbance, being swollen, congested, and mottled, while the toes 
may be white and cold ; but in early cases the arteries may still carry enough 
blood when the patient is resting so that it is more diffieult to confirm the 
diagnosis, The amount of calcification in the arteries, which is often very 
extensive, may be determined by X-ray examination. In many cases dry 
gangrene of the limb has supervened. 

Progilosis. — The prognosis is bad, but the attacks may persist for years 
before more serious results, such as gangrene, appear. 

Treatment.— Exercise must be limited, and the patient warned to move 
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slowly and avoid hurrying in his walks. The production of intermittent 
venous occlusion may give helpful results. Diathermy has been used to 
relieve the pain. Heart muscle extracts and preparations of the pancreas 
given hypodermically have been tried, but without much success. Dry 
gangrene may require amputation of the limb, and when threatened may be 
relieved by removing the sympathetic nerves round the femoral artery. 


ANEURYSM 

Definition. —The word aneurysm is derived from the Greek to widen or 
dilate,, and may be said to include any dilatation of an artery. 

Anon 1 yams are generally divided into — 

1. True Aneurysms, in which the walls of the dilatation are formed by the 
coats of the artery. Those may again be divided into — 

(а) Diffuse aneurysm. — These are general dilatations of an artery. The 
dilatation is generally not great, and is of little clinical significance except 
that it indicates medial degeneration. The artery is sometimes tortuous in 
addition. The so-called cirsoid aneurysm is a very extreme example of this. 

(б) Circumscribed aneurysm. — These are limited to a segment of an artery 

or to a part of its circumference. * 

(c) Dissecting aneurysm. — These are caused by the splitting of the coats 
of the artery, the blood having passed through the lumen into the wall of the 
artery, separating one coat from another. 

(d) Arterio-venous aneurysm. — In these there is a communication between 
an artery and a vein ; there are two varieties in this group — (1) aneurysmal 
varix, and (2) varicose aneurysm. 

2. False Aneurysms are those following a wound or rupture of an artery, 
with the formation of a diffuse or circumsciibed hsornatoma, and are bounded 
by tissues external to the wall of the artery. 

When a true aneurysm ruptures and gives rise to a false aneurysm the 
resulting structure is known as a mixed aneurysm. 

etiology and Pathology. — The two main factors in the causation of 
aneurysm are — (1) loss of the muscular and elastic fibres in the wall of the 
artery ; (2) strain. The latter is generally brought about by repeated and 
prolonged muscular effort, and high arterial pressure may sometimes be an 
additional factor. The importance of strain as a causal factor is borne out 
by the fact that aneurysm is much more frequent in men than women — about 
five to one — and occurs more frequently in the fourth decade of life than at 
any other period. It also occurs much more frequently in hard manual workers, 
such as dock labour'^rs, soldiers and sailors. By far the most comimn cause 
producing weakening of the large elastic arteries is syphilitic inflammation. 
In persons dying of aneurysm, examination of the aorta in the neighbourhood 
of the aneurysm will generally reveal mesaortitis (see page 1031). In the first 
part of the aorta this is nearly always so, but as one gets farther away from 
the aortic valves an increasing number of aneurysms are due to atheroma 
and non-syphilitic degeneration of the media ; in the abdominal aorta less 
than half are syphilitic. Small aneurysms may also result from erosion 
of the walls of the arteries in cases of septic endocarditis — ^the so-called 
mycotic aneurysm. Frequently these are multiple ; they occur most often 
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in the cerebral arteries or in tbe peripheral arteries. Extensive growth of 
streptococci and septic granulations may be seen in the neighbourhood of 
the dilatations. 

Aneurysm may also be the result of congenital defects in the media of the 
vessel, which is very commonljr seen about the circle of Willis, at the junction 
of the anterior communicating artery with the anterior cerebral. The 
aneurysms vary from about the size of a pin’s head to that of a pea, and not 
infrequently their rupture gives rise to a difiuse subarachnoid haemorrhage, 
the origin of which is often overlooked unless careful search is made for the 
aneurysm. Congenital aneurysm has also been described in the aorta, at the 
point of insertion of the ductus Botalli, and in cases of coarctation of the aorta, 
in which condition there is great narrowing of the aorta just below the origin 
of the left subclavian artery. 

Loss of support by surrounding tissues also appears to lead to the produc- 
tion of aneurysm, e.g. at the base of a gastric ulcer a small aneurysm often pro- 
jects as a nodule and is liable to rupture. Peptic erosion may also be a cause 
of weakening the walls of such arteries. In the cavities of the lungs, occurring 
as the result of pulmonary tuberculosis, it is quite common to find an aneurysm 
on the walla of the arteries lying in such cavities. 

It is very doubtful if external trauma alone is ever the cause of true 
aneurysm, but injury to the artery by penetrating wounds by knives or 
bullets may certainly cause it. 

Slight medial degeneration leads to diffuse aneurysm, and severe medial 
degeneration may cause circumscribed aneurysm. It is the usual cause of 
circumscribed aneurysms of muscular arteries, such as the popliteal, but is 
a very rare cause of circumscribed aneurysm of the aorta. Atheroma itself 
does not lead to aneurysm, but it may be complicated by medial degeneration. 
Continued high blood-pressure is an important contributory factor in the 
formation of a diffuse dilatation of the aorta, but this has few clinical re- 
semblances to saccular or even to fusiform aneurysm. 

One of the most striking appearances in an aneurysm is the coagulation 
of blood in the sac itself. This does not occur in diffuse dilatation of the aorta, 
biitin those cases of sacculated aneurysm where the wall has become roughened. 
The sac becomes lined with fibrinous deposits, and occasionally an aneurysm 
may be cured by the deposition of successive layers of fibrin, so that the 
sac becomes almost completely filled. On the other hand, thrombus in 
aneurysms may form emboli and so lead to infarcts. Again, in many fatal 
cases of aneurysm, rupture and haemorrhage have taken place, the deposition 
of fibrin having failed to prevent the blood reaching the surface. Rupture 
may take place externally, or into any of the hollow viscera or the serous 
cavities. Rupture into the pleura is common, as also is rupture into the 
trachea or into the ossophagus. In these cases, death is usually sudden, 
though oozing may have taken place some time before the final rupture. 
When the haemorrhage forces itself into the connective tissues or muscles, it 
takes place much more slowly, and in the cases of the limbs may allow time 
for treatment. An aneurysm often exercises pressure on the other organs 
and structures in its neighbourhood. The heart is displaced away from the 
aneurysm, and the blood vessels are often narrowed so that circulation 
through them i§ impeded. The trachea, the bronchus, the oesophagus, and 
the nerves passing near the aneurysm also suffer. When the aneurysm meets 
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bony tissues, absorption of the bone takes place and the vertebrse are fre- 
quently eroded in this way, the bone being absorbed more rapidly than the 
intervertebral cartilage. When the aneurysm presses against the anterior 
surface of the chest, the ribs and sternum are pushed forward and finally are 
absorbed and perforated. 

I. ANEURYSM OF THE THORACIC AORTA AND ITS BRANCHES 

These are two types — (1) The diffuse aneurysm, or general dilatation, 
which occurs in medial degeneration of the aorta ; and (2) the circumscribed, 
usually saccular, aneurysm, almost always the result of syphilitic inflamma- 
tion. , 

General Dilatation of the Aorta (Diffuse Aneurysm) 

Symptoms. — In general dilatation of the aorta the enlargement is extensive, 
but never reaches a very great size. The symptoms are generally due to ather- 
oma and the medial degeneration that accompanies it. Very often there 
is interference with the coronary circulation, and this leads to diminution of 
the circulation of blood through the heart and consequently to cardiac pain. 
The aorta may sometimes be felt pulsating in the supra-manubrial notch, 
and the X-ray photograph will show general dilatation of the aortic arch. 
When the aortic ring is not stretched, the dilatation of the aorta beyond it 
may lead to the formation of a systolic murmur. Occasionally these patients 
die suddenly, on account of thrombosis of an atheromatous branch of a 
coronary artery. Provided there is no aortic regurgitation or coexisting 
coronary disease, patients with a dilated aorta may live for many years without 
serious discomfort. 


Circumscribed Aneurysm 

These are generally saccular but may be fusiform. 

Symptoms. — Aneurysm of the Ascending Part of the Arch of the 
Aorta. — An aneurysm of the ascending part of the arch tends to grow 
forward and outwards, and to produce a pulsating tumour that is palpable 
and audible at the level of the second or third interspace ; hence it is often 
called the aneurysm of 'physical signs. It often erodes the ribs and sternum. 
The tumour is tender and is often the seat of pain, which may be constant 
but is increased by exertion. A soft systolic murmur may be- heard over it. 
If syphilitic aortitis spreads to the aortic valve or if the part adjacent to 
the aortic valves is affected, the aortic ring may be dilated and aortic regurgi- 
tation will take place. There will then be hypertrophy and dilatation, of 
the left ventricle, with an aortic diastolic murmur, and the symptoms of 
aortic regurgitation will ba added. 

The pressure effects produced by an aneurysm of the ascending aorta 
are as follows : The heart is disjdaced downwards and to the left. The 
superior vena cava is pressed upon ; this may result in cyanosis of the head 
and neck, and oedema of the arms, and enlarged veins may occasionally be 
seen coursing over the front of the thorax. Very rarely the aneurysm may 
rupture into the superior vena cava, in which case the symptoms noted may 
come on quite suddenly and are very marked. There is often a systolic 
thrill, and on auscultation a continuous murmur, which is increased during 
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systole, is of great diagnostic value. The aneurysm may press upon the 
right bronchus, causing a chronic cough, due to irritation of the bronchus 
and stasis of its contents, and deficient or absent breath sounds over the 
upper lobe of the right lung. It may occasionally press upon the pulmonary 
artery and in rare cases, actually open into it, causing great dilatation of 
the right ventricle and auricle. Such aneurysms may present themselves 
to the left of the sternum rather than in the usual place, the right. Aneurysm 
of the ascending aorta has been known to perforate into the right ventricle 
and much more frequently into the pericardial sac. When the aneurysm 
comes forward it may irritate the pleura j and in some cases a loud pleuritic 
rub, audible over the aortic area, may be one of the early signs. Not un- 
commonly this form may rupture into the pleura or sometimes externally. 

Aneurysm of the Transverse Arch of the Aorta. — As the arch of 
the aorta passes from right to left it also passes from before backwards, 
and consequently aneurysms arising from the transverse and descending 
parts of the aortic arch are situated more deeply in the chest than those 
arising from the ascending portion. Aneurysms of the transverse and de- 
scending parts of the aortic arch have been called by Broadbent aneurysms 
of symptoms, because their presence has often to be inferred by the pressure 
symptoms that they produce, while a pulsating tumour is only present 
in the very late stages and may not appear at all. 

1. Pain . — Pain is one of the commonest and earliest symptoms of 
aneurysm. It may often occur behind the sternum or across the back and 
pass down the left arm and be very severe : it then lasts longer than true 
anginal pain and is more liable to occur at night ; this form of pain occurs 
when the ascending aorta is distended. When, however, the transverse arch 
is affected the pain is sometimes felt on the left side of the neck and even 
in the occipital region ; it is probable that this pain in the neck is a reflected 
pain caused by abnormal afferent impulses reaching the cervical spinal cord 
as a result of the distension of the transverse arch. A boring, persistent 
pain in the chest is probably the result of direct pressure of the aneurysm. 
Sometimes there may be true angina pectoris owing to involvement of the 
mouths of the coronary arteries. 

2. Respiratory Symptoms . — Dyspnoea is common in aneurysm, and apart 
from associated heart disease is usually caused by pressure upon a bronchus. 
There is often stridor, which in this case is heard both in inspiration and in ex- 
piration. Hsemorrhage also occurs as a result of leaking of an aneurysm 
through the bronchus. It may at first be slight, but often a huge gush of blood 
supervenes, causing death. It is said that reflex irritation of the vagi will 
occasionally cause bilateral adductor spasm of the vocal cords and marked 
dyspnoea. In this case the stridor is only heard with inspiration and dis- 
appears if a little chloroform is inhaled. Patients with aneurysm often have 
a ringing, rough, brassy cough. If the pressure on the bronchus has been 
gradual, secondary changes occur in the lung, and compression of the left 
bronchus in the early stages may produce over-distension of the left lung 
with diminished or absent breath sounds, so as to lead to a suspicion of 
pneumo-thorax ; Inter on bronchitis occurs with dilatation of the bronchus 
with expectoration of purulent phlegm. Pressure on the trachea may occa- 
sionally be observed in cases of aneurysm of the aortic arch, the larynx 
being drawn downwards and backwards with each cardiac pulsation. A 
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physical sign described by Surgeon-Major Oliver is known as tracheal tugging. 
The patient should be placed in the erect position, and directed to close his 
mouth and elevate his chin. The cricoid cartilage should be grasped between 
the finger and thumb and gentle steady upward pressure be made upon it. 
If there is an aneurysm, the pulsation of the aorta will be distinctly felt 
transmitted through the trachea to the hand. This sign may occur in 
aneurysm before other symptoms are evident, but is not very reliable. 

3. Pressure on nerves. — {a) The left recurrent laryngeal nerve. — This 
nerve courses round the arch of the aorta and passes up behind it, and is 
consequently often involved in aneurysm of the transverse arch. The 
abductor fibres of the recurrent laryngeal nerves succumb to the effect of 
pressilre before the abductor fibres and consequently the vocal cord is at 
first in the position of adduction. During respiration, the right vocal cord 
moves up to and meets the adducted left vocal cord and respiration is un- 
affected. During phonation, the right vocal cord again comes up to and 
meets the left vocal cord, and the voice may be quite normal. It is therefore 
clear that a laryngoscopical examination may reveal the early stage of 
pressure on the left vocal cord before there has been any alteration in the 
voice. As the pressure increases, the adductor muscles are affected and the 
left vocal cord remains motionless in the cadaveric position half-way between 
full inspiration and full expiration. The voice is now hoarse, and it* not 
uncommonly happens that hoarseness is the first symptom for which the 
patient presents himself. (6) The sympathetic nerve. — Pressure upon the 
sympathetic nerve causes first of all irritation and later on a paralysis of 
the cervical sympathetic fibres. When the sympathetic is irritated, the pupil 
on the same side is dilated, and there may be sweating and flushing of tlie 
same aide of the face and ear. When the cervical sympathetic is paralysed, 
the pupil is smaller than on the opposite side, the eyeball may be sunken 
into the orbit, and there may be a slight degree of ptosis. Unequal pupils 
in aneurysm are, however, frequently found without any of the other 
symptoms of sympathetic irritation or paralysis, and in these cases Doctors 
Wall and Walker suggest that the difference in the pupils is due to the 
pressure of the aneurysm upon the arteries passing to the neck. They have 
shown that in a condition of low blood pressure the pupils are dilated, 
whilst in a condition of high blood pressure they are contracted, and that 
pressure upon one common carotid will cause dilatation of the pupil on the 
same side. They point out that under these conditions the dilated pupil 
is constantly on the same side as the smaller temporal pulse, and they 
consider that the dilated pupil and the small pulse are due to the same cause, 
namely, pressure upon the arteries supplying that side of the neck. Unequal 
pupils also occur as the result of syphilitic disease of the nervous system. 
We may get bilateral pin' point pupils, or the pupils may be unequal and 
irregular in outline. In both cases the reaction to light is lost, while the 
reaction to accommodation remains, (c) Pressure upon the intercostal 
nerves occasionally results from an aneurysm that presses backwards and 
erodes the vertebrae and posterior portions of the ribs. In these cases the 
pain is very severe along the affected nerves. In the distribution of the 
nerve itself the skin may be anaesthetic — the so-called anmsihesia dolorosa, 
(d) In some cases the aneurysm presses upon the brachial plexus, shooting 
pain occurring in the head and neck and down the right arm. 
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4. Pressure upon the branches springing from the aorta. — This is not un- 
common, and may result in the absence of one radial or temporal pulse, or in- 
equality between the two pulses. If the innominate artery is pressed upon, the 
right radial and temporal arteries may be small and imperceptible, while in an 
aneurysm of the transverse arch of the aorta, the left subclavian artery is 
compressed, in which case the left radial pulse may be affected. A sphygmo- 
graphic tracing is often of value in demonstrating the difference between the 
two pulses, and a forced expiration, by increasing the intrathoracic pressure, 
will often accentuate the difference between the two sides. When the pulses 
are markedly unequal, the blood-pressure is also diminished on the side of 
the feebler pulse ; a difference of pressure of over 30 mm. between the 
two sides is in favour of aneurysm provided it is not due to coarctation 
of the aorta. 

6, Pressure on the oesophagus. — This may result in slight difficulty in 
swallowing but the dysphagia is very rarely important. Occasionally the 
aneurysm may ulcerate into the oesophagus so that death takes place from a 
sudden rupture. 

Aneurysm of the Desciending Portion of the Arch. — In these cases 
the sac frequently projects backwards and erodes the vertebrae from the 
third to sixth thoracic, causing great pain and occasionally compression of 
the spinal cord, resulting in paraplegia. Dysphagia is more common, and 
sometimes a tumour appears in the region between the scapula and the spine, 
and may attain a very large size. 

Aneurysm of the Descending Thoracic Aorta may occur close to 
the diaphragm. Aneurysm of this form is frequently overlooked, pain in 
the back being the most prominent early symptom. 

Diagnosis. — Inspection. — This is most essential. Abnormal pulsation 
should be looked for in the thorax, and can often be seen when the patient 
is seen obliquely in a good light. Posterior pulsation is generally observed 
to the left of the spine. Enlarged veins over the chest, suffusion of the face, 
and alteration in the pupil may be noted. The apex-beat is often displaced 
from its normal position, especially when the sac is large, this being due to 
pressure of the aneurysm on the thorax ; the heart itself is seldom hyper- 
trophied, unless there is a leakage through the aortic valves. 

Palpation. — Palpation may reveal the area and degree of the abnormal 
pulsation. There may only be a diffuse impulse, but if the sac has perforated 
the chest wall, a forcible heaving and expansile impulse may be felt. Occa- 
sionally a diastolic shock is to be noted. This has been thought by some to be 
due to the forcible closure of the aortic valves producing an effect within 
the aneurysmal sac ; another explanation is that the contraction of the 
heart draws in the ribs during systole at the point where they are adherent 
to the aneurysm and the diastolic shock is produced by the elastic recoil 
of the ribs and costal cartilages. Occasionally a systolic thrill may be 
felt. 

Percussion. — A dull area may in some cases be made out in the second right 
interspace in cases of aneurysm of the ascending aorta. Much more rarely 
an aneurysm of the arch may press forwards and to the left, and produce dull- 
ness below the- left clavicle. Pressure upon a bronchus may at one period 
result in hyper-resonance from lung distension, and later, owing to absorp- 
tion of air in the lung, the percussion note may become dull. 
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Auscultation.- -There may be no murmur, even in a large aneurysm, but 
a systolic murmur is not uncommon. When both systolic and diastolic 
murmurs are hoard, aortic regurgitation is present in addition to the aneurysm. 
Accentuation of the aortic second sound is a most constant auscultatory 
sign of aneurysm, but it occurs with syphilitic aortitis before an aneurysm 
has developed. 

Reference has already been made to alteration in the radial and temporal 
pulses. Exceptionally, in a large aneurysm of the descending aorta there may 
be absence of pulsation in the abdominal aorta and peripheral arteries of 
the legs, the dilatation of the thoracic aorta being sufticient to convert the 
intermittent into a continuous stream. 

Examination by radioscopy is most important in every case where 
aneurysm is suspected and may give valuable information. The chest should 
be examined from the anterior, the x>osterior and the right oblique positions. 
The pulsation of the tumour and its relation to the aorta may actually be 
seen, but photographs should always be taken, both in the anterior-posterior 
and oblique positions, as much information is obtained from the density of 
the shadow cast by the aneurysm. If the latter is very dense, it can be 
reasonably inferred that deposition of the laminated clot has taken place 
within the sac. 

Complications and Sequelae. — The main complication causing d^.atb 
is rupture, which may take place either externally, into the pericardium, 
into the pleura, into the oesophagus, into the bronchus, or into the lung tissue 
itself. Pressure on the trachea, causing stridor and respiratory obstruction, 
is a very distressing complication. Bronchitis may occur during the course 
of the illness, and may be recovered from more than once. Broncho-pneu- 
monia and gangrene of the lung not infrequently occur when there is pressure 
upon a bronchus, and empyema may occasionally result. Tuberculosis of 
the lung may coexist with aneurysm, but death from haemoptysis, the result 
of perforation of a deep-seated aneurysm into the bronchus, has often been 
mistaken for the profuse haemorrhage of tuberculosis. Cardiac failure is 
responsible for a large number of deaths. This may be the result of inter- 
ference with the circulation through the coronary arteries, and in other cases 
it is due to the aortic regurgitation. Cerebral embohsm sometimes occurs 
in cases of aortic aneurysm, a portion of the clot within the artery becoming 
displaced and passed up to the brain. 

Course. — Most cases live from 2 to 6 years from the time when the first 
symptoms have appeared. Occasionally life may be prolonged for several 
years by treatment, provided the diagnosis is made early. Spontaneous 
cure may be obtained by deposition of laminated clots within the cavity of 
the aneurysm, but this is comparatively rare. 

Diagnosis. — Intrathor^ic aneurysm is sometimes difficult to diagnose 
from intrathoracic neoplasm. In both there may be an externally projecting 
tumour, but in aneurysm the pulsation may be seen to be expansile. The 
diastolic shock indicates an aneurysm. Systolic murmurs may occur in both 
conditions, but the ringing aortic second sound is of great importance, and is 
rarely heard in tumours. Tracheal tugging is in favour of aneurysm, while 
progressive wasting and enlargement of glands in the neck are in favour of 
neoplasm. Aneurysm, as a rule, occurs in apparently healthy men between 
45 and 60 years of age, whereas malignant growth in the chest is associated 
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with emaciation and pallor. In aneurysm there is a greater likelihood of the 
pupils and pulses being unequal, while in neoplasm oedema of the upper 
extremities and chest wall is not uncommon. In all cases an X-ray examina- 
tion should be made, and will nearly always clear up the diagnosis. Clinical 
evidence of infection by syphilis and a positive Wassermann reaction are 
obviously important. 

A violently pulsating thoracic aorta, either in associalion with aortic 
regurgitation or with violent throbbing of the heart, may lead to the un- 
founded suspicion of an aneurysm. 

In cases where an empyema is pointing on the left side in the region of the 
heart, the tumour may pulsate. The throbbing is usually diffuse and wide- 
spread, and there is a coexistence of a pleural effusion. Exploration with a 
fine needle will usually settle the diagnosis. It must, however, be remembered 
that occasionally an empyema may be the result of extension of septic trouble 
from a bronchus which has become compressed by an aneurysm. 

Prognosis. — In aneurysm this is always difficult. Complete cure is very 
unlikely, although pain and other unpleasant symptoms and physical signs 
may give way to treatment. The presence of aortic regurgitation is unfavour- 
able^ while an aneurysm progresses much more slowly in people of a placid 
dispo.sition and those who lead a quiet life. Even in cases where treatment 
has apparently been most successful and pain and dyspncea have been 
apparently relieved, sudden death from rupture may occur. 

Treatment. — The recognition that the main cause of aneurysm is the 
weakening of the wall by syphilitic mesaortitis has brought anti-syphilitic 
remedies into the forefront of modern treatment of aneurysm of the thoracic 
aorta. Mercurial inunctions and injections have been but little tried, but in 
many oases a good deal of benefit has been observed. The iodides have been 
given in aneurysm for many years — ^long before syphilis had been recognised 
as a cause of the condition. The most striking effect of iodide is the relief of 
pain, and this may be obtained by even small doses, such as 5 grains three 
times a day. In all cases, however, large doses, such as 20 grains three times 
a day, should be given a trial. Neoarsphenamine has been given intravenously 
in many cases with great success ; it should always be tried when the diagnosis 
is made early enough, but should never be used if congestive failure or paroxys- 
mal nocturnal dyspncea have developed. 

Efforts to produce clotting within the sac should be tried in early cases 
of aneurysm. Tiifnell’s method — that of a complete rest and restricted diet — 
is only of historic interest. The patient had to lie in a (piiet and secluded 
room for several months. Few patients put up with such a rigid diet and 
rest. Secondly, the administration of lime-salts, such as the chloride or 
lactate of calcium, should also be tried, in an endeavour to promote clotting 
within the sac. The gelatin treatment has been abandoned. 

Many patients with intrathoracic aneurysm do better if, after a preliminary 
rest with the treatment appropriate to their stage, they are allowed to follow 
their general vocations, provided their work be not too strenuous for body 
or mind. Nearly always it will be necessary for their activity to be curtailed. 
Patients should be cautioned to take things as easily as possible, to avoid 
alcohol, to eat with great moderation, and to avoid any sudden exertion. 
At least 10 hours should be spent in bed. A certain amount of tobacco may 
be smoked. 



1050 DISEASES OF THE CIRCULATORY SYSTEM 


Special symptoms may have to be treated. For severe pain, cyanosis 
and dyspnoea, venesection will often give marked relief. Amyl nitrite and 
iodide of potassium are of great service in relieving the anginal pain of 
aneurysm. Severe paroxysmal dyspnoea is nearly always due to direct 
pressure on the trachea ; both inspiratory and expiratory stridor are present. 
The inhalation of chloroform does not give relief, and tracheotomy is use- 
less. In some very rare cases there may be a bilateral abductor spasm of the 
vocal cords, due to irritation of the vagi, and relief may be obtained by 
chloroform. Intubation of the larynx is preferable to tracheotomy, which 
should never be performed to relieve the dyspnoea of aneurysm. 

Surgical Treatment. — This may be considered under four heads — (1) 
ligature of the vessels arising from the arch of the aorta ; (2) the passage 
of wire into the sac with or without galvanism ; (3) needling the sac ; and 
(4) ligature of the neck of the sac. There arc few cases where the outlook 
under medical treatment is so bad that the certain risks and uncertain benefits 
of surgical treatment can be advised with wisdom. 

Ligature of vessels has been of little service in the case of aneurysm of 
the aorta. In aneurysm of the innominate artery, combined simultaneous 
ligature of the right common carotid and subclavian arteries may be tried, 
but even this may be insufficient to prevent the flow of blood through the 
sac. Moore’s method of introducing silver or zinc wire into the sac through a 
cannula has been used, but the best results have been in cases of abdominal 
rather than intrathoracic aneurysm. Puncture of the aneurysm and scratching 
its wall with the point of a needle, as advocated by Sir William M‘Ewen, has 
sometimes been partially successful. Ligature of the neck of the sac may 
be undertaken when it appears to be small, but suitable cases are very 
rare. 

Aneurysm of the Innominate Artery. — This is not uncommon. It 
forms a pulsating tumour, which can sometimes be felt above the right 
clavicle, and nearly always produces marked diminution in the right radial 
and temporal arteries. In this form of aneurysm, paralysis of the right 
recurrent laryngeal nerve occurs not infrequently, the right vocal cord being 
paralysed instead of the left. 

Aneurysm of the Carotid and Subclavian Arteries is mainly of 
surgical interest. It has been thought to be most frequent in the common 
carotid, especially in women, but in many of these cases there is really a 
kinked carotid artery, due to hypertension and athero-sclerosis, that simulates 
an aneurysm. Subclavian aneurysm is nearly as frequent as carotid aneurysm. 
Syphilis is found in nearly all cases near the aorta but trauma becomes more 
important towards the periphery. 

II. ANEURYSM OF THE ABDOMINAL AORTA AND ITS BRANCHES 

Aneurysm may occur in any part of the abdominal aorta, but it is much 
less common than aneurysm of the thoracic aorta. A forcible dynamic 
pulsation of the vessel is often mistaken for aneurysm and no case should be 
diagnosed as aneurysm unless a tumour can be grasped between the fingers. 
Often in true aneurysm there is evidence of syphilis and the Wassermann re- 
action is positive. A systolic thrill can sometimes be felt, and a systolic 
murmur is, as a rule, audible. The complications in abdominal aneurysm are 
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many. Death may result from complete obliteration of the lumen by clots, or 
by erosion of the vertebr^e and compression of the spinal cord, resulting in 
paraplegia. Occasionally the superior mesenteric artery may become blocked 
by a clot and acute intestinal obstruction result. The commonest complication 
is rupture, which generally takes place into the retro-peritoneal tissues, with the 
formation of a large rapidly-growing tumour in the Hank. More rarely death 
takes place from rupture into the peritoneum or duodenum. 

Treatment. — The treatment of abdominal aneurysm is the same as that 
of thoracic aneurysm. In cases where medical treatment is unsuccessful 
after a fair trial, surgical measures should be undertaken and are more likely 
to be successful than in thoracic aneurysm. 

Aneurysm of the Splenic Artery is very rare. A tumour can be felt 
near the spleen and it may perforate into the colon. If the diagnosis 
can be made, removal of the aneurysm and of the spleen should be 
undertaken. 

Aneurysm op the Mesenteric Artery, which is also rare, generally 
results in plugging of the vessel or its branches, with the result that acute 
intestinal obstruction takes place and death occurs from this cause. 

Aneurysm of the Hepatic Artery is very rare. 

Aneurysm of the Renal Artery has occasionally been noted, and in 
some cases successfully removed. 

Aneurysm of the Brachial Artery used to be common, but is now 
rarely seen. 

Aneurysm of the Femoral Artery is much more common, and is 
most often traumatic. 

Aneurysm of the Popliteal Artery is one of the most common of 
the peripheral aneurysms. It has been suggested that this is due to the fact 
of the exposure to stress and strain to which the popliteal region is subjected 
during violent lifting efforts. 

In all cases of peripheral aneurysm not due to trauma, a syphilitic basis 
should be invesigated ; but the aneurysms of the muscular arteries of medium 
size are almost invariably due to medial degeneration, and a syphilitic 
aneurysm would be most unusual. The treatment is mainly surgical. Distal 
or peripheral ligature and excision have all been tried, and more recently 
Matas lias suggested treatment by Reconstructive Endoaneurysmorrhaphy. 
After rendering the limb exsanguine, he freely opens the arterial sac and by a 
process of suturing reconstructs a channel between the afferent and efferent 
artery of the sac. This is theoretically the best treatment, but in practice 
it is often found impossible. 

When the symptoms warrant surgical treatment, proximal ligature is 
probably the method most frequently used for a large artery and excision 
of the sac for a smaller one. Proximal ligature as close to the aneurysm as 
possible has been the classical operation since the time of John Hunter. 
It should be combined with distal ligature, as this does not increase the risk 
of gangrene and diminishes the risk of spreading infection or of an embolus 
becoming detached. 

Until the War of I9I4-I9I8 great care was taken to avoid injury to the 
vein, but it was found that proximal and distal ligature of the vein as well as of 
the artery reduced the risk of gangrene. This should therefore be the routine 
surgical treatment. 
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ill. BiSSKCTINO ANRURYSM 

This may originate in an atheromatous ulcer. Very often the dissection 
of the coat is small, especially when the blood-pressure is not high. When, 
however, there is a very high blood-pressure and much degeneration of the 
media, an extensive dissecting aneurysm may occur. The degeneration of 
the media may cause a small split in the intima and the dissection separates 
the intima from the media, so that in some cases there may be a double tube 
instead of a single aorta. Extensive dissection frequently causes sudden 
death, but in other cases the patient may live on, and the association of a 
rapidly beating heart and a feeble pulse in the lower limbs has been suggested 
as a clinical sign by which the condition may be recognised. The immediate 
picture is very similar to that of a coronary thrombosis. If the dissection 
spreads up the common carotids, symptoms from interference with the cere- 
bral circulation may follow and this soon after an attack, suggesting coronary 
thrombosis may reveal the diagnosis. Occasionally the patient makes a 
complete recovery and lives for years with the circulation through the new 
channel made by the dissection. 

In many cases of extensive dissecting aneurysm of the aorta, due to medial 
degeneration, vascular hypertrophy is well marked, and consequently the 
blood pressure was high during life. Less commonly dilatation, rupture and 
the dissecting aneurysm of the aorta are apparently due to congenital weak- 
ness, histological evidence of degeneration or inflammation being absent. 

IV. CIRSOID ANEURYSM 

Cirsoid aneurysm is a condition in which an artery is dilated and tortuous. 
Occasionally it is due to medial degeneration of muscular arteries, particularly 
the splenic and temporal, but this form is of little clinical importance. More 
often it is due to defective development of the walls of arteries and their 
branches, and this form has been called serpentine angioma. The arteries, 
their branches, the capillaries, and even the efferent veins dilate progressively, 
causing destruction of the intervening soft tissues and erosion of bone. The 
superficial temporal, posterior auricular, and occipital arteries are most 
commonly affected. It also occurs in the brain, pancreas, orbit, and limbs. 
It is most common between puberty and 30 years of age. Although the 
condition is generally congenital it may develop greatly after some local 
injury such as a blow. 

Pathology.— The arteries are dilated, thinned and very tortuous, and the 
disease tends to spread to^vards the capillaries and also along the arteries 
that feed the aneurysm. The skin over the aneurysm is often atrophied 
and may become ulcerated, leading to very dangerous heemorrhage. 

Symptoms. — There is an ill-detined pulsating tumour on the scalp, in 
which the tortuous vessels may be felt. In rare cases the tumour may be 
slow in its growth, but this is generally rapid and the skin over it ulcerates, 
leading to haemorrhage. 

Treatment. — This is very difficult. In limited cases the tumour may be 
excised. Generally, however, ligature of the peripheral arteries of the growth 
is more satisfactory. Electrolysis and injections of perchloride of iron into the 
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mass have been tried, with some success. Occasionally spontaneous cure 
follows some infection. 

V. AHTEIUO-VEI'JOUS ANKUKYSM 

Arterio-venous aneurysms, in which an artery and a vein communicate, 
are of two kinds : (1) aneurysmal varix, where the two vessels anastomose 
directly ; and (2) varicose aneurysm, where the sac separates the connecting 
vessels. 

(1) Aneurysmal Varix.— The aneurysm is usually traumatic in origin 
and used to be frequent at the elbow, as the result of venesection. The artery 
is wounded at the same time as the vein and they become connected, the result 
being that the vein becomes markedly dilated and tortuous. 

The varix forms a soft, compressible, ill-defined tumour, which pulsates. 
Pain in the tumour is not uncommon. A marked thrill can often be felt and 
a loud briut may be heard over the tumour. If the limb is raised the tumour 
shrinks, while it becomes large and congested if the limb is held downwards. 
The limb below the tumour is often oedematous. 

In some cases the aneurysm remains stationary, and all that is required 
is an elastic support. If, however, it tends to increase in size, the artery 
should be ligatured above and below its communication with the vein, and 
the vein should also be ligatured. 

An intrathoracic aneurysm may become adherent to a vein and perforate 
into it. The most common site is when an aneurysm of the ascending 
arch of the aorta perforates the superior vena cava, but even this is rare. The 
latter vessel becomes greatly distended and an arterio-venous aneurysm is 
formed. There is often a sudden onset when the lumen of the two vessels 
becomes connected ; there is congestion of the head and neck and upper 
limbs, great distension of the veins, and often oedema. On auscultation 
over the tumour, a continuous humming murmur is heard, with marked 
accentuation during systole. 

(2) Varicose Aneurysm. — This occurs when an artery and vein are simul- 
taneously wounded. A false aneurysmal sac is formed in the tissues and 
communicates both with the artery and vein. The symptoms are similar 
to those of an aneurysmal varix, but in addition there is a pulsating tumour, 
which can be distinguished from the dilated vein. This form of aneurysm 
should be excised by open operation combined with four-fold ligature of the 
artery and of the vein. It is not often seen in civil life but is fairly common 
in war-time, mainly as a result of gun-shot wounds. 

Arterio-venous Aneurysm of the Orbit or Pulsating Exoph- 
thalmos. — This is a form of aneurysm by anastomosis, due to a communica- 
tion having formed between the cavernous sinus and internal carotid artery 
as it passes through it. It is generally the result of a fracture of the base 
of the skull. It is usually unilateral, but may be bilateral, and the com- 
mmiication may take place immediately after the fracture, or evidence of 
the lesion may only appear days or weeks after the injury. 

The main symptom is protrusion of the eyeball, the globe being displaced 
outwards and doVnwards. It may be seen to be visibly pulsating, but if not, 
slight pressure upon the globe of the eye will bring out pulsation. A loud 
bruit, either continuous or increased during systole, may be heard anywhere 
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over the bead ; this roaring sound is generally very distressing to the patient. 
There is great dilatation of the veins around the eyelids, conjunctivas, and 
fundus. Headache is common 

The condition may last for years, and in a few cases spontaneous recovery 
has taken place. 

The treatment is either compression or ligature of the carotid artery. 
The great danger in ligaturing tbe carotid artery is the occurrence of 
cerebral softening and hemiplegia. To avoid this, it is better to ligature 
the artery temporarily and see if any cerebral symptoms tend to develop ; 
if they do, the ligature should be removed after 21 hours ; but if they do not, 
the ligature may be tightened and the artery completely occluded. 


DISEASES OF THE PULMONARY ARTERIES 

The pulmonary artery is much less frequently the seat of disease than 
is the aorta, but it is liable to be affected by pathological changes of a similar 
character to those that are found in the systemic arteries. 

i£tiology and Pathology. — Four main pathological changes are 
generally recognised, namely * 

1. HyrEiiTKOPny. — This condition is associated with an increase in the 
blood pressure in the lesser circulation and is found in cases of disease of the 
lungs, such as emphysema, pulmonary fibrosis, and bronchiectasis, and also 
in disease of the heart, such as mitral stenosis. The intima of the pulmonary 
arteries hypertrophies and is prone to degeneration, so that patches of fatty 
change (atheroma) appear in the hypertrophied tissue. This form of intimal 
degeneration is superimposed upon hypertrophy, which is the result of 
obstruction to the lesser circulation and is independent of inflammatory 
change. 

2. Inflammation. — There is no doubt that syphilitic inflammation may 
attack the pulmonary arteries as well as the aorta. The larger trunks may 
be affected by mesarteritis, and saccular aneurysms of the main branches 
have been described, but are rare. The smaller arteries and arterioles in 
the lungs may also be affected by syphilitic arteritis, with endarteritis 
obliterans. The endarteritis, either by itself or in combination with throm- 
bosis, may lead to complete occlusion of the lumen. Ayerza and his pupils 
have emphasised the importance of syphilis as an setiological factor in the 
production of cyanosis and congestive heart failure in the absence of the usual 
causes of these conditions, such as emphysema and fibrosis of the lungs, 
or mitral stenosis. Fatty or calcareous changes may occur as secondary changes 
in the walls of the inflamed arteries. 

Tuberculous inflammation of the branches of the pulmonary arteries is 
also common. Tuberculous endarteritis obliterans is frequent in phthisis. 
Tuberculosis of the lung or a bronchial gland may extend through the wall 
of a large artery to its intima, giving an intimal tubercle which when softened 
can lead to a general dissemination. The wall of a pulmonary artery exposed 
in a tuberculous cavity is frequently weakened by tuberculous or pyo- 
genic invasion from without, and an aneurysm results. The profuse hsomo- 
ptysis found in the latter stages of chronic pulmonary tuberculosis results 
from the rupture of one of these aneurysms. 
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3. Degeneration. — ^Degeneration of the intima secondary to intimal 
hypertrophy or to inflammation has been described above. Slight primary 
intimal degeneration, or atheroma, is not uncommon in elderly subjects, C. F. 
Coombs and others have described cases of a severe atheroma of the pulmonary 
artery in young subjects, in whom there was no evidence of syphilis or of 
pulmonary or cardiac lesions, and suggest that in these cases there is an 
inherited tendency to intimal degeneration. 

4. Congenital Malformations. — In the majority of cases a pulmonary 
stenosis is present, but in rare instances dilatation of the vessel has been 
found. These conditions are described under congenital heart disease 
{q.v. p. 968). 

Symptoms. — The symptoms of disease of the pulmonary artery are 
those of obstruction of the lesser circulation. 

Dyspnoea is often an early symptom, and may occur on exertion or in 
nocturnal paroxysms. In the later stages it becomes constant, with attacks 
of orthopnoea. Cyanosis is one of the most characteristic manifestations, but 
it varies in intensity and also in the stage of the disease at which it appears. 
Cyanosis is due to an imperfect oxygenation of the blood passing through 
the lungs at each cardiac cycle. It will, therefore, be most marked in those 
cases in which only a small proportion of the blood passes through the lungs 
at each beat, as in congenital pulmonary stenosis, or those in which the capillary 
area in the lungs has been so reduced by emphysema or the lung itself has 
been so damaged by fibrosis that the circulating blood is imperfectly oxygen- 
ated. In mitral stenosis the degree of cyanosis is remarkably variable and 
probably depends as to whether secondary changes in the lungs have 
developed. In Ayerza’s disease (syphilitic inflammation of the pulmonary 
arteries) the cyanosis may be extreme and the patients may have almost a 
black appearance (cardiacos negros). This may be due to the endarteritis 
obliterans of branches of the pulmonary artery, or to a coexisting syphilitic 
obliterating bronchitis, or a syphilitic pneumonia causing fibrosis of the lung. 

Hesmoptysis may occur before cyanosis has become established or in the 
later stages. It may be slight or profuse, and may be associated with attacks 
of pulmonary artery thrombosis. Cough, with mucopurulent expectoration, 
is common, and attacks of vertigo may occur. Somnolence is not infre- 
quently found when marked cyanosis is present. The fingers are not clubbed, 
except in cases resulting from bronchiectasis or fibroid lung. 

The pulse is usually regular and the heart is much enlarged, especially 
the right ventricle. If mitral stenosis is present diastolic murmurs may be 
heard at the apex. There are no constant physical signs in the lungs, but if 
emphysema, fibrosis, or bronchiectasis has been the determining factor, the 
physical signs characteristic of these conditions wiU be found, Qildema is 
often present and may be extreme and the liver enlarged. The spleen is not 
palpable. The blood shows an increase in the number of red cells, up to 
8,000,000, the number varying with the degree of cyanosis. 

The radioscopic findings are characteristic. The right ventricle is 
enlarged, the pulmonary artery often dilated, and the branches of the 
pulmonary artery show more clearly than usual and can be followed into 
the lung and iii some cases can be seen to pulsate. The electrocardiogram 
shows a marked right ventricular preponderance and alterations in the P 
wave, suggesting right auricular hypertrophy. 
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Diagnosis. — Cases of pulmonary artery afEections secondary to pulmonary 
or cardiac disease can be distinguished by the presence of the symptoms and 
signs of the underlying lesion. There is no sure method of diagnosis between 
syphilitic and non-syphilitic cases. In syphilitic pulmonary arteritis the 
patients are usually between 30 and 60 years of age and may give a history 
of syphilitic infection. The Wassermann reaction in the blood is positive. 

Course. — There may be a history of pulmonary symptoms, such as cough 
and dyspnoea, for many years. Later the intense cyanosis may develop, 
and this may last for 4 or 6 years. Some of these patients die in their sleep, 
but in others myocardial failure, with advanced anasarca, is the cause of 
death. Others die of complications, such as broncho-pneumonia. 

Prognosis and Treatment. — The outlook depends on the causative 
factor. In early cases in which syphilis has been established as the cause 
of the inflammation of the pulmonary artery, anti-syphilitic treatment will 
retard the progress of the disease. In paroxysms of cyanosis, venesection 
gives marked relief. The usual treatment for congestive heart failure must 
be adopted, when this has supervened. 


PHLEBITIS 

Phlebitis or inflammation of the veins may be sharply divided into two 
great classes — (1) ri on-suppurative or plastic, and (2) suppurative. The 
terms endo- and pcri-phlebitis have been used to indicate inflammation of 
the internal and external coats. Peri-phlebitis results from invasion of 
the veins by inflammatory processes outside it, or from injury. It may 
extend inwards towards the lumen of the vein, and result in endophlcbitis 
and generally clotting of the blood within the vein. Endophlcbitis is usually 
the result of poisons or microbes circulating within the vein. Inflammatory 
changes of a plastic type occur in the endothelium, and in consequence a 
clot or thrombus is set up within the vein. The clot may adhere to the 
vessel wall and completely obliterate it. Organisation of the clot by fibrous 
tissue may occur, the vein being transformed into a hard fibrous cord, In 
other cases the clot may become softened and broken down, and the circula- 
tion may be resumed through the vein. In certain cases changes in the 
composition of the blood may lead to clotting in a vein, and the presence 
of this clot itself may give rise to a plastic phlebitis ; this is sometimes called 
thrombo-pJileldtis. In other cases the vein and contained clot may become 
invaded by pyogenic organisms, and leucocytes will enter the clot and cause 
it to break down into a purulent fluid. 


Plastic Phlebitis 

etiology. — (1) Traumatic phlebitis ; (2) the formation of a non-infective 
clot — throm bo-phlebitis ; (3) gouty phlebitis may accompany an attack of 
gouty arthritis or may occur independently ; (4) typhoid fever not infre- 
quently causes phlebitis and thrombosis ; (5) in pneumonia and influenza 
phlebitis is not an uncommon complication ; (6) post-operative phlebitis is 
not at all uncommon in cases of operation on the lower abdomen and the 
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bladder ; and (7) puerperal phlebitis or phlegmaBia alba dolens frequently 
follows parturition. 

Phlebitis may attack any vein, but is most common in the lower limb, 
particularly in the saphena vein. 

Symptoms. — Phlebitis is accompanied by pain and tenderness in the 
course of the affected vein, which can be felt as a hard cord. The skin may 
become reddened over the superficial veins, and the limb is often oedematouB 
when thrombosis has taken place. There is usually more or loss febrile 
disturbance. In gouty phlebitis, the pain is often severe, the areas of in- 
flammation are often multiple ; there is a great tendency for more than one 
vein to be attacked at once, and, in opposition to most forms of phlebitis, 
the disease may be symmetrical. 

Complications and Sequelae. — ^The complications and sequclse of plastic 
phlebitis are those of the thrombosis that accompanies it, and will be de- 
scribed under thrombosis. 

Prognosis. — This is generally good apart from the risk of embolism or 
of the thrombosis spreading towards the large veins, such as superior or inferior 
vena cava. Treatment must be carefully carried out to minimize the risk of 
this. 

Treatment. — Patients with phlebitis should be put to bed, and the limbs 
elevated and wrapped in cotton wool. All sudden movement, friction, or 
handling should be avoided. The bowels should be freely opened, as chronic 
constipation and stasis in the colon may impede the circulation in the iliac 
veins. In gouty phlebitis, the diet should be restricted to fish and light 
farinaceous foods, but when patients arc marasmic and anamiic, the diet 
should be as liberal as their digestive powers will permit. In all cases of 
phlebitis foods containing much lime-salts, such as milk, should be limited. 
Potassium or sodium citrate with carbonate of ammonia and liquor ammonii 
acetatis are of service. Glycerin of belladonna smeared over the inflamed 
vein appears to ease the pain. 

Sui" CURATIVE Phlebitis 

^Etiology. — Suppurative phlebitis is the result of infection of the walls 
of the veins with pyogenic organisms. The micrococci may be in the 
circulatirlg blood, as in some cases of puerperal phlebitis, or they may 
roach the veins from a focus of suppuration around it, as in facial car- 
buncle, middle-ear disease, or inflammation of the portal veins — suppurative 
pylephlebitis. 

Pathology. — The coats of the vein are infiltrated with leucocytes, the 
clot which has formed within the vessel breaks down into yellow pus, and 
abscesses are not infrequently found along the course of the vein. Not un- 
commonly the septic indammation spreads along a vein, splitting up the coats. 

Symptoms. — There is a throbbing, smarting pain in the region of the 
affected vein, and the part drained by it is oedematous. Not infrequently 
the septic process spreads along a vessel. There is often fever, a rapid pulse, 
a dry tongue, and delirium, and in many cases a succession of rigors indicates 
the development, of pyremia. 

Complications and Sequelae. — These depend upon the situation of the 
vein and the occurrence of emboli, owing to breaking away of the softened 

34 
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clot, (See Thrombosis.) When the vein is superficial the diagnosis is easy, 
but when a deeply-seated small vein is affected the only symptoms may be 
those of the pyaemia to which it gives rise. 

Treatment. — The prevention of this disease by asepsis is one of the 
great advances in modern surgery. As soon as the disease is recognised, a 
ligature should be placed upon the vein between the affected area and the 
heart, the inflamed vein should be thoroughly laid open, the septic clot 
removed and the cavity thoroughly cleansed. In some cases where numerous 
abscesses are formed, amputation is the only means of arresting the general 
infection. 

Thrombosis of the portal vein is commonly the result of septic conditions 
withiil the abdomen, most often suppuration in the region of the appendix. 
The condition is not always acute. Peptic ulcers may lead to portal throm- 
bosis, and tubercular glands along the course of the portal vein have been 
found to cause clotting within the lumen of the vessel. Dysenteric ulcers 
resulting from bacillary dysentery may also give rise to septic portal throm- 
bosis, but typhoid ulceration very rarely does so. 

The effect of portal thrombosis is to produce a portal pysemia, portions 
of the clot passing into the liver and causing abscesses within the radicles 
of that organ. Occasionally the portal vein itself becomes converted into a 
sac containing pus, and the liver is then riddled with abscesses alon^ the 
course of the portal branches. This condition is known as portal pylephlebitis. 

Symptoms. — The symptoms of septic portal thrombosis are the occur- 
rence of fever and of rigors. The liver becomes enlarged and tender, and 
jaundice of a slight degree is quite common. 

As the condition is such a generalised one, recovery very seldom takes 
place, even if treatment is adopted. 

Treatment. — This consists in removing the cause and incising any liver 
abscesses. 

Maurice Campbell. 


THROMBOSIS AND EMBOLISM 

Thrombosis is the name applied to the coagulation of blood within living 
vessels, whether in the heart, the veins or the arteries. 

Embolism is the process whereby a portion of clot or other substance, 
such as parasites, fat globules, masses of bacteria or particles of tumour, 
is carried from one part of the circulation to another, and is impacted when it 
arrives at a vessel too narrow for its further progress. An infarct is the 
degenerated or necrosed condition of the tissues due to interference wdth the 
circulation of blood within it, and can be caused by embolism, thrombosis, 
endarteritis, endophlebitis or strangulation of veins. An infarct is gener- 
ally wedge-shaped in outline, with the base towards the periphery of the 
organ affected. As seen post mortem, it is either yellowish- white in colour 
(the white infarct), or blood-red in colour (the haemorrhagic infarct). 

In the case of the white infarct the tissue deprived of its blood supply 
becomes permeated with lymph from the surrounding living tissue, and coagu- 
lative changes take place in it. In the case of the kidney or spleen, the 
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coagulable material is sufficient to render the infarct hard. In the case of 
the brain, less coagulable lymph is poured out, and the area of the brain 
afEected becomes softened. In the early stages there is often a zone of 
congested vessels around a white infarct ; this is a reaction on the part of 
the surrounding living tissues to the presence of the dead material. Later 
the infarct becomes invaded by fibrous tissue and a scar results. 

In haemorrhagic infarct, coagulation and necrosis also take place, but to 
this is added haemorrhage, by diapedesis of the red blood cells from vessels 
of the collateral circulation. A haemorrhagic infarct is commonly seen in the 
lung, ; a cone-shaped area of lung tissue becomes hard and dark-red in colour. 
Should the embolus, instead of being aseptic, contain living micro-organisms, 
a septic process is set up within the infarct and an abscess results. Such 
purulent abscesses are commonly seen in the lungs, as the result of septic 
phlebitis, and occasionally in the systemic system, as the result of septic 
endocarditis. 


THROMBOSIS 

iEtiology. — The causes of thrombosis are — (1) altered conditions of the 
blood or increase in its coagulability ; (2) slowing of the current of the blood 
within the vessels ; and (3) a lesion of the lining membranes of the vessel 
or cavity of the heart. Thus, thrombosis may occur in cases of anaemia or 
after infections or operations, where the blood is more coagulable than 
normal ; in the appendages of the dilated auricles of the heart where the 
movement of blood is feeble or in peripheral vessels or in the lungs when the 
circulation as a whole is feeble, e.g. with a failing heart ; and it may result 
from inflammation of the lining of the vessel or degenerative changes in its 
endothelium, especially when there is atheroma associated with much narrow- 
ing of the channel obstructing the circulation. 

(1) Intra-Cardiao Thrombosis. — This is one of the commonest forms 
of thrombosis and is very important. It occurs in the left auricle, when it 
has become extremely dilated as the result of mitral stenosis. The ante- 
mortem clot generally begins to form in the dilated appendix of the left 
auricle, but may extend by the deposition of excessive layers of fibrin to 
invade the auricle itself so that a large ball thrombosis be formed within 
the cavity. Portions of the ante-mortem clot may break away from the 
thrombus, and may be carried into the left ventricle and into the general 
circulation, and embolism may occur in the brain, spleen, kidneys, intes- 
tines and the main arteries of the limbs. This danger is mainly to be feared 
in the first few weeks after the deposition of the thrombus, but may of 
course recur as fresh thrombi form. 

Ante-mortem clot is occasionally deposited among the meshes and cavities 
of the dilated left ventricle. In cases of cardiac fibrosis and myelomalacia 
cordis, the result of disease of the coronary arteries, and especially after 
coronary thrombosis and cardiac infarction, the lining of the heart may become 
affected and fibrinous deposits occur within either ventricle. Lastly, in 
septic endocarditis, large vegetations, consisting of clot and masses of micro- 
organisms, may occur. Inflammation of the ventricle and of the auricle may 
also be present, and ante-mortem clot may be deposited on these roughened 
surfaces. Portions of this clot may leave the ventricle and pass into the 
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general arterial circulation, where the effect produced will depend upon 
whether the emboli are aseptic or contain micro-organisms. 

Thrombosis in the right auricle occurs in many conditions where there is 
gradual cardiac failure and dilatation of the right aide of the heart. Portions 
of ante-mortem clot form in the right auricular appendix, and parts may break 
away and pass into the lungs and an embolism of the pulmonary artery result. 
If the embolus is sufficiently large to cause blocking of the artery or of one 
of its main branches, sudden death ensues, but if only one of the smaller 
branches is affected, a pulmonary infarct results. Much more rarely ulcera- 
tive endocarditis occurs on the right side of the heart, and portions of the 
valves or affected riot reach the lungs in the same way. 

(2) Arterial Thrombosis. — ^Arterial thrombosis is rarer than venous 
thrombosis. It is sometimes due to arterial embolism, but is also the result 
of trauma or disease of the arterial walla, such as atheroma or endarteritis. 

Thrombosis of the coronary arteries is a very important condition, since 
it is a frequent cause of sudden death and of serious cardiac disability. It has 
already been described (pp. 991-994:). The usual artery affected is the 
anterior interventricular branch of the coronary artery. Atheromatous 
plaques are constantly found within the thrombosed vessel, and sometimes 
atheroma has occluded the orifice of the artery. In cases where the circujation 
has been slowed and greatly diminished before tlie final clotting, changes in 
the wall of the left ventricle arc very common. Syphilitic rnesaortitis some- 
times occludes the orifices of the coronary arteries but this is much less 
common. 

Thrombosis is very frequent in the small cerebral arteries, especially 
when they have become narrowed as the result of disease. In early middle- 
age this narrowing is usually the result of syphilitic endarteritis, but most 
patients are older and then the arterial lumen is diminished by athero- 
matous changes in the wall of the vessel. 

Thrombosis of the main artery of a limb usually results in gangrene ; 
the limb becomes first white and pallid, later mottled in appearance, and 
finally black. If the patient survives the immediate shock and the disease 
to which the thrombus owes its origin, a line of demarcation will form between 
the vital and devitalised tissues, and the limb should be amputated well 
above this level. 

Thrombosis of the retinal artery is more common than embolism. There 
is a sudden painless loss of sight in one eye, and generally the blindness is 
permanent and complete. Within a short time there is opacity of the central 
parts of the retina, and the macula shows up by contrast as a bright cherry- 
red spot. 

(3) Venous Tjiromuqsis. — Thrombosis of the lateral sinus occurs in 
disease of the middle ear. The mastoid colls become infected with pyogenic 
organisms and the disease spreads to the petro.sal or sigmoid sinus. The clot 
in the vein becomes softened by pyogenic organisms, and particles break 
away and are conveyed to the lungs, in which pyogenic abscesses are formed, 

The symptoms of septic thrombosis of the lateral sinus — and its con- 
tinuation of the jugular vein — are infiltration of the tissues of the neck, mth 
a cord-like induration of the vein itself, wiih some restriction of the move- 
ments of the Ijcad. There is a history of a chronic and often offensive 
discharge from the car of the same side. A high leuiperaturo and rigors, 
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due to lloodiug of the circulation by poison, occur when a portion of the 
septic clot is dislodged. In these circumstances the jugular vein should at 
once be Ugatured below the clot, in order to prevent further portions of the 
clot gaining access to the blood stream. A radical mastoid operation should 
also be performed, the sinus opened and its septic contents removed. 

Thrombosis of the longitudinal sinus of the brain occurs as the result of 
injuries and infected wounds of the skull. It is a common war injury, the 
vertex of the head having been injured by a bullet as the soldier passes along 
the trench. Thrombosis of the cranial sinuses also occurs in marasmic 
patients, but it is usually agonal. 

In many of these cases, owing to the vertical position of the leg areas 
in the brain, a paraplegia is produced, while the arms are not affected. The 
condition should be treated by trephining and draining the cranial cavity. 
Occasionally the longitudinal sinus nccomes thrombo.'jcd in septic conditions 
m children and also in chlorotic aneemia in adults. 

Thrombosis of the cavernous sinus is not infrequently the result of the 
extension of a chronic suppurative process of the sphenoidal cells at the back 
of the nose. The cavernous sinus is also affected by septic processes on the 
face ; a small boil on the nose or a mosquito sting on the face may produce 
a septic thrombosis of the angular vein ; this vein communicates with the 
ophthalmic vein, and the septic clot may extend along the latter into the 
cavernous sinus. As the venous plexuses of the pterygoid and zygomatic 
fossae communicate through the foramina in the middle fossa and by the 
inferior ophthalmic vein, purulent inflammation of the jaw and of the teeth 
soclcets is sometimes a cause of cavernous thrombosis. The result is that a 
marked degree of exophthalmos and swelling of the lids, and mdema of the 
optic disc and extensive retinal haemorrhages occur. Not infrequently the 
septic condition of one cavernous sinus spreads to that on the other side 
through the circular sinus, and the exophthalmos may be double. Death 
from pyieinia or meningitis results. Owing to the position of the sinus, 
operation is impossible. 

Thrombosis of the central retinal vein is common in elderly patients with 
athero-sclerosis and high blood pressure. The loss of sight is not so sudden 
or complete as in blockage of the artery. There is often albuminuria. Glau- 
coma often develops, hut if the thrombosis is in a tributary vein the degree 
of recovery may sometimes be fairly good. 

Femoral thrombosis is perhaps the commonest form of thrombosis. It 
frequently occurs after parturition and in anaemic and marasmic states. 
It IS met with after infectious fevers, especially after typhoid fever, more 
rarely after influenza and pneumonia. It also follows operations, especially 
if a septic condition has been dealt with, or results from the operation. 
The thrombosis generally occurs in the femoral vein, and there is often 
some rise of temperature and a slight rise in pulse rate. It is most common 
on the left, because of the pressure of the right common iliac artery on the 
left common iliac vein. The limb affected becomes cedematous and a hard 
cord is found in the course of the vein. 

In other cases thrombosis of the veins may also occur in marasmic condi- 
tions secondary to carcinoma, tuberculosis and tertiary syphilis. 

Complications and Sequelae. — Collateral circulation is usually satis- 
factorily accomplished in femoral thrombosis. In cases where the arteries 
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as well as the vcius are involved j^angrcne may occur. Occasionally the 
thrombosis may siJiead up into the iliac vein and into the inferior vena cava, 
in which case both legs may become swollen and oedema tons. Even in cases 
where the inferior vena cava has become thrombosed, recovery may take 
place, collateral circulation being established by means of veins passing up 
from the legs into the axilloa. If, however, the clot reaches the entrance 
to the renal veins, death nearly always results from renal thrombosis. 
Embolism is not at all uncommon in femoral thrombosis, the clot passing 
into the right auricle, and then into the right ventricle and pulmonary 
artery. 

Trjsatment. — Complete rest for at least 3 weeks, as a precaution against 
embolism, should be insisted upon. Limitation of foods containing quantities 
of lime salts, such as milk, and the administration of citrates and salts of 
ammonia will materially help in the treatment of the case. The leg should 
be elevated and wrapped in cotton wool and kept warm. 


EMBOLISM 

Embolism may occur in three main situations, namely — (1) io, the 
systemic circulation ; (2) in the pulmonary circulation ; and (3) in the 
portal circulation. 

Emboli in the systemic circulation are derived from ante-mortem clots 
in the left auricle and left ventricle. These clots are formed in cases of 
mitral stenosis and more rarely in mitral regurgitation, and also when the 
left ventricle is greatly dilated and hypertrophied. In these cases the 
emboli are aseptic. Systemic emboli also occur in septic endocarditis, 
when portions of the valve break away or masses of fibrin and micro-organisms 
pass into the general circulation. These emboli are septic, and when they 
reach their destination usually form abscesses, 

Emboli in the pulmonary circulation may have their origin in clots formed 
within the right auricle and right ventricle, or more rarely from septic endo- 
carditis of the tricuspid and pulmonary valves ; they may also come from 
any part of the systemic venous system. A very important form of pul- 
monary embolism is met with after abdominal operations and after childbirth. 
About the tenth day after an apparently successful abdominaljoperation or an 
uneventful parturition, a pulmonary embolism may occur with appalling 
suddenness. Death may take place at once, or haemoptysis and pleurisy 
supervene. The clot forms in the common iliac vein, at the junction of the 
internal and external iliacs. Not only may a clot pass along the veins, but 
we also get droplets of fat- in fat embolism, air bubbles in air embolism, and 
masses of parasites in parasitic embolism. 

Two recent studies, one of autopsy cases of haemorrhagic infarct of the 
lung and one of post-operative cases of thrombosis and embolism, support 
the view that embolism is much the most common cause of pulmonary 
infarction (87 per cent.) and that this generally comes from a venous throm- 
bosis. In 14 per cent, of the autopsy cases a massive pulmonary embolism 
was the main diagnosis and most of these were after operations or fractures. 
In 47 per cent, heart disease with the accompanying stagnation of the blood 
stream appeared to be a predisposing factor. A potential source for the 
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embolus was found in 75 per cent., most often in the pelvic or leg veins. 
Massive embolism was more likely to occur on the tenth day but was not infre- 
quent at any time in the first fifteen days ; it was independent of sepsis and 
depended on the stagnation of the blood stream, either from the state of the 
heart or more often from the mechanical conditions of rest. Smaller infarcts 
were more closely associated with sepsis (which suggests that the embolism is 
more often due to the breaking off of a small part of the thrombus) and more 
erratic in the time of their appearance. 

In embolism in tlie portal circulation j)ortions of clot in the radicles of 
the portal vein are finally arrested in the liver. 

Symptoms. — 1 . Embolism of the Cerebral Arteries — The onset 
is sudden, and the left side of the brain is rather moic often affected than 
the right. Hemiplegia or aphasia is produced ; consciousness is lost only 
for a few minutes during the attacks. 

2. Embolism of the Splenic Artery.— The onset is sudden, with pain in 
the left side and sudden enlargement of the spleen, which is very tender. 
During the next few days, the spleen diminishes in size, but it often remains 
permanently enlarged. 

3. Embolism of the Renal Arteries. — Sudden pain in the back is 
produced, and blood and a little albumin are present in the urine. The 
lifpmaluria may last for a day or two, or longer if a larger branch was 
involved. 

4. Embolism of the Superior Mesenteric Artery. — The patient is 
seized with sudden, violent abdominal pain and distension. The collateral 
circulation, in spite of the numerous vascular arteries that supply the intestine, 
fails, and gangrene of the small intestine results. There is a complete 
intestinal obstruction, and blood finds its way into the stools and into the 
peritoneal cavity. Operation should be undertaken at once, but owing to 
the large amount of bowel affected recovery is very rare. 

5. Embolism of the Central Artery of the Retina. — This is not an 
uncommon event in cases of mitral stenosis and in septic endocarditis of ths 
aortic and mitral valves. The patient is seized with pain in the eye and becomes 
suddenly blind on one side. Tlie optic disk becomes pale and the retinal 
vessels small. Occasionally only a single branch of the vessel is affected. 
The same picture is found more often as a result of arterial thrombosis in 
elderly patients with athero-sclcrosis or high blood pressure. 

6. Embolism of a Large Artery in a Limb. — This sometimes occurs. 
There is acute pain in the limb, followed by numbness and loss of power. The 
pulse is imperceptible below the seat of the embolism, and gangrene results. 

7. Air Embolism. — Air may enter the veins during operation on a large 
vein, or during intravenous injection of saline or other solutions, or after 
distension of the bladder and the urethra with air. Air embolism is un- 
doubtedly capable of causing death, but a small quantity may enter a vein 
without any effect whatever, or, if some disturbance should arise, without 
fatal termination. The exact way in which air embolism causes death is 
doubtful ; it may be due to arrest of the pulmonary circulation or to cerebral 
ansBmia. 

The diagnosis is not difficult ; the respiratory embarrassment, con- 
vulsions, the feeble pulse and the characteristic sound upon air entry into 
the veins are usually sufficient. 
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Treatment consistB in immediately occluding the vein into which the air 
has entered. Stimulants should be administered hypodermically and nitrite 
of amyl inhaled. Venesection may be used to relieve the embarrassment 
of the heart. 

8. Fat Embolism — Fat may roach the blood vessels in cases of fracture 
of bones and in cases of hsemorrhage into or rupture of the liver. The 
fracture is usually situated in the long bones, generally in the tibia or femur, 
and occasionally in the ribs. Fat embolism may occur within a few hours 
of fracture of the bones. 

The fat droplets first lodge in the capillaries of the lungs. Occasion- 
ally they are forced on through the lungs into the general circulation, and 
the glomeruli of the kidney may be plugged with fat cells, and they may also 
lodge in the brain or spinal cord. 

The patient becomes cyanosed, and crepitations from oedema of the 
lungs may be heard at the bases. The ternT>crature remains normal. 
Cerebral complications, such as delirium, coma ancl rarely localised paralysis, 
may be found. The urine should always be examined, as oil drops have been 
detected by staining with osmic acid, and also the retinse, as in one case the 
fat drops were recognised in the retinal vessels before death. 

When fat embolism occurs within a few hours of fracture of the bones, 
it has to be diagnosed from the general shook of the accident. It is doifbtful 
whether fat embolism in the lungs can alone cause death ; more probably this 
is due to the disturbance of the kidneys or lesions of the brain. 

The indication for treatment is to sustain the heart. Nitrite of amyl is 
often useful, and inhalations of oxygen should be given to lessen cyanosis. 

9. Paeadoxical Embolism. — In certain cases of venous thrombosis, 
emboli occur not only in the lungs but also in the systemic arteries. It has been 
shown that in these cases the embolus has passed from the right auricle to 
the left auricle through a patent foramen ovale. These crossed or paradoxical 
emboli are often preceded by pulmonary embolism, which causes a rise in 
pressure in the right auricle and a fall in the left auricle, so that the embolus 
can pass from the right to the left side of the heart. 

Maurice Campbell. 


ARTERIAL BLOOD PRESSURE 

HYPERTENSION 

In hypertension the systolic and diastolic blood pressure readings 
are persistently — ^not necessarily permanently — above certain levels, from 
whatever cause. Authorities differ somewhat as regards these levels, for 
the limits of normal variation are fairly wide, and, moreover, it is now 
practically universally believed that the blood pressure does not normally 
increase with advancing age as much as was previously thought to be 
the case ; but it is generally agreed that persistent readings above 
150 and 90, or at any rate 160 and 90, in adult males, and 170 and 100 
in l^e elderly are pathological. 

It is important to note that a transient increase' in the blood pressure 
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readmgs, especially of the systolic, may occur with nervous excitement, 
such as is not infrequently incidental to a medical examination. 

The late Sir Clifford Allbutt introduced the term hyperfiesia to denote 
a clinical condition in which there is a persistently raised blood pressure 
independent of renal disease. Some writers use the term essential or primary 
hypertension, or hypertensive cardiovascular disease (Janeway). The in- 
creased blood pressure is the essential or primary condition. Any changes 
which may be in the walls of the blood vessels, the heart, the kidneys or other 
organs are either a secondary result of the hypertension, or co-cxistent 
with it, and in the latter case may or may not be due to the same cause as 
is the hypertension. 

.Etiology and Pathology. — The aetiology and pathology of hyperpiesia 
is obscure, and constitutes one of the most important and difficult questions 
in clinical medicine. 

An inherited constitution is an important factor, as revealed by the high 
familial incidence in certain cases. The malady is more common in late 
middle life ; in those who tend to worry, to be over-anxious, to take things 
too seriously, or are of an excitable disposition ; in those whose manner of 
life involves continued mental or emotional stress or strain ; and in the obese. 
It may be the result of poisons circulating in the blood, which act as pressor 
substances, such as occurs in endocrine disturbances, for example, at the 
female menopause, in tumours of the adrenal cortex or medulla, with Cushing’s 
Basophilism Syndrome (pituitary basophilism), and in acromegaly ; in focal 
sepsis ; and in chronic alcoholic excess and excessive smoking. The general 
consensus of opinion is that a high protein diet intake in itself is not a cause, > 
but in my view it is. 

With regard to the pathogenesis of hyperpiesia, it is generally agreed 
that the immediate cause of the condition is an increased resistance to the 
passage of blood through the smaller arteries, especially the arterioles, at 
first due to hypertonus on their part. If the latter docs not cease, either 
spontaneously or because of therapeutic measures, then, sooner or later, 
cardiac hypertrophy, especially of the left ventricle, and diffuse hyperplastic 
sclerosis supervene (see page 1035). The latter gives rise to actual narrowing 
of the lumen of the blood vessels, which may even be great, and a resultant 
further increase in the resistance to the passage of blood. 

The cause of the initiation of the hypertonus of the arteries cannot yet 
be explained. 

It is to be noted that some now consider that hyperpiesia is primarily 
of renal origin. Among the reasons adduced for this view are that 
some cases, in the course of time, develop into what is termed malig- 
nant ” hypertension. It may here be observed that this only occurs in a 
small proportion of cases. The matter will be dealt with further later on. 
Again, experimentally produced renal ischaemia in dogs, the resifft of the 
gradual narrowing of the renal arteries by means of clamps, vdll give a 
condition similar to hyperpiesia in man. With regard to this, it may be 
pointed out that pressor substances circulating in the blood from any source, 
including the kidneys, will have a like effect. 

By far the general consensus of opinion—which I myself share— is that 
it is not possible to explain hyperpiesia as being due to structural chants 
in the kidneys, in which connection the following observations may bo 
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made. (1) In hyperpiesia the blood pressure becomes normal under ether 
anaesthesia, and is diminished during sleep. (2) Hyperpiesia and diffuse 
hyperplastic sclerosis may occur independently of any renal lesion. (3) While 
in hyperpiesia and diffuse hyperplastic sclerosis the kidneys generally 
become involved secondarily, it may be in marked degree, with consequent 
increased obstruction to the circulation and an increase in the hypertension, 
in a large proportion of cases there is generally little or no impairment of 
renal function, which is one of the most characteristic features of hyper- 
piesia, and less than 10 per cent, die from renal failure. (4) There is fre- 
quently an absence of hypertension in polycystic and tuberculous disease 
of the kidney, occasionally in acute nephritis, and rarely in chronic nephritis. 
(5) In chronic nephritis changes may take place in the renal vessels of an 
almost exactly similar nature to those in diffuse hyperplastic sclerosis, 
leading to hypertension and similar cardiovascular accidents. But there 
the vascular changes are secondary to the nephritis. 

Hypertension is not by any means only the result of kidney disease. 
There are many other causes. Indeed, it may even be asked whether in 
some cases of hypertension and diffuse hyperplastic sclerosis, and chronic 
nephritis, the former may have been the cause of the latter ? Or, again, 
may both be the result of a common cause ? « 

While the great majority of cases of hypertension are of the nature of 
hyperpiesia, the condition may also be due to diffuse hyperplastic sclerosis 
(see page 1035), chronic and acute nephritis, polycystic disease of the kidney, 
increased intracranial pressure, e.g, intracranial haomorrhage, and polycyth- 
asmia vera. With regard to the first, however, the condition is rather the 
result than the cause. 

Symptoms. — In hyperpiesia the patient is often well nourished and 
may be plethoric. There may be a complete absence of subjective symptoms 
for some years, and the condition may bo discovered accidentally, e.g. during 
an examination for the purpose of life assurance. 

Usually the onset of symptoms is insidious. The most common early 
symptoms are a feeling of fullness and it may be of throbbing in the head, 
transient giddiness, tinnitus aurium, flushing, insomnia, palpitation, languor 
and early fatigue, the latter especially on mental effort, headache, of a dull 
aching or it may be of a throbbing character, particularly in the occipital 
region and especially in the morning, impairment of memory mental irrita- 
bility and diminished emotional control. The blood pressure readings are 
above those mentioned in the first paragraph. 

The condition may subside, either spontaneously or the result of thera- 
peutic measures. If not, the blood pressure readings usually increase, and 
the systolic may reach 24Q mm. or even more. Consciousness of the action 
of the heart may become more prominent. Sooner or later, there is evidence 
of hj^ertrophy of the heart, especially of the left ventricle, and of diffuse 
hyperplastic sclerosis (see page 994). The walls of the radial, the brachial 
and temporal arteries may be felt to be uniformly thickened — ^the so-called 
“ whip-cord ” artery. The degree of hardening of the arteries is found on 
palpation to vary at different times. The artery feels hardest when the 
vessel is most contracted and consequently smallest. The character of the 
pulse is that of high-tension. The retinal arteries are often thickened, and 
on ophthalmoscopic examination may show a glistening light along their 
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course — ^the so-called “ silver wire ” arteries, due to reflection of light from 
the thickened vessel. Even more important is a visible irregularity in 
calibre of the arteries best seen near the disc. Further, at the arterio-venous 
crossings there may be seen an obstruction to the flow of blood through it, 
leading to distension of the peripheral part of the vein and also to deviation 
of the vein where it crosses the artery. 

The subsequent clinical picture and course exhibit considerable diversity. 

The cardiac symptoms are by far the most common. The most frequent 
are shortness of breath, palpitation and precordial discomfort or pain, 
referred to exertion. Later, cardiac failure, usually left-sided but it may be 
involving both sides, may supervene (see page 857). Acute left-sided failure 
may occur (see page 857). Angina pectoris is not very infrequent. There 
is occasionally coronary occlusion. For further particulars, the reader is 
referred to page 857. 

Various gastro-intestinal symptoms are often present. There may be 
haemorrhages from the nose, the stomach, the intestines and other mucous 
membranes, the kidneys, the conjunctiva, and occasionally the retina, 
which are sometimes flame-shaped. There may be tingling, numbness and 
cramp of the limbs, and occasionally intermittent claudication. Hyper- 
tensive encephalopathy (see page 1607) may occur. Cerebral haemorrhage 
may be a terminal event. 

Not infrequently there is albuminuria, generally slight and not constant, 
and there may be polyuria and nocturnal micturition, and hyaline and 
granular casts. There is usually no or little impairment of renal function. 
Uraemia is rarely a terminal event. 

There is a small group of cases of hypertension in which, instead of the 
symptoms being mild or moderate, the course slow, and little or no renal 
insufficiency, the symptoms are severe, the course is progressively rapid, 
and the patients die from renal failure. The former, which constitutes the 
great majority, is called benign and the latter “malignant” hypertension. 
There are also intermediate forms between the two groups. The renal 
changes in malignant hypertension are described as malignant nephro- 
sclerosis, and those in benign hypertension may be termed benign nephro- 
sclerosis. It may be remarked, however, that the term malignant is not 
altogether an appropriate one. 

Malignant Hypertension. — There appear to be two forms of this, 
namely : (1) In a case of benign hypertension of a varying number of years’ 
duration, the symptoms suddenly become severe and the malady pursues a 
rapid course. (2) In an individual who has not been aware that he had 
hypertension, from the outset there are severe symptoms in association 
with hypertension and the course is rapid. The second usually occurs at 
an earlier age than the first. 

There arc the same changes in the kidneys as in the benign form, and, 
in addition, those which are believed to be characteristic, i.e, acute necrosis 
of the walls of the arterioles and also often of the root of the glomeruli, 
and it may be resultant thrombosis of the glomeruli. While acute necrosis 
is most marked in the vessels of the kidneys it is also found in those of other 
organs. There has been much discussion among pathologists regarding the 
interpretation of the distinctive changes in the kidneys. In the opinion 
of some, they are an intensified result of the setiological factor of the changes 
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in the walla of the arteries in the benign form ; while others think they are 
due to a special toxin. Again, some are of opinion that malignant hyper- 
tension is merely a severe or extreme phase and a terminal result of the 
benign variety, whereas others think that it is a separate entity. 

In malignant hypertension, the blood pressure, especially the diastolic, 
is usually materially higher than in the case of the benign form, being 
generally over 200^-120, and may be very high and may become extreme. 
There is lassitude, anorexia, frequently loss of weight, severe headache 
and aiieemia. Changes in the retina occur earlier and are more marked, 
haemorrhages being more evident and retinopathy is frequent if not usual. 
There is polyuria and nocturnal micturition. The urine is of low specific 
gravity, and contains hyaline and granular casts, a variable amount of 
albumin and often red blood cells. As the disease progresses, there is 
evidence of renal impairment. Death occurs from uraemia, cardiac causes 
or cerebral haemorrhage. 

In hyperpiesia it is probable that more than half the patients die from 
cardiac causes — in the great majority from congestive failuie, not infre- 
quently from angina pectoris, and occasionally from coronary occlusion ; 
in a fair proportion of cases, cerebral haemorrhage is a terminal event ; in 
less than 10 per cent, uraemia ; while in the remainder the cause of death 
is some intercurrent disease. 

Diagnosis. — Hypertension is recognised by persistent blood pressure 
readings above those mentioned in the first paragraph of this article. 

The diagnosis between hyperpiesia and malignant hypertension may 
readily be made from a consideration of the respective clinical features 
described above. That between malignant hypertension and chronic 
glomerular nephritis may be difficult. 

Prognosis^ — Hyperpiesia usually pursues a slow course. It is probable 
that the duration of life after the beginning of symptoms is ten to fifteen years, 
or even more. The outlook is chiefly affected by the blood pressure readings, 
particularly the diastolic, the state of the heart and of the arteries, and 
the patient’s manner of life. See also page 996, The duration of life in 
malmnant hypertension is usually at the most two years. 

i^eatment. — As regards the treatment of hyperpiesia, the first indication 
is a thorough review of the aitiology. Then, the question as to whether a 
preliminary rest and, if so, how much is advisable should be considered 
(see page 862). 

Hyperpiesia is an excellent example of the value of treating not only 
the disease but the patient. He should be reassured and encouraged. It is 
inadvisable to let him know the exact blood pressure readings at any time. 

In no cardiovascular malady, excepting perhaps in angina pectoris, is 
the manner of life of so greSft consequence. 

The cardinal indications are that, while the patient’s activities should 
not be unnecessarily curtailed, they should come within the limits of his 
strength and even keep something in reserve ; there should be a sufficiency 
of rest in his life ; and aU causes of mental and emotional stress should be 
carefully avoided. With this object in view, inquiry should be made regarding 
the patient’s environment, the nature and hours of his work, his habits, 
the question of sleep and other relevent matters, while his temperament 
should be taken into consideration. 
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Each patient should be in bed for at least ten hours each night, rest 
physically and mentally for at least half an hour after the midday meal 
and have a quiet day each week. If the blood pressure is more pronounced, 
he should be in bed for at least twelve hours, rest for at least an hour after 
lunch, and stay in bed on one day a week with, it may be, a diet limited to 
vegetables, fruit and milk. In addition to an annual holiday of good length, 
several shorter ones during the year are advisable, in each case with a sufficient 
element of rest. As indicated, physical exertion and mental effort should 
be within the limits of the patient’s strength (see page 863), with something 
in reserve. With this proviso, walking in the open air, riding a non-pulling 
horse, golf and mild bicycling are suitable forms of the former. The patient 
should be encouraged not to worry, or be over-anxious, or to take things 
too seriously ; to avoid all excitement and other forms of emotional stress ; 
and cultivate the art of “ relaxing,” physically and mentally. 

If the patient tends to worry, or be over-anxious, or to take things too 
seriously, sedatives (see page 863) arc often of special value. The matter 
of sleep is also of particular importance, and if there is insomnia, it should 
be treated on the lines laid down on page 863. Again, any obesity should, 
without fail, be corrected. 

The amount of fluid with meals should be diminished, while an ample 
quantity should be taken between meals. Some prefer the mildly alkaline 
waters. The benefit of a regulated diet of moderate latitude may be con- 
siderable. Its amount should preferably be rather less than is needed. 
Those articles of food which especially stimulate the cardiovascular system 
should be reduced and proportionately to the degree of hypertension. The 
quantity of beef and mutton should be diminished, while twice-cooked meat, 
salted and preserved meat, liver, kidney, brains, sweetbreads, meat soup, 
and gravies, and meat extractives are better avoided altogether. Fish, 
poultry, game (not high), rabbit, vegetables, salads and fresh fruit are 
suitable. Ruthmol may be used as a substitute for table salt with meals. 
Moderation in the use of tobacco, tea and especially of coffee should be 
enjoined. Alcohol is better avoided altogether. 

Strict attention to the condition of the bowels, preferably by a saline 
each morning, and a mercurial preparation at bedtime once or twice 
weekly are indicated. 

Cold and hot baths are contra-indicated ; but a warm bath, the tempera- 
ture of which is gradually lowered, may be taken daily. A Turkish bath 
once or twice a week may be helpful. Patients often derive much benefit 
from a course of treatment at a Spa where different kinds of baths are used, 
on account of the rest, the change of air, the regular mode of life and exercise, 
the careful dieting and other factors, and in such cases periodic visits are 
to be recommended. 

Iodine, in some form, in small doses appears to be occasionally of help. 
The same perhaps applies to the nitrites, such as a combination of sodium 
nitrite, erythrityl tetranitrate and mannityl hexanitrate, when symptoms are 
present. I have been disappointed with the results of the administration 
of mistletoe, liver extract, and potassium and sodium thiocyanate. 

Diathermy, high frequency currents and other forms of physiotherapy 
are employed by some. 

When the blood pressure is very much raised, particularly if there are 
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any head symptoms, venesection may be of great benefit as a temporary 
measure, especially in plethoric patients. At least a pint of blood should 
be withdrawn. If required, this method of treatment may be repeated at 
intervals. It is also indicated when there are manifestations of great dis- 
tension of the right side of the heart. 

If the foregoing measures fail, a prolonged holiday, or complete rest in 
bed and a diet restricted to vegetables, fruit and milk for 2 to 4 weeks should 
be tried. 

During the last few years a variety of surgical measures have been intro- 
duced in the treatment of hyperpiesia with the object of denervation of the 
kidneys, the suprarenal glands and the splanchnic area. It would appear 
that (a) the only procedures which afford promise of some success are 
bilateral section of the splanchnic nerves and decapsulation ; (&) a very 
careful selection of cases is required ; and (c) only those which are severe 
and unaccompanied by cardiac and renal failure should be considered. 
Surgical treatment of hyperpiesia is in its experimental stage but deserves 
further investigation. 

For headache in hyperpiesia, cold compresses, or the application of 
menthol, or a cup of tea, or pheiiacetin and citrate of caffein, failing which a 
tablet of trinitrin or one of the other nitrites may be used. 

For the treatment of cardiac failure in hyperpiesia, see page 996. That 
of hypertensive encephalopathy is described on page 1608. For the treat- 
ment of renal failure, see pages 1327, 1328. 

In conclusion, I would repeat that in the treatment of a case of hyper- 
piesia the patient’s manner of life is of the greatest consequence and its 
importance can scarcely be exaggerated. 


HYPOTENSION 

In hypotension the systolic blood pressure is persistently — not necessarily 
permanently — below 110 mm. in adult males and 105 mm. in adult females, 
from whatever cause. Usually the diastolic pressure is proportionately 
less affected. 

Etiology and Pathology. — Hypotension may be physiological, that is, 
in some healthy individuals the blood pressure is persistently below the level 
mentioned. 

The pathological form of hypotension may occur in a variety of condi- 
tions, such as : endocrine glandular disturbances, for example, Addison’s 
disease ; acute infective diseases, especially diphtheria ; in pulmonary 
tuberculosis ; in shock and collapse ; in focal sepsis ; in most cases of fatty 
degeneration and fatty infiltration, and in some of fibrosis of the myocardium ; 
in some cases of chronic valvular disease ; in coronary occlusion ; in anaemia ; 
and in cachexia and malnutrition. 

The chief factors in the causation of hypotension are ; diminished con- 
tractile force of the left ventricle ; and, more frequently, vaso-dilatation, 
especially of the splanchnic area. 

Symptoms. — Among these may be languor; early fatigue on physical 
and mental effort, and on maintaining the upright position ; giddiness and 
faintness, especially on change of posture ; a tendency to mental depression 
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and headache ; coldness and pallor or lividity of the extremities ; and an 
abnormal response of the cardiac rate with the assumption of the upright 
position after Mng down. In splanchnic stasis, pressure on the abdomen 
by the hand while the patient is lying down is sometimes accompanied by 
distension of the jugular veins. 

Treatment. — The aetiology should be reviewed. In acute cases, rest in 
bed for a time is advisable. In others, care should be taken to avoid over- 
exertion, physical or mental ; and it is an advantage to rest after effort, and 
before and after meals, A tepid or cold sponge bath in the morning, followed 
by simple exercises, may be helpful. An ample amount of nutritious and 
easily assimilable food, with an increase of those articles which stimulate the 
cardiovascular system, such as meat, and the periodic administration of 
general tonics are indicated. Physio-therapy, including massage, is useful 
in certain cases. Strychnine, citrate of caffeine, nikethamide (coramine), 
ephedrine, and pituitary (whole gland) may be tried. For Addison’s disease, 
see page 507. Digitalis is of no avail. The wearing of an abdominal belt 
is very helpful in some cases. 

Fbederick W. Price. 



SECTION XIV 


VASOMOTOR NEUROSES (ANGIO-NEUROSES) 

INTBODUCTION 

I 

Undjer this heading are described several diseases in which vasomotor 
disturbance k the prominent symptom- Sensory, secretory and trophic 
disturbances may also be present. These diseases differ from each other 
both in regard to the nature and location of the vasomotor changes. Thus in 
Raynaud’s disease there is a spasm of peripheral arteries. In erythromelalgia 
there is vaso-constrictor paralysis or excitation of the vaso-dilator nerves. 
In angio-neurotic oedema there is disturbance of capillary permeability, and 
perhaps of capillary tone. These diseases are described as vasomotor neuroses 
because a lesion of structure is not an essential part of their pathology, and 
because a considerable functional element is generally present. Thus they are 
common in persons who have an unstable nervous temperament, and emotional 
disturbance and fatigue play a not unimportant part in their aetiology. It 
has been thought in the past that these diseases were primarily due to disorder 
of the involuntary or vegetative nervous system. Lewis, however, has shown 
in the case of Raynaud’s disease that a local fault of the vessels rather than a 
disordered vasomotor impulse determines the spasm of the digital vessels, 
and he finds the explanation of Raynaud’s disease in terms of vasomotor 
dysfunction unconvincing. Too little is known of the aetiology of acropar- 
sesthesia, erythromelalgia and Milroy’s disease to throw light on this aspect 
but whatever the basic pathogeny of these conditions may be, vaso-dilatatiou 
is a prominent feature of erythromelalgia. 

It is important that as far as possible a distinction should be drawn between 
these diseases occurring as neuroses and similar syndromes complicating 
recognised pathological states, such as lesions of the spinal cord or brain 
(tabes dorsalis or hemiplegia), lesions of peripheral nerves (peripheral neuritis), 
and lesions of vascular channels, or local pressure effects, such as may result 
from a cervical rib. But they are not separated by a rigid line from slighter 
manifestations of vasomotor instability, such as are frequent in women at 
the climacteric, and in clinical disorders resembling exophthalmic goitre. 
They are undoubtedly akin to such common symptoms as flushings, cerebral 
hyperssmia, facial congestion, angio-spasm in all its varieties, tachycardia 
(in some of its forms), anginal attacks, migraine, vertigo, tinnitus aurium, 
universal or circumscribed hyperidrosis, and gastric disorders of certain 
forms of functional gastric dyspepsia. 

Lewis’s studies on the local vascular reaction to irritation of the human skin 
have thrown much light on these diseases. He showed that there are three 
components in the reaction : (1) a primary dilatation of capillaries— the red 
line ; (2) an increased permeability of these capillaries, producing the wheal, 

im 
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which is independent of the nerve supply ; and (3) the flare, which depends 
on the integrity of the sensory nerve fibres in the neighbourhood. All these 
phenomena can be produced by an intradermal injection of histamine, and he 
attributed them to the liberation of this or some similar chemical substance 
to which he gave the name of “ H-substance.” It has been suggested that 
local liberation of histamine may play a part in producing the vesicles in 
herpes and the rash in erythema nodosum. It is of special interest that 
these reactions are partially dependent upon and partially independent of 
the nervous system. Some ol‘ the angio-neu roses are therefore so closely 
related to allergy that a general description of that condition is called for 
here. 


ALLERGY 

Idiosyncrasy has been defined as an unusual ph 3 nuological personal equa- 
tion, and allergy is a chemical idiosyncrasy, which expresses itself as an 
urgent attempt on the part of the cell to conserve its chemical identity. 
The tendency to allergy is inborn, whereas anaphylaxis is an acquired 
sensitivity. All the phenomena of allergy can be reproduced by histamine. 
The question is, how does this substance, which is toxic to everyone, become 
liberated in the tissues of certain people in answer to stimuli which are 
quite harmless to everyone else 1 Normally there arc two antagonists to 
histamine, adrenalin and the special ferment histaminase. It has therefore 
been suggested that the chemical basis of allergy is a congenital lack of 
histaminase, aggravated by an intermittent deficiency in adrenalin. The 
reaction is usually excited by foreign proteins, but a similar idiosyncrasy 
may be shown to various drugs. 

The manifestations of allergy express themselves chiefiy (a) m the re- 
spiratory system, by asthma, hay fever, paroxysmal rhinorrhoea, recurrent 
catarrhs ; (&) in the shin, as urticaria, purpura and eczema, particularly of 
the infantile type ; (c) in the alimentary canal, by diarrhoea and vomiting, 
or spastic colon ; and {d) by effusion into joints. There are many other 
conditions which with more or less show of reason might be added to this 
list. Certainly some cases of migraine seem to be of this order. It will be 
noted that several of these manifestations could be interpreted as a violent 
attempt to expel the invader, at any rate from the vital organs. 

Most allergic manifestations are worse at night, because of the prominence 
of vagus control then, so that there is a relative insufficiency of the s)rm- 
pathetic nervous system, and therefore in the supply of adrenalin. The 
principal conditions producc'd by allergy are described under their appropriate 
headings. 


ANGIO-NEUROTIC OilDEMA 
Synonym. — Quincke’s Disease, 

Definition. — A paroxysmal alfection, characterised by the appearance of 
circumscribed oedematous swellings of the skin and subcutaneous tissues of 
transient duration. The mucous membranes are often afiected. 

.Etiology. — Heredity is an important factor. Osier reported the case 
of a family in which five generations had been afiected, involving 22 
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members. The condition is more common in men than in women, and 
generally affects the young. Those attacked are usually of a nervous dis- 
position. Garrod reported a case in which each recurrence of periodic 
hydrarthrosis was attended by circumscribed oedema, either of the lips or 
eyelids. The attacks may coincide with menstruation. The exciting cause 
is generally difficult to determine. It may be emotional strain, exposure 
to cold, or trauma. Local trauma sometimes determines not only the onset 
but the site of an attack, as in a case recently reported in which riding pro- 
voked an attack on the inner aspect of the thighs and knees. 

Pathology. — In the absence of a known pathology various theories 
have been advanced to explain the condition. Local venous spasm, a direct 
nervous influence on capillary walls, as a result of which the permeability 
of the vessels is increased, and, more recently, the local action of a circulating 
toxin on the capillary walls, are theories which have obtained support. 
With regard to the last named, Garrod drew attention to the joint swellings 
that frequently accompany erythematous and urticarial rashes resulting 
from known toxic causes. Such conditions form a part of the clinical picture 
of serum sickness, or may occur after taldng certain articles of diet, or as 
the result of stings of insects or nettles. Lewis has shown that a modiff ca- 
tion of the same toxin may produce a dermolysin or a haemolysin. In the 
former instance oedema ; in the latter purpura results. Thus, B. welchii 
may produce either condition, depending on the intensity of the infection. 
This thesis illustrates the present view of angio-neurotic oedema as being a 
local expression of the presence of a circulating toxin, prone to occur in 
persons of nervous temperament, rather than a disease sui generis. The 
patients often show other signs of allergy, especially in their sensitiveness to 
foreign proteins. 

Symptoms. — The complaint takes the form of acute circumscribed 
swellings of the skin and subcutaneous tissues, 1 to 4 inches in diameter. 
The swellings arc rounded, painless, rarely itch, and are generally pale or 
sometimes redder than the surrounding skin, from which they stand out 
prominently. They may develop simultaneously in different parts of the 
body, and disappear in a short time. They may recur repeatedly, or only 
after a period of years ; the recurrence is occasionally periodic. They occur 
most commonly in the eyelids, lips, cheeks and backs of the hands, and are 
asymmetrical. The whole side of the face, one side of the scrotum, the penis, 
a whole limb, or in fact any part of the skin, may be involved. The pharynx, 
tongue and conjunctivas may be implicated. CEdema of the glottis is rare, 
and has proved fatal. Swelling of mucous membranes may lead to symptoms 
of gastro-intestinal disturbance, such as nausea, vonaiting and colic. Cases 
in which haemorrhage froi)^ mucous membranes, stomach, bronchi, bladder, 
etc., occurred have been reported. Haemoglobinuria has been observed ; 
in such a case a Wassermann test is indicated. The attacks are generally 
afebrile, and there is no constitutional disturbance, unless the stomach or 
intestine is involved. 

Course. — This is variable. Eecurrcnce is frequent, often at intervals of 
3 to 4 weeks, but sometimes after long intervals. It is rarely periodic. 

Diagnosis. — The complaint is so characteristic, in the sudden onset and 
rapid subsidence of asymmetrical rounded swellings, that it is hardly likely 
to be confused with other affections. The condition is nearly allied to 
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uiticaiia, from which it is distinguished by the circumscribed and deep- 
seated nature of the swellings and the absence of itching. No distinction is 
made between angio-neurotic cedcma and giant urticaria. 

Treatment. — The general health must receive first attention, and a 
saline purge is indicated. Both arsenic and quinine have been advocated. 
It is advisable to avoid any particular protein in the food which is foimd 
to excite attacks. When the attacks occur after a particular meal of the 
day, a capsule containing 1 to 2 grains of peptone half an hour before that 
meal appears to have an effect in temporarily desensitising the body against 
foreign protein. This, combined with 5 to 7^ minims of tincture of 
belladonna and 10 to 15 grains of calcium lactate after meals, has prevented 
recurrences in several cases. ^The former drug diminishes the vagal hyper- 
sensitiveness, and the latter increases the viscosity of the blood. One of the 
most useful forms of treatment for the relief of the paroxysm is a sub- 
cutaneous injection of 3 to 7 minima of liquor adrenalinse hydrochloridi. This 
excites the antagonistic action of the sympathetic. For the same reason half 
a grain of ephedrinc orally administered may be tried. When the tongue is 
involved the patient should be given one or two of Armour’s suprarenal 
tablets to suck. Pituitary (posterior lobe) extract injections have also been 
recommended. - Bromide is often helpful as an additional measure when the 
symptoms are marked. In severe cases the intravenous injection of small 
doses of peptone might be considered. Autohaemoth crapy has proved 
decidedly useful in some cases. Vitamin K is also worthy of a trial. 

Intermittent Hydrarthrosis, which is described under “ Diseases of 
the Joints ” (p. 1367), presents some interesting affinities with the vasomotor 
neuroses, particularly in its association with angio-neurotic oedema. 


RAYNAUD’S DISEASE 

Definition. — “ Intermittent pallor or cyanosis of the extremities brought 
on by cold, with the skin a normal colour between attacks ” constitutes 
Raynaud’s phenomenon, which may occur however in conditions other 
than Raynaud’s disease. 

iEtiology. — The cause of this malady is unknown ; it almost exclusively 
affects young women, and symptoms may begin any time between adoles- 
cence and middle age. The diagnosis of Raynaud’s disease in a man is nearly 
always wrong. Jonathan Hutchinson preferred to speak of Raynaud’s 
phenomenon, regarding it not as an entity but as a syndrome occurring in 
many different conditions. As he first suggested, a few cases are due to 
syphilis, congenital or acquired. It has occasionally been observed after 
acute infections. 

Pathology. — ^Lewis has shown that there is an abnormality of the digital 
arteries, which expresses itself in a hypersensitiveness of these vessels to 
relatively low temperatures. It seems therefore tliat the fault lies primarily 
in the vessel wall rather than in the nerve supply to the muscle fibres. In 
advanced cases there is endarteritis, with partial occlusion of the lumen of 
the artery. 

Symptoms. — The patients complain of attacks of pallor, blueness or 
numbness of the fingers, brought on by contact of the hands with anything 
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cold. Keeping the palms of the hands in cold water (15° C.) for 16 minutes 
in a cool room (18° C.) is usually sufficient to induce an attack. The body 
temperature is just as important, if not more so, than that of the hands in 
determining the onset of cyanosis. When such patients feel chilly in them- 
selves their hands go blue on the slightest provocation, e.ff. when sitting in a 
draught ; when walking, cycling or driving a car in cold weather ; or when 
swimming. When the body is really warm it is impossible to induce an 
attack no matter how cold the hands are. Emotion also may bring on an 
attack. In this connection it is interesting that an injection of adrenaline 
may have a similar effect. The attacks vary from slight pallor of one finger- 
tip to cyanosis and numbness of all the fingers of both hands. The cyanosis 
begind as a light-bluish tint, and later becomes a deeper blue. It always 
starts at the finger-tips, and spreads proximally to the base of the fingers 
and perhaps to the palm ; rarely, if ever, does it reach above the wrist. 
If the attack persists for long, a secondary waxy pallor replaces the cyanosis. 
The hands remain blue or pale until they are warmed. They feel cold to 
the observer’s touch. When the hands are warmed (40° C. for 3 minutes), 
or when the body temperature rises, the blueness begins to pass off, and 
irregular red blotches appear in its midst ‘‘ like the spots on a plaice.” 
Some of these appear and fade away, but in the end they coalesce until the 
dorsum of the hand and the palm are fiery-red or scarlet. Gradually this 
redness spreads up each finger from base to tip. 

Throughout the period of cyanosis the patients complain of a “ tingling ” 
or of a feeling of numbness ” in the fingers ; some of an “ uncomfortable 
sensation ” ; some of a “ slight pain ” ; severe pain is unusual. When 
warmth is applied in any form — ^hot air in front of a fire, or by friction — ^the 
fingers quickly recover their normal colour. During this stage there are 
parjBsthesias, “ pins and needles,” etc. In only a few patients is sweating 
of the hands a marked feature during attacks. Swelling of the fingers is 
rare. In a severe attack local pressure on a finger leaves an indentation 
which takes longer to disappear than when the circulation is normal. While 
the hands remain cold the radial pulses are of smaller volume and the veins 
less prominent than when warm. If a finger is accidentally cut when cold 
it does not bleed ; “ only a little dark blood oozes out.” If symptoms 
occur in the feet they are usually less severe than in the hands. Nutritional 
changes at the extremities are rare in true Raynaud’s disease. But in the 
later stages, when secondary arterial changes in the arterial walls have 
occurred, small areas of superficial necrosis at the finger-tips may be found, 
which leave small depressed tender scars. 

Diagnosis. — This has been considerably clarified by John Hunt. 
The first question to b^ answered is : Is the complaint “ Raynaud’s 
phenomenon ” ? i,e. Is there intermittent cyanosis of the extremities, 
brought on by cold, with the skin a normal colour between attacks 
The following conditions with their vascular phenomena are eliminated 
by this simple definition, many of them because their symptoms are 
continuous and not intermittent ; chilblains ; frost-bite ; acrocyanosis ; 
erythrocyanosis ; clubbed fingers and cyanosis of the fingers and toes due 
to lesions of the heart and lungs ; enterogenous cyanosis ; incipient gangrene 
from arterial thrombosis (in advanced arteriosclerosis, thxombo-angiitis 
obliterans, or ergotism) ; arterial embolism ; diseases of the nervous system 
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(neuritis, poliomyelitis, syringomyelia, pyramidal lesions, and hysterical 
paralysis), cervical rib. If true Raynaud’s phenomenon is present then 
the other conditions in which this phenomenon occurs must be considered : 

(1) Hereditary cold fingers. — Many healthy young people find that their 
fingers go white and numb on exposure to cold. This is the commonest 
cause of Raynaud’s phenomenon, and is local syncope in its simplest form. 
The onset is usually during childhood up to about the eighth year. Both 
sexes arc affected, as are often members of the same family. These three 
points clearly differentiate the condition from Raynaud’s disease. 

(2) After local injury or infection of tJie hands or feet^ and in workmen 
using vibrating instruments — pneumatic chisels, hammers, riveters, road 
drills, etc. 

(3) Scleroderma. — This is diagnosed from Raynaud’s disease by the 
following points : The fingers soon become stiff, and the stretched shiny 
skin cannot be picked up from the underlying tissues. Nutritional changes 
in the finger-tips arc frequent. It is not confined to the extremities, and is 
much more rapidly progressive, painful and depressing than Raynaud’s 
disease. 

(4) Syphilitic Arteritis. — This may be diagnosed when Raynaud’s 
phenomenon id associated with severe necrosis of the nose and ears, and 
when hoomoglobinuria is present. A blood Wassermann may be positive. 

(5) Other rare causes of Raynaud's phenomenon. — Erythrocmia is one. 

Treatment.^ — Cold in any form should be avoided. The temperature 

of the body as a whole is almost more important than that of the hands 
and feet, and warm clothing is essential. The temperature of a living-room 
should be about 20° C. (68° F.). Cold water should be banned, and gardening 
in cold weather left to others. Gloves should be loose and long, overlapping 
the coat-sleeves. For people who work with their fingers, mittens are 
invaluable. A muff’, a small hot- water bottle, or an electric heater in a 
handbag or pocket may be recommended. Cracks at the ends of the fingers 
may be covered with a collodion preparation, or with narrow strips of elastic 
adhesive plaster. The skin of the fingers may be kept soft by applying 
liquid paraffin. Care should be taken to avoid minor injuries to the fingers, 
and when these occur they should be treated at once. Boots or shoes should 
be of stout construction, allowing plenty of room for the toes, and stockings 
or socks should be thick and soft ; two thin socks often keep a foot warmer 
than one thick one. Tight suspenders should be avoided. Bedsocks and 
hot-water bottles are helpful at night. 

The number of drugs that have been recommended to relievo symptoms 
indicates how few are really valuable. Thyroid, calcium lactate or 
gluconate, potassium iodide, and belladonna are perhaps the favourites. 
In some patients physical therapy is needed to give relief : postural exercises ; 
radiant heat, taking special care to avoid burns ; contrast baths ; inter- 
mittent venous occlusion by alternating positive and negative pressures ; 
and galvanic baths. Sympathectomy is indicated when the attacks of 
cyanosis arc causing definite distress ox recur so frequently as to interfere 
with work, and when temperature tests suggest that there is a considerable 
degree of vasomotor tone. The immediate results of the operation are 
excellent ; but after some months, perhaps two years or more, slight 
symptoms may return. In spite of this disappointment the great majority 
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of patients insist, even several years after the operation, that their hands 
are better than they were before it. The relief of znajor symptoms is due 
to removing from the vessels the burden of their normal vasomotor tone. 
The local fault in the vessels remains untouched, for on this the operation 
has no cfTect. 


ACROPARESTHESIA 

Definition. — A vasomotor neurosis, characterised by paraesthesise of 
the hands, especially affecting the finger-tips. 

Etiology, — The condition is usually observed in women, especially at the 
climacteric. It rarely occurs before the age of 30. It is frequently associ- 
ated with a neuropathic diathesis and a lowered vitality due to any cause. 
Genefa.1 causes include inanition, anaemia and pregnancy. Local causes are 
exposure to cold, particularly cold water, or to alternate hot and cold water 
as experienced by washerwomen. 

Symptoms. — The onset is insidious and the symptoms are almost 
entirely subjective. The affection is often limited to one hand or certain 
fingers, the toes rarely being affected. The patient complains of numbness, 
tingling, formication of the fingers or tenderness of the finger-tips. There 
may be slight loss of sensibility in the finger-tips and occasionally evident 
pallor. * 

Diagnosis. — The condition is readily distinguished from Ra 3 maud’s 
disease by the absence of local asphyxia. It is important to exclude any 
affections of the spinal cord, such as tabes dorsalis. 

Prognosis. — The complaint tends to bo continuous and persistent. The 
outlook regarding recovery is not good, unless the condition is due to a 
recognisable and removable cause. There are, however, no complications. ^ 

Treatment. — This is directed to the removal of the cause, and improve- 
ment of the general health and of the local circulation. Sodium salicylate 
and bromides are often helpful, and radiant heat and massage are of 
value. 


ERYTHROMELALGIA 

Definition. — A rare condition characterised by pain, redness and swelling 
of the toes and feet, and less often of the hands. 

Etiology. — ^Little is known of the aetiology of the disease. Men are more 
often affected than women. The condition may occur in the course of 
a disease of the central nervous system, such as hemiplegia, disease of 
the cauda equina, and disseminate sclerosis. The swelling and pain are 
aggravated by standing and by warmth. 

Pathology. — ^Disease qf the peripheral arteries — a chronic endarteritis — 
has been described in three cases by Batty Shaw. Changes in the peripheral 
nerves have been held responsible, and Weir Mitchell found marked degenera- 
tion of the fine nerve branches in one case. Others regard the malady as an 
angio-neurosis, allied to acropareesthesia and Raynaud’s disease. Lewis 
prefers to regard erythromelalgia as a special instance of a condition he 
designates as efythralgiay which he maintains has nothing to do with 
abnormality of the vasomotor system, but always results from a local process. 
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There is a release into the skin of an unknown substance not histamine, which 
lowers the threshold of the pain nerve endings. 

Symptoms. — The first case was described by Weir Mitchell, and was that 
of a sailor, aged 40, whose first complaint, following an African fever, was of 
“ dull, heavy pains at first in the left, and soon after in the right foot. There 
was no swelling at first. When at rest he was comfortable, and the feet 
were not paioful ; after walking the feet were swollen. They scarcely pitted 
on pressure, but were purple with congestion ; the veins were everywhere 
singularly enlarged, and the arteries were throbbing visibly. The whole foot 
was said to be aching and burning, but above the ankle there was neither 
swelling, pain . . . nor flushing.” 

Pain is generally the first symptom, soon followed by redness and swelling, 
most marked in the terminal phalanges of the toes or fingers. The pain is 
generally severe ; at first it occurs only in the evening, but later it becomes 
chronic or remittent and may be agonising. The redness may increase to 
cyanosis. The swelling is more marked in the latter part of the day, and is 
aggravated by standing, walking, dependence of the limb and by heat. 
These symptoms are relieved by cold and recumbency. Hyperidrosis of the 
affected part is not uncommon. The condition may be complicated by 
general weakness, vertigo, headache, palpitations and tachycardia. Its 
complication with erythisBmia has been described. Pellagra has been mis- 
taken for erythromelalgia. 

Prognosis. — ^The complaiat is intractable, and tends to persist, with 
exacerbations and remissions, for many years. 

Treatment. — The affected part should be elevated and immobilised. 
Faradism and cold have been recommended. Analgesics are required for the 
relief of pain, which may even necessitate amputation (Shaw). Sympathec- 
tomy is contra-indicated and should never be performed for this condition. 


ERYTHROCYANOSIS 

This condition occurs, as its full name, Erythrocyanosis Crurum Puellarum 
Frigida, implies, chiefly in the legs of young women. The feet and legs are 
cold, and the back of the leg and ankle is swollen and blue, especially at the 
insertion of the tendo Achillis. Chilblains are often present, and ulceration 
may occur where the swelling is most severe. The condition is due to vascular 
spasm, in which the modern fashion of inadequately protected extremities 
is presumably a factor. Treatment includes warmer stockings, with silk 
ones outside to gratify the usual desire for appearance, and the loosening of 
all tight bands above and below the knee. Exercises, such as walking and 
skipping, with local massage should be ordered, and elevation of the heel 
may give some relief. Calcium gluconate, vitamin I) and small doses of thyroid 
have been advocated, and daily subcutaneous injections of acetyl choline 
bromide, beginning with J c.c. and gradually increased to I c.c., have given 
good results. After a fortnight the injections may be administered less fre- 
quently, and at the end of six weeks discontinued. Bilateral lumbar ganglion- 
ectomy has been recommended, but should not be considered imless thorough 
medical treatment fails. It may improve the colour of the skin and promote 
healing of any ulcers, but it does not diminis h the swelling. 
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CAUSALGIA 

This is a form of neuralgia usually following injuries in the neighbourhood 
of certain nerves, particularly the median and sciatic. It is probably due to 
irritation of the peri-arterial sympathetic fibres. On account of the burning 
character of the pain, Stopford has suggested the name thertmlgia. The 
malady is fully described under lesions of the median nerve. 


MILROY’S DISEASE 

Synonym. — Hereditary QHdema. 

Definition. — In 1892, Milroy described a persistent oedema of the legs, 
occurring in the absence of any of the known causes of oedema, affecting 
members of the same family in successive generations. 

.etiology. — The disease has occurred in six generations of the same family, 
but the percentage of incidence in the families has varied greatly. It is apt 
to appear in neurotic families. Both sexes are affected about equally, and 
the oedema may either appear soon after birth, or its onset may be delayed 
till puberty or even till adult life. Thirty-five years after his original desgrip- 
tion, Milroy found that the disease was tending to die out in the family in 
which he first observed it. 

Pathology. — Nothing is known of the pathology of the condition. There 
is no evidence of venous or lymphatic obstruction. 

Symptoms. — Only the legs are affected, and these to a variable extent. 
Thus the swelling may be limited to the ankles ; it usually does not extend 
beyond the knees, but may reach the thighs in long-standing cases. It never 
extends above Poupart’s ligament. Gradually the affected part becomes 
hard and brawny. The swelling increases in the standing posture, and, once 
established, it is permanent. There is no pain or redness, the veins are not 
enlarged, and the general health is not affected. 

In some cases there arc acute attacks accompanied by fever and pain. 
During this phase the condition resembles erythromelalgia. 

Diagnosis. — This is made on the familial incidence, and the absence of 
all other Tccognised causes of oedema. A group of cases in which there is 
swelling of the feet, ankles and legs without albuminuria of discoverable 
organic disease to account for the swelling, has recently been recognised by 
Osman. The patients the writers have seen have been women in the third 
decade. The swelling is pale, brawny, and does not pit on pressure. This 
type may respond to rest in bed and intensive alkali therapy. 

Prognosis. — The affection does not tend to shorten life. 

Treatment. — The affeeffed parts should always be kept bandaged with 
crepe, as by this means the swelling can be kept under control, and the patient 
remains able to lead an active life ; but if such measures be not employed 
the oedema gradually extends. Acute attacks may require opium internally, 
and evaporating lotions locally. 

W. Langdon-Browk. 
Geoffbuy Evans. 
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DISEASES OF THE RESPIRATORY SYSTEM 

THE PHYSICAL SIGNS IN THE CHEST IN HEALTH 
AND DISEASE 

Accurate diagnosis in diseases of the air-passages and lungs depends 
largely upon careful observation and record of physical signs, especially in 
their relation to subjective symptoms. Unfortunately, there is no strict 
uniformity in regard to the nomenclature of physical signs. It is, therefore, 
desirable to define explicitly the sense in which the various technical terms 
used in this section are employed. At the outset, it is well to emphasise 
the iinpoi t.ance' of a careful and methodical examination in every case. The 
magistral sequence of inspection, palpation, percussion, auscultation and 
mensuration has move than the sanction of tradition to commend it. Unless 
confined to bed, the patient should be examined both in the erect and recum- 
bent positions in all cases of difiiculiy. 

Inspection.— The patient being placed in a good light, the configuration 
of the chest, the range and character of the respiratory movements and the 
position of the cardiac pulsations should be carefully noted. Most of the 
terms used in this connection, such as flattening, retraction, recession of 
intercostal spaces and diminished movement are self-explanatory. 

The respiration may be unduly slow (bradypnoea), rapid (tachypnoea) 
or distressed (dyspnoea). Dyspnoea may be inspiratory, expiratory or 
spapaodic. A peculiar periodic disturbance of the respiratory rhythm is 
that referred to as Cheyne-Stokes breathing. In this condition, the re- 
spiratory movements wax and wane in short periods of dyspnoea, each 
followed by an interval of apncea or cessation of respiration lasting up to 
30 or 40 seconds. It is due to deficient aeration of the blood and is met 
with in respiratory, cardiac and renal disease, and also in cerebral lesions 
and after some poisons. 

A variety of grouped breathing is Biot’s breathing, sometimes seen in 
tuberculous meningitis. The hy])erpna3ic period consists of a few breaths, 
deep or of increasing depth, followed by apncea without the waning. 

Certain abnormal forms of chest configuration are described : The alar, 
phthinoid or pterygoid type of chest is long, narrow and flat, with winging of 
the Bcapulffi ; the subcostal angle is narrow and the upper interspaces are 
wide. The emphysematous or barrel-shaped chest is broad and rounded, 
tlie angle of Louis is prominent, the subcostal angle is wide, and the move- 
ments are restricted. The pigeon breast is characterised by prominence 
of the sternum, with sloping anterior thoracic walls. The funnel breast is 
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the converse of this, with depression of the lower end of the sternum and v,. 
the cartilages attached to it. 

Palpation. — ^Vocal fremitus or tactile fremitus is the vibration felt 
over the lung when the hand is placed flat upon the chest-wall without 
pressure and the patient says “ njnoty-nine ’* or some other resonant syllables. 
Vocal fremitus may be increased, decreased* or absent in disease. 

Tussive fremitus. — The similar vibration felt during cough. 

Ehonchal fremitus. — The vibrations communicated to the chest-wall 
by sonorous rhonchi in bronchitis, and felt by the hand. 

Friction fremitus or pleural fremitus. — A rubbing sensation com- 
mimicated to the palpating hand in certain cases of dry pleurisy. A 
similar fremitus is occasionally felt in pericarditk. 

Percussion. — This consists in tapping the chest-wall over the lung and 
observing the note produced and the sense of resistance felt. Percussion 
may be direct on to the chest-wall or mediate, w’hen the tap is made on to 
a finger or an instrument placed on the chest. The applied finger or instru- 
ment is called the pleximcter, the tapping finger or instrument, the plessor. 
Percussion should always be light, except over very muscular parts of the 
chest. 

Normal resonance is the note obtained over healthy lung tissue. 

Hyper-resonance is an increased resonance, with diminished sense of 
resistance obtained over emphysematous lung tissue. * 

Dullness is diminution or loss of resonance, with increase in the sense 
of resistance. Various degrees of dullness are described, such as impaired 
percussion, slight dullness, flat, wooden or stony note. 

Tympanitic resonance — a hollow drum-like note. 

Skodaic resonance — a clear, high-pitched note intermediate in char- 
acter between the hyper-resonant and tympanitic notes. 

Cracked-pot sound — or bruit de pot file — a hollow note with a slight 
jingle added to it, obtained by smart percussion over a fair-sized cavity. 
It is also heard on percussion of a crying baby. 

Auscultation. — The breath sounds should be listened to first, then the 
adventitious or added sounds, and lastly the vocal resonance. 

(a) Breath Sounds. — The following varieties of breath sounds may be 
differentiated : 

Vesicular breathing. — The normal respiratory murmur or faint rustling 
sound audible during inspiration and expiration, the former phase being 
two or three times as long as the latter. The pause between inspiration and 
expiration is short. 

Cog-wheel, jerky or interrupted breathing is a form of vesicular breathing 
in which inspiration waxes and wanes, or is divided into two or more parts. 

Harsh, exaggerated or puerile breathing. — An intense form of vesicular 
breatliing heard in childrei^and in some forms of emphysema. 

Vesicular breathing with prolonged expiration. — There is no alteration in 
the intensity or pitch of inspiration, but expiration is more prolonged and 
often harsher. 

Absent, diminished, weak and suppressed breathing are self-explanatory. 

Bronchial breathing. — The pitch of both inspiration and expiration is 
raised. Expiration is as long as inspiration and is separated from it by a 
distinct pause. 
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PHYSICAL SIGNS IN THE CHEST 

r . . 

Broncho-vesicular and vesiculo-bronchial breathing are incomplete forms 
of bronchial breathing in which inspiration or expiration respectively assume 
the bronchial type. 

Tubular breathing is a peculiar form of high-pitched bronchial breathing 
of whiffing character, sounding as if produced close under the stethoscope. 
This term is often used as if synonymous with bronchial breathing, but 
should be restricted to breathing of the type just described, which is only 
heard in consolidation from lobar pneumonia and broncho-pneumonia and 
in collapse of the lung. 

Cavernous breathing is bronchial in type, but both inspiration and expira- 
tion have a peculiar hollow character. Expiration is more hollow and more 
prolonged than inspiration. 

Broncho -cavernous breathing is incomplete cavernous breathing, inspira- 
tion being bronchial, while expiration is cavernous. 

Amphoric breathing. — An intense form of cavernous breathing, often 
having a very hollow metallic sound. 

(6) Adventitious Sounds. — These were formerly divided into dry and 
moist. The former are now called rhonchi, the latter rales. 

Bhonchi are musical sounds produced by the passage of air over 
mucus or muco-pus in the bronchi. Those arising in the larger tubes are 
called sonorous rhonchi, those in the smaller tubes sibilant or whistling 
rhonchi. 

Bales are bubbling or crackling sounds produced in the bronchi or alveoli 
by the passage of air through fluid exudate or secretion. They are usually 
divided into bubbling and crackling rales. Bubbling rales are heard when 
the lung tissue is still spongy. Crackling or crepitant rales are produced 
in consolidated or softening areas of lung. Both varieties are arbitrarily 
subdivided into fine, medium and coarse rales. Crepitant rales are some- 
times referred to as “ creps ; this practice may lead to confusion with 
crepitation and is better avoided. Crepitant rales were formerly called 
consonating, bubbling rales non-consonatiiig. Gurgling rales are coarse, 
bw-pitched rales, usually heard over a cavity, especiafly after a cough. 

Crepitations arc fine hair-like ” crackling sounds. They may be pro- 
duced either in the pleura or in the lung. In the latter they occur only in 
pneumonia, broncho-pneumonia, collapse and oedema. They are heard 
chiefly with inspiration and may be increased in number and intensity by 
coughing. A coarse variety heard in resolving pneumonic lung is called 
redux crepitation. 

Pleural crepitations are fine sounds of similar character occurring in the 
early or dry stage of pleurisy. They are heard rather towards the end of 
inspiration and are usually unaffected by cough. 

Friction is a coarse rubbing, creaking or grating sound heard in pleurisy 
when there is rough exudate on the pleural surfaces. It may occur with 
either inspiration or expiration or with both. 

Stridor is a loud, coarse sound, heard chiefly during inspiration in cases of 
obstructitJh of the lar 3 rnx, trachea or main bronchi. It is louder and lower 
pitched than a rhonchus. 

Post-tussive suction is a hissing sound, audible directly after cough. It is 
heard^ only ove^r a cavity, and is caused by the influx of air to replace that 
expelled by cough. 
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Veiled puff of Skoda is a puffing sound heard towards the end of inspira- 
tion. It is said to indicate small and sacculated bronchiectatic dilatations. 

Metallic tinkling and amphoric echo are terms used to describe the quality 
of certain sounds produced near a very large cavity or a pneumothorax, in 
breathing or coughing, or by the heart’s action. 

Succussion splash is a splashing sound produced in a hydro- or pyopneumo- 
thorax by shaking the patient, or getting him to shake his thorax. If a 
gastric splash can be excluded, it is pathognomonic of a pleural or subphrenic 
hydro- or pyopneumo-thorax. 

Bell sound or bruit d*airain . — A ringing sound heard on auscultation over 
a pneumothorax or any large cavity when a coin placed flat on the chest- 
wall over the air-containing sjiace is tapped by a second coin. A similar 
sound is often audible on flicking with the linger and thumb over the chest- 
wall under similar conditions. 

Voice Sounds or Voice Conduction. 

Vocal resonance is the muffled sound on listening over normal lung 
when the patient articulates “ ninety-nine ” or some other resonant syllables. 

Bronchophony is an increase in the intensity of the normal vocal resonance. 

Pectoriloquy is conduction of the articulate voice sounds which are clearly 
heard as if spoken into the stethoscope. It is best appreciated by auscultat- 
ing the whispered voice, and is then called whispering pectoriloquy. ^ 

iEgophony denotes a peculiar bleating or nasal modilication of the 
voice sounds, sometimes heard on listening to them through fluid in the 
pleural cavity. 

Physical examination of the chest includes mensuration, estimation of 
vital capacity and examination by the X-Rays when these are necessary. 

Vital capacity is determined by a spirometer, which measures the amount 
of air which can be expired by a full expiration after the deepest possible 
inspiration. The average for an adult man is about 3600 c.c. The vital 
capacity is diminished in many diseases of the respiratory system, notably in 
acute pneumonia, pulmonary tuberculosis and in attacks of asthma. 

R. A. Young. 

G. B. Beaumont. 


DISEASES OF THE NOSE 

ACUTE CATARRHAL RHINITIS 
See^The Common Cold, p. 133 

CHRONIC CATARRHAL RHINITIS 

.etiology. — Simple chronic rhinitis appears to reaidt from frequently 
occurring attacks of coryza, or even from the persistence of a single acute 
attack. Predisposing causes of this persistence are deficient resistance, local 
irritation, auto -intoxication from the gastro-intestinal tract, and reflex 
vasomotor disturbance. Thus we find chronic catarrh associated with 



CHRONIC CATARRHAL RHINITIS 1086 

aiiBBuiia, stuffy and over-lieatod rooms, occupations involving inlialaiion of 
irritating dust or vapour, excessive smoking, snuff-taking (a commoner 
habit than is generally realised among shop-assisl ants and clerks who are 
prevented from smoking during working hours), dyspepsia and constipation, 
alcoholism, sexual excess and masturbation. Nasal obstruction is an im- 
portant factor in keeping up chronic catarrh by preventing ventilation of the 
passages, allowing mucus to collect and encouraging the growth of micro- 
organisms. In childreji the presence of adenoids is tlie commonest cause 
of catarrh. 

Symptoms. — The symptoms are nasal obstruction and excessive secretion, 
which may be watery or muco-purulent, and may come forwards to the 
nostrils or pass backwards into the throat post-nasal catarrh *’). Secondary 
results, from the extension of the inflammation, include catarrhal and 
suppurative otitis media, pharyngitis, laryngitis and bronchitis. 

The nasal mucosa may be reddened, but often l^as a pale, sodden appear- 
ance. The turbinals are swollen and are at first quite soft, but later, when 
definite thickening has occurred, they feel firmer, and no longer shrink afler 
the application of cocaine or adrenaline. At this stage the condition may be 
called bypertroifliic rhinitis,” and the mucosal thickening, most marked 
over the two ends of the inferior turbinals and over the Icnrcr margin of the 
middle turbinal, may form large lobulated masses. 

Diagnosis. — The diagnosis, in cases of hypersecretion, can only be made 
after excluding by rhinoscopic examination all other causes, such as a foreign 
body, mucous ]3olypus, syphilitic, tuberculous and lupoid ulceration, and, 
more especially, suppuration in any of the accessory sinuses ; in the latter, 
the discharge is not scattered over the nasal passages, but emerges in a local- 
ised stream from one or other of the ostia and reappears in the wsame situa- 
tion after being removed. The discharge of chronic rhinitis is bilateral, 
and, though often muco-purulent, is never true pus. The diagnosis from vaso- 
motor rhinorrhoea is often difficult ; the symptoms of the latter come and go 
with great suddenness, often as a result of definite causes such as going into 
a hot room, and there is complete absence of symptoms between the attacks. 
A bacteriological examination is often helpful. 

Treatment. — General treatment, directed to the predisposing causes 
mentioned above, is necessary if a good result is to be obtained. Next, 
nasal obstruction must be removed, and operative treatment is called for if 
the cause be adenoids, deviation of the septum, or great hyx)ertrophy of the 
extremities of the inferior turbinal bodies. For details, tlie reader is referred 
to surgical works ; but it must be emphasised that the valuable secreting 
surface of the nasal mucosa must not be recklessly sacrificed, and that large 
portions of inferior turbinul must on no account bo removed, nor should 
every slight deviation of the septum be submitted to operation, for it is 
rarely quite straight. When the turbinal enlargement is soft and shrinks 
after the applications of cocaine, the gal vano -caul ery sliould be used under 
local anaesthesia to draw one or two lines along the length of the inferior 
turbinal, the result of which is to produce a scar binding the mucosa to the 
bone. When the case has not gone on to definiie hypertrophy, the most 
valuable form of local treatment is cleansing of the nasal passages. The 
lotion must be*warm, about 90° F., and quite unirritating ; for this reason 
it should have approximately the same specific gravity as serum, and 
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noimal saline solution does very well. A mildly antiseptic and alkaline lotion 
is usually preferred, of which Dobell’s solution is the type, such as sodium 
bicarbonate, grs. 3 ; sodium chloride, grs. 3 ; phenol, gr. 1 ; glycerin, min. 46 ; 
water, fl. oz. 1. A convenient instrument for the purpose is a small 
rubber baU of a capacity of 2 oz. with a blunt nozzle moulded in one piece, 
which is slowly emptied into the nostril, while the patient breathes deeply 
through the mouth and inclines the head forward over a basin ; in this way 
the palate is raised and the lotion passes through the naso-pharynx and 
out by the other nostril. The nose must not be violently blown afterwards, 
nor must any force be used during S 5 rrmging, or fluid may be injected into 
the Eustachian tubes. Occasionally S 3 n:mging causes headache, in which 
case tl^e lotion may be used in a coarse spray-producer. Chronic nasal 
catarrh is, however, in certain cases notoriously resistant to treatment, 
especially under the conditions of civilised town life ; indeed, many sufferers 
found themselves better in the wet and exposed conditions of life in the 
trenches during the War of 1914-1918. Vaccine therapy is uncertain in its 
effect, but gives good results in a proportion of cases ; an autogenous vaccine 
should be prepared from the patient’s nasal secretion. 


ATROPHIC RHINITIS 


Synonym. — Ozoena. 

Etiology. — Cases usually first come under treatment between the ages of 
15 and 18, but its insidious beginnings date from an earlier age, and a history 
of nasal discharge through childhood is often obtainable. It affects females 
at least three times as often as males. A peculiar physiognomy is to be 
noticed in nearly half the cases ; the skull is brachycephalic, the nose wide 
and flat, and the nostrils broad and so directed forwards as to be more than 
usually conspicuous. The affection is sometimes unilateral, in which case 
the septum is deflected and the disease occurs on the wider side. Occasion- 
ally it is found among several members of a family, which might be the result 
of contagion, but it is also inherited in circumstances where contagion cannot 
apply, and this may be due to inheritance of the disease or merely of the pie- 
diaposing physiognomy. It is more often seen in the poorer than in the 
more well-to-do classes and, in England, it has become much rarer during 
the last twenty or thirty years. Of the many bacteria founds in association 
with the affection, the most important are the Klebs-Loeffler bacillus, the 
Cocco-hacillus fmtidus of Perez, and the Cocco-hacillus mucosus of Beeritz, but 
the consensus of opinion is that they are secondary, and, though helping to 
produce the foetor, are not the primary cause of the disease. The condition 
oex^urs at too early an age be the final stage of hypertrophic rhinitis, nor is 
it usually due to accessory-sinus disease, which can be excluded in the majority 
of cases. It is probably the sequel of prolonged purulent rhinitis in childhood, 
which results in the replacement of the ciliated by squamous epithelium, and 
thus destroys the principal agent for the removal of secretion ; the undue 
width of the nasal passages promotes this retention by diminishing the force 
of the expulsive current of air, by drying the secretions and by unduly 
admitting dust and micro-organisms. In this way crusts of dried mucus 
are formed and decompose, and the resulting inflammation prevents the 



ATROPHIC RHINITIS 1087 

development of the turbiiiala and thus further increases the width of the nasal 
foSHOB. 

Pathology. — There is a chronic inflammation resulting in sclerosis and 
atrophy of the mucosa ; the ciliated epithelium is replaced by squamous, 
the mucous glands are degenerated and the venous sinuses have disappeared. 
These changes are most marked over the inferior turbinals ; the middle 
turbinals are frequently large and oedematous. The discharge is not pus, 
but mucus precipitated by evaporation, mixed with shed epithelial cells 
and teeming with micro-organisms. This collects and dries into large 
greenish-black crusts which give rise to the peculiar sweetish and horribly 
offensive odour. There is never true ulceration nor necrosis of bone. 

Symptoms. — The symptoms arc chiefly those of the nasal discharge and 
the offensive stench ; tlie latter is rarely perceptible to the patient, who 
usually, in established cases, has complete anosmia. There are also obstruc- 
tion from the crusts, dryness of the throat and cough, and often some degree 
of ill-health from toxic absorption. 

The inside of the nose is full of crusts ; the inferior turbinals are reduced 
to mere ridges, the mucosa is pale and thin, and through the widened nasal 
passages the body of the sphenoid and the wall of the pharynx are plainly 
visible. 

Complications. — Infection of an accessory sinus may result by extension 
from the septic nasal cavities, but is not very common ; conversely suppura- 
tion of the sphenoidal or a posterior ethmoidal cell is a possible, and has been 
considered by some authorities as the usual, cause of the affection. The 
lymphoid tissue of the throat is conspicuously absent ; there is often a dry 
pharyngitis and laryngitis, and sometimes the crusting extends to these 
parts, or even down the trachea. Catarrhal and suppurative otitis are 
common, and the disease is thought by many to predispose to pulmonary 
phthisis. 

Prognosis. — As the ciliated epithelium can never be replaced, the affection 
is not truly curable, though regular treatment can keep it in an inoffensive 
condition, and it is common to see a suggestive degree of atrophy of the 
turbinals in young people with rhinitis completely disappear under treatment. 
Also, the crusting tends to become less troublesome as time goes on and 
ultimately to cease, a state of things which is difficult of explanation. 

Treatment. — The nose must be kept clean by regular syringing with 
a mild alkaline antiseptic lotion, of which a large quantity should be used 
with a Higginson syringe provided with a fine nozzle which cannot block the 
nares. An oily, stimulating or emollient application, such as oleum eucalypti 
15 minims to 1 ounce of paraffinum liquidum may be applied as a paint or 
spray, or a 25 per cent, solution of dextrose in glycerin as a paint. The crusting 
can be prevented by excluding the air and, when syringing is insufficient, 
this should be done by introducing a plug of gauze or cotton wool loosely 
into the anterior nares, which should be changed twice a day by the patient. 
After some weeks of treatment the packing may be omitted, but resumed in 
tbe event of a relapse. When the surgeon removes the plug the discharge is 
seen to be a clear mucus ; if pus be found, it must be traced to its source in 
an accessory sinus. Paraffin wax may be injected under the mucosa, to 
narrow the nasal passages, but it is liable to slougb out, and a piece of costal 
cartilage has been implanted with the same object. A plastic operation 
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has been devised to shift the antro-nasal wall inwards and has given encourag- 
ing results. The treatment of anaemia is important ; good food and an 
open-air life, especially at the seaside, are beneficial. 


EPISTAXIS 

.etiology. — The causes of episiaxis may be classified as follows : 

Local causes. — Traumatism, including blows on the nose, fracture of the 
base of the skull, surgical operations and foreign bodies; the small septal erosion 
of rhinitis sicca, which is the commonest of all causes ; malignant disease ; 
angio -fibroma, or “ bleeding polypus,” of the septum ; multiple telangiec- 
tasis, a curious hereditary aSeebion characterised by numerous minute dilata- 
tions bf the capillaries on the face and mucous membranes of the nose, mouth 
and throat ; the general congestion caused by adenoids ; and syphilis, lupus 
and the rarer granulomata, though in these the bleeding is usually an 
insignificant symptom. 

General causes . — ^Iligh blood pressure, as in arterial disease, chronic 
nephritis, cirrhosis of the liver, violent exertion, extremes of heat and cold, 
congestion at the menstrual period or “ vicarious menstruation ” ; venous 
congestion, as in mitral stenosis, tumours in the thorax or root of the neck, 
emphysema, bronchitis and whooping-cough ; toxic blood conditionjj, as 
pernicious ansemia, leukaemia, purjmra, scurvy, aiid all the acute infectious 
fevers, especially in the prodromal stage. To these may be added rarefaction 
of the air, as in aeroplane ascents and mountaineering, and poisoning by some 
drugs, especially salicylates and quinine. 

The source of the bleeding is, in the large majority of cases, in a region 
called Little’s or Kiesselbach’s area, situated on the front and lower part of 
the septum just beyond the vestibule. 

Treatment. — Epistaxis, of sufficient severity to call for the attention of 
the doctor, should always be treated, though it is of comparatively little 
importance in healthy young j:>eople ; in older patients with high blood 
pressure the loss of blood may be beneficial, but the occurrence is so distressing 
and alarming to the patient that other means to lower the pressure should 
be adopted. 

The source of the bleeding is usually so far forward that a pledget of wool 
introduced for less than an inch into the naris, and held by compressing the 
nostril, will generally control it temporarily. To arrest it and prevent 
recurrence the bleeding spot must be found, started if necessary with a probe, 
controlled by application of cocaine and adrenaline on a plug of wool, and 
sealed by the galvano-cautery at dull-red heat. The use of an emollient 
ointment during the separation of the scab is advisable. In obstinate cases 
the bleeding may recur frqm another spot or from the opposite naris, when 
the treatment must be repeated. As in other forms of haemorrhage, a rapid 
excited heart’s action, associated with restlessness and fright, is often present, 
and an injection of morphine is of great value. Calcium lactate is often 
recommended and may be given in 20-graiii doses three times a day for 2 or 
3 days ; or colloidal calcium may be injected subcutaneously. If the bleeding 
is from the usual situation, formal plugging of the nose is seldom called for ; 
but sometimes the bleeding proceeds from farther back in the nose, or is so 
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profuse that its situation cannot at first be determined. In such cases the 
naris should be evenly packed with ribbon-gauze introduced on forceps uuder 
inspection. The older method of plugging the posterior nares is seldom 
required, and carries the risk of causing otitis media. Nasal plugs quickly 
become septic, and should ordinarily be removed in 24 hours ; but they may 
be kept sweet for several days, should it be necessary to retain them, by 
moistening them frequently with peroxide of hydrogen. 


MUCOUS POLYPUS 

Etiology and Pathology. — Nasal polypi are rare before puberty and are 
somewhat commoner in men than, in women. They never grdw from the 
septum, inferior meatus or inferior turbinal, but only from the ethmoidal 
region and interior of the accessory sinlises. They are not neoplasms, but 
are essentially due to a local oedema of the mucous membrane ; the swelling 
thus produced is acted upon by the expulsive forces of the nose, and, being 
so pulled down and elongated, the return flow of its blood vessels and lymph- 
atics is further impeded and a greater degree of oedema results. All stages 
of polypus formation may be found, ranging from an oedematous fringe 
along the border of the middle turbinal to enormous pedunculated masses 
which block the nose and expand its bony walls. In the majority of cases 
the oedema is due to inflammatory infiltration of the muco-periosteum of 
the ethmoidal labyrinth and is often associated with inflammation in the 
ethmoidal cells ; sometimes, however, the cause is vasomotor disturbance, 
for polypi are found in cases of hay fever and paroxysmal rhinorrhoea in the 
absence of true inflammation. There is also another form, the so-called 
“ choanal polypus,’* in which a large single polypus hangs into the naso- 
phar3nQX from a long pedicle attached within the antrum and passing through 
the ostium into the nose. 

Symptoms. — The cardinal symptoms are nasal obstruction and discharge, 
which is profuse and watery. The symptoms are worse in damp weather. 
Cough, headache and asthma are not infrequent, and a loss of the power of 
mental concentration often occurs. 

Polypi are smooth, shiny, white, translucent bodies, pedunculated and 
extremely soft and movable to the probe ; their appearance is so characteristic 
that they cannot properly be mistaken for anything else. If they project 
into the nostril they become pinker and more opaque. 

Treatment. — The best method of removal is in most cases with a wire 
snare, a process which can be rendered quite painless with skilful manipula- 
tion and the application of cocaine. Any polypoid mucosa in the neighbour- 
hood should be removed with punch-forcep s, but the application of caustics 
or the cautery only does harm. Eecurrence is common, but becomes less 
rapid if the new polypi are removed at regular intervals before they have 
grown large. Inflammatory disease in the ethmoidal cells and other sinuses 
must, of course, receive treatment. In the worst cases, the polypi are so 
numerous and return so rapidly that the snare cannot deal with them 
adequately ; in such they should be removed with a ring-knife^ or suitable 
forceps under general ansesthesia, together with the "“softened ethmoidal 
tissue, and any suppurating sinuses be opened at the same time. 

35 
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PAROXYSMAL OR VASOMOTOR RHINORRHCEA 

Synonym. — Allergic Rhinitis. 

In this condition fits of sneezing are associated with a profuse watery nasal 
discharge, irritation of the nasal and conjunctival mucosa, nasal obstruction, 
and often marked depression and prostration. The discomfort is usually 
worse in the morning, in overheated rooms, or on going out into the cold. 
The rapidity with which the attacks come and go is sufiicient to distinguish 
them from an ordinary coryza. The affection usually shows itself in early 
adolescence and tends to improve with advancing age ; it is distinctly hered- 
itary and is often associated, either in the patient or in his relations, with 
other' symptoms of allergy, such as asthma, urticaria or chilblains. Males 
and females are equally affected, and it is most frequent among the cultivated 
classes ; a mental shock is sometimes the starting-point of the attacks. 

Of these cases, hay fever is the best known and most marked variety, and 
is due to specific susceptibility to a proteid substance contained in the pollen 
of certain grasses ; in this country, attacks begin about the end of May and 
terminate in August. Ilay-fever subjects are affected by very minute 
quantities of this toxin, whereas ordinary people are completely immune. 
Other individuals are susceptible to the pollen, seedlets or scent of other 
plants and flowers, and others again to the emanations from horses,' cats, 
dogs and other animals ; and researches show that asthma, urticaria, eczema 
or rhinorrhcea may be variously produced by many kinds of proteid 
substances, including common and uncommon articles of diet, such as eggs 
or lobsters, in certain people who are specifically susceptible to these 
substances. 

Treatment. — The determining factors, which should receive attention, 
are heightened irritability of the nervous system, occasionally some intranasal 
abnormality which increases the sensitiveness, and the specific irritant. 
Nervine tonics, strychnine, arsenic and valerian, are indicated, and attention 
to the general health. Hay-fever patients are better in a locality as free as 
possible from pollen ; some remain comparatively well at the seaside others 
only on board ship, while some have to spend the best days of the year in a 
darkened room. Occasionally great benefit results from the removal of some 
nasal abnormality, a polypus or a sharp spur impinging on the turbinal, but 
the result of operative treatment is uncertain. In most cases the nares are 
normal, and in many of these a light cauterisation of the most sensitive areas 
is very helpful ; the sites usually chosen are on the upper anterior part of the 
septum, and on the anterior part of the inferior turbinal. Ionisation of the 
nasal mucosa with sulphate of zinc is also employed. True hay-fever patients 
may have their susceptibility to pollen lessened by inoculation with dilute 
extract of pollen ; the use of these extracts gives excellent results in a pro- 
portion of cases, and, more recently, the attempt has been made to test 
susceptibility to, and to immunise against, other proteid poisons. 

ACCESSORY-SINUS SUPPURATION 

etiology. — In the large majority of cases infection reaches the accessory 
sinuses from the nasal cavity, and may result from a simple coryza or from 
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one of the acute infectious fevers. Influenza is especially liable to produce 
disease of the sinuses, which may also be caused by measles, scarlet fever, 
erysipelas, enteric, pneumonia or small-pox. In addition, antral suppura- 
tion is caused by infection from the teeth, particularly the second bicuspid 
and first two molars, whose sockets are in closest proximity to the antral 
floor. The discharge from one sinus readily enters and infects another, 
so that disease of several cavities often coexists. 

Symptoms and Diagnosis. — If the ostium of a suppurating sinus be 
occluded the pus is secreted under pressure, and the local symptoms are 
severe, whereas if the secretion can escape freely there may be no symptoms 
except discharge. The former class of case has been called “ closed ” and the 
latter “ open ” empyema. The difference between the two is, however, only 
relative, and many cases are alternating, the severe symptoms being relieved 
by periodical discharge. As the pressure of the pus in the cavity depends on 
the rapidity of its secretion, and the degree of occlusion of the ostium by in- 
flammatory swelling, it follows that the closed and open cases correspond 
generally to acute and chronic suppuration ; acute suppuration is usually 
fairly obvious, but some chronic cases with scanty secretion are only to be 
detected after very careful examination and may be for long the undiscovered 
cause of post-nasal catarrh, pharyngitis or chronic toxaemia. 

The symptoms, then, are swelling, pain, tenderness and discharge, to- 
gether with the secondary effects of the suppuration. Swelling is rare ; the 
bony walls are not bulged by an empyema, and this is a point of distinction 
between it and a tumour or cyst, but occasionally spread of the inflammation 
causes periostitis, or a fistula in the bone is formed leading to an abscess outside 
the sinus. Thus, in frontal sinusitis a swelling may appear at the junction 
of the inner and upper walls of the orbit, displacing the eye downwards and 
outwards, or an abscess may form here and, after opening, leave a fistula. 
Similarly, ethmoidal disease may produce a swelling farther back on the inner 
wall of the orbit, displacing the eyeball outwards. In antral empyema, a 
little oedema of the cheek, or slight swelling in the canine fossa, may be found, 
but a swollen cheek is more likely to be due to dental periostitis, while any 
definite bulging of its bony walls is an indication of a tumour. Pain is often 
severe in acute cases, and in chronic suppuration there may be considerable 
neuralgic pain. Pain of an intermittent character, relieved by a sudden 
gush of discharge from the nose, is highly characteristic of sinus disease, as 
also is a peculiar periodicity, for it tends to begin regularly at the same time 
every morning and to get better during the afternoon. The pain may be 
of a local inflammatory character, or may be of a neuralgic type and referred 
to various parts. In antral suppuration it is over the cheek, or may be 
referred to the teeth or frequently to the supra-orbital region. The pain of 
frontal sinusitis is over the cavity or along the supra-orbital nerve ; that of 
ethmoidal disease is over the nasal bridge, behind the eye or in the temple, 
and in sphenoidal suppuration, in the middle of the head, behind the eye, on 
the vertex or in the occipital region. Tenderness can usually be elicited in 
frontal empyema by percussion over the anterior wall, and especially by 
pressing upwards against the floor of the cavity ; it is less marked in antral 
disease, in the canine fossa. Discharge into the nose is the most important, 
and often the only, symptom. A localised stream of pus in the nose, which 
reappears after removal, is, in the absence of a foreign body, conclusive 
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evidence of suppuration in an accessory sinus. The differentiation of the 
affected sinus is made by following the pus to its source with a probe and, in 
the case of the antrum, by tapping with a trocar and cannula. The antrum, 
frontal and anterior ethmoidal cells open into the middle meatus, and the 
posterior ethmoidal and sphenoidal into the superior meatus. Further 
assistance is afforded by transillumination and skiagraphy. Fetor, both 
subjective and objective, is often present, and a serious degree of anajmia 
and Hl-health frequently results. 

Complications. — These include pharyngitis, laryngitis, bronchitis, and 
ositis media ; the swallowed pus causes various forms of gastric and intestinal 
disorder, including appendicitis. Acute septicsBmia, and pygeraia are rare, 
but symptoms of chronic poisoning are common, and include ana3niia, arthritis, 
fibro^itis, and even mental aberrations. A very important series of com- 
plications results from extension of the inflammation to surrounding parts : 
orbital abscess or cellulitis, osteo-myelitis of the frontal bone, cerebral abscess, 
thrombosis of the cavernous sinus, paralysis of the oculo-motor nerves and, 
from the sphenoidal sinus, papillcedema and optic atrophy. 

Treatment. — This, in acute cases, consists in rest in bed, hot fomen- 
tations to the affected part, aperients, a light diet, and a few doses of 
aspirin. Inhalations of mentholised steam at frequent intervals are of value, 
and may be prepared by adding 10 drops of 25 per cent, solution of menthol 
in spirit to a pint of steaming water in an inhaler. In recent oases of antral 
suppuration, the cavity should bo tapped with trocar and cannula and 
washed out with a warm saUne lotion ; this should be repeated daily or every 
two or three days, according to the severity of the disease, and will effect a 
cure in a large proportion of cases in an early stage. Frontal sinusitis has a 
greater tendency to spontaneous cure ; the anterior end of the middle turbinal 
may be amputated and occasionally a cannula can be passed and the cavity 
washed out. Cases which fail to recover under such treatment, and those of 
chronic suppuration, must be submitted to operation. 


SYPHILIS 

Congenital Syphilis 

The early foim appears at any time within 3 months after birth, usually 
within the first few weeks. The symptoms, frequently called “ the snufiles,” 
are those of nasal discharge and obstruction ; the former may be thin and 
ichorous, or purulent and bloodstained, and is often associated with cracks 
and excoriations about the nostrils, upper lip and angles of the mouth ; the 
obstruction may cause attacks of choking and frequently prevents the baby 
from taking the breast, ^nd so produces wasting and malnutrition. These 
symptoms are not pathognomonic of syphilis, but may also be caused by 
catarrhal and purulent rhinitis, therefore the diagnosis must be established 
by the concomitant lesions. 

The late form appears usually about the period of puberty, but may occur 
at any time after the age of about 6 years. It is characterised by a slow 
destructive gummatous infiltration and ulceration, and the symptoms are 
those of nasal catarrh and obstruction, frequently with fetor and crusting ; 
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ibia clirunic rhinitis destroys the ciliated cjjilLelium, and may thus cause a 
true atrophic rhinitis which persists after the syphilis has become quiescent 
or cured. Congenital syphilis is apt to produce a very characteristic “ saddle- 
back ” flattening of the bridge of the nose. 

Acquired Syphilis 

Primary chancre is very rarely seen on the ala of the nose, and is accom* 
panied by bubo of the submaxillary and pre-auricular glands, and by much 
induration and swelling. 

Secondary syphilis does not produce noticeable symptoms in the nose ; 
there may be rhinorrhoea and obstruction associated with hyperaemia of 
the mucosa. 

Tertiary syphilis occurs usually in the form of a diffuse gummatous 
infiltration and ulceration, which may proceed to necrosis of any of the bony 
or cartilaginous walls of the nose ; there is profuse purulent discharge, often 
bloodstained, which tends to dry into greenish-black crusts, the odour of 
which is extremely offensive. A localised gumma may occur on the septum, 
where it forms a smooth round swelling projecting into both nostrils which, 
by its contraction after healing, produces a steep depression of the bridge 
just below the nasal bones. Syphilitic ulceration sometimes attacks the 
external parts of the nose, causing perforation of the ala, or destruction of the 
columella with a characteristic depression of the nasal tip. 

Diagnosis. — This seldom presents much difficulty ; the form with crust- 
ing and ozsena imitates atrophic rhinitis, but in the latter there is never 
necrosis or decided ulceration — indeed intranasal necrosis may be considered 
pathognomonic of syphilis. A septal gumma has an appearance identical 
with that of a hasmatoma, but without the sudden onset and history of 
traumatism. Syphilitic perforations nearly always involve the bone, whereas 
those due to rhinitis sicca or lupus never do. Some cases of diffuse in- 
filtration resemble lupus ; but in the latter there is no necrosis or offensive 
odour, the characteristic nodules are usually to be seen at the edges of the 
lesion, and other patches of lupus may be found on the skin or in the fauces. 
The chief difficulty of diagnosis lies between severe syphilitic infiltration and 
malignant disease, but it can usually be determined by the clinical appear- 
ance, especially by the characteristic edge of the syphilitic ulcer, by the 
examination of an excised portion, by the Wassermann reaction, and by the 
results of anti-syphilitic treatment. 

Treatment. — General treatment must be very prompt and energetic 
to prevent irremediable deformity, and should ordinarily be begun with the 
injection of arsphenamine or of one of its congeners. Of local treatment, the 
lesions should be kept clean by frequent syringing with a saline lotion, to 
which lysol, sanitas or listerine may be added when the odour is offensive ; 
any necrosed bone must be removed as soon as it is loose. 


LUPUS AND TUBERCULOSIS 

Etiology. — With the exception of the rare occurrence of tuberculous 
ulceration as a terminal infection in advanced phthisis, the lesions produced 
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in the nose by lupus and by tuberculosis are indistinguishable ; it appears 
that the tubercle bacillus ^ds in the nasal mucosa a medium unsuitable 
for its development, its virulence is diminished, and it can only produce 
the modified lesions known as lupus. It is possible, also, that this modifica- 
tion of the bacillus by sojourn in the nose is the ordinary cause of lupus ; 
at any rate it is frequently primary lu the nares, whence it spreads lu the 
fauces and larynx and on to the face and hands. The disease begins most 
often between the ages of 15 and 30, is twice as common in females 
as in males, and is usually seen in badly nourished people of the poorer 
classes. 

Symptoms. — The early lesions are found on the antero-inferior part of 1 he 
septan;!, the nasal floor and the front end of the inferior turbinal, within 
reach of the finger-nail, which probably conveys the infection. The char- 
acteristic “ apple-jelly ” nodules are seen, witli or without ulceration, the 
latter with rounded slightly raised margins, and tending to spread in some 
directions and cicatrise in others. The lesions are covered by small adherent 
scabs, and perforation of tlie septal cartilage is common. The alae often 
become involved with destruction of the margin or with perforation, and 
the nostrils may be much narrowed and deformed by scarring, while the 
lachrymal duct is frequently involved. The progress of the disease is ex- 
tremely slow and may continue over many years. The subjective symptoms 
are nasal obstruction with a slight sticky discharge. 

Diagnosis. — The nares should be examined in all cases of cutaneous 
lupus, for, if the disease remain unhealed in the nose, relapses wall continually 
occur. In the majority of cases of nasal lupus the diagnosis is cleared up 
by the presence of lesions or scars on the face, fauces or larynx. The diffi- 
culties of diagnosis are from rhinitis sicca with perforation, and from syphilis. 
The typical brownish nodules are pathognomonic and can always be found by 
careful examination when the lesions are progressing ; they can be made 
more conspicuous by blanching the mucosa with adrenaline. The scabbing 
of rhinitis sicca quickly clears up under simple emollient treatment, while 
the lesions of syphilis are more rapidly progressive and tend to involve 
bone. 

Treatment. — The affected areas are defined by the application of 
adrenaline and thoroughly and carefully scraped away with a sharp spoon, a 
general anmsthetic being emjfioyed if the lesions are extensive ; small lesions 
and recurrences are destroyed with the galvano-cautery. Nascent iodine 
by Pfannenstiel’s method may be employed ; sodium iodide is given in 7-grain 
doses six times a day, while the nose is packed with gauze kept moist with 
peroxide of hydrogen, 10 volume strength, with 5 per cent, of acetic acid 
added ; when a marked reaction has been obtained this solution should 
be diluted to half its utrength, the iodide being continued as before ; 
the treatment may have to be persisted in for several months. Radium 
is still under trial, and tuberculin has not established its value in this 
affection. 

Of general treatment, arsenic in full doses, fresh air, cod-liver oil and 
fattening foods are of value. Lupus does not show the same tendency to 
spontaneous cure in the nose as in the larynx ; it is easy to obtain improve- 
ment, but complete cure is difficult. 
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TUMOURS OF NOSE 

Papilloma occurs on the skin lining the vestibule and diflcrs in no respect 
from cutaneous warts elsewhere. On the nasal mucosa it is excessively rare 
occurs usually on the septum, has a narrow pedicle, a rough red or greyish 
surface, and bleeds readily when touched ; occasionally the growths are 
multiple and, when large, arc difficult to diagnose from a malignant 
growth, but they do not erode bone; they tend to recur locally after 
removal. 

Fibroma, similar to the naso-pharyngeal fibromata, occurs, though 
rarely, as a smooth pink growth attached to the posterior region of the 
nares. It bleeds readily and spontaneously and demands great caution in 
removal. 

A ngio- fibroma, or “ bleeding polypus of the septum,” is less uncommon. 
It varies from the size of a pin’s head to that of a filbeit, is red or purple, 
smooth or finely lobulated, sessile or pedunculated, and grows from the 
anterior part of the septum. The prominent symptom is epistaxis, for the 
tumour bleeds freely and spontaneously. When pedunculated, it may be 
removed with the snare and the base cauterised ; when sessile, it should 
be stripped off the underlying cartilage with an elevator. Recurrence is 
common. 

Osteoma and encfiondroma are extremely rare, usually grow from the 
ethmoid region and produce obstruction and deformity. 

Cysts. — Mucous polypi are occasionally cystic ; the so-called “ ethmoidal 
cyst is an enlarged cell in the anterior part of the middle turbinal pressing 
on the septum and causing obstruction and headache. True cysts are some- 
times seen on the anterior part of the nasal floor, and arise from the roots of 
incisor teeth. When small, they may be treated by intranasal removal of 
part of the wall ; when large, they should be dissected out from the gingival 
fold. Mucoceles are cystic dilatations of the antrum, frontal sinus, or an 
ethmoidal cell. 

Malignant tumours occur in all varieties : carcinoma, sarcoma, and endo- 
thelioma. Though they sometimes appear on the septum or nasal floor, the 
usual site of origin is the ethmoidal region. They tend to expand the bones 
of the face, producing a characteristic frog-like deformity, and they frequently 
invade the antrum and expand its walls, constituting a common variety of 
tumour of the upper jaw. The facial, palatine and orbital walls of the 
antrum may each be bulged outwards, the latter with displacement of the 
eyeball, and egg-shell crackling can sometimes be elicited. Sanious discharge 
and free spontaneous haemorrhage are prominent symptoms and important 
for diagnosis. Surgical excision produces permanent cure in only a small 
proportion of cases ; better results, especially in endothelioma and sarcoma, 
are obtained by the implantation of radium. According to the situation of 
the growth, access is gained by opening the antrum through the canine fossa, 
by lateral rhinotomy, or for the lower part of the nose by an incision in the 
gingivo-labial fold from the molar teeth of one side to the other. 

Hakold S. Barwell. 
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DISEASES OF THE NASO-PHARYNX 

ADENOIDS 

iEtiology. — J3y this term is implied a chronic enlargement of the lymphoid 
tissue of the naso-pharynx, the “ pharyngeal tonsil.” This is normally 
present in childhood and disappears by the age of 20 or thereabouts, but if 
chronically enlarged may remain up to any age. The precise stage at which 
the enlargement becomes pathological can only be determined by the symp- 
toms which it produces ; thcs(i usually become manifest between the ages 
of 3 and 8, but occasionally show themselves at or soon after birth. The 
incidence of adenoids is universal, but they are most common in damp 
temperate climates, and chronic or recurrent nasal catarrh is the principal 
factor in the causation ; the infectious fevers, particularly measles, scarlet 
fever, and diphtheria, are also a frequent cause of the hypertrophy. 

Pathology. — The adenoid, as it should really be called, or enlarged pharyn- 
geal tonsil, is a mass of lymphoid tissue of definite anatomical shape ; it is 
thickest above and tapers away below, and presents a aeries of ridges which 
radiate from below upwards and slightly outwards. In older patients the 
mass is firmer and more fibrous, and the ridges are often adherent in places, 
leaving deep clefts and furrows in which secretion can collect and decompose. 

Symptoms. — The symptoms of adenoids are many and various, and in- 
clude those due to nasal obstruction, those caused by infection and by the 
extension of inflariimation, and reflex processes attributable to irritation and 
lowered vitality. In infants the nasal obstruction interferes with sucking 
and a serious degree of malnutrition will result unless the baby be carefully 
spoon-fed. Older children snore at night, breathe heavily in the day, and 
either bolt their food or eat very slowly owing to the necessity of breathing 
through the mouth. Owing to lack of oxygen the patients sleep restlessly, 
wake unrefreshed and often sufEer from a peculiar inability to concentrate 
the attention sometimes called “ aprosexia.” Persistent nasal obstruction 
during the period of growth mechanically produces permanent deformities 
of the jaws and face which narrow the nasal passages, prevent the mouth 
from closing naturally and thus perpetuate mouth-breathing. When the 
mouth is habitually held open, the alse nasi are pulled downwards with the 
cheeks, and become narrow and slit-like and fall in like valves with each 
inspiration ; this “ alar collapse ” is an important cause of obstruction in 
neglected cases of adenoids. The palate is narrow and highly arched ; the 
dental arch is narrow and V-shaped, so that the upper incisors, crowded 
and prominent, look out^wards rather than forwards, and are not covered 
by the short upper lip ; the lower jaw retains its infantile obtuse angle, and 
the lower incisors lie behind the upper ; the chin is receding and, in the 
worst cases, when the molar teeth come into contact on biting, the incisors 
cannot meet. Only a proportion of cases of adenoids shov/ these deformities, 
and there is, indeed, considerable uncertainty as to the importance of adenoids 
in their aetiology ; undue softness of the bones, sucb as occurs in rickets, is 
doubtless an additional factor, and also in the causation of the malformations 
of the chest which result from the obstruction to the entry of air. The long 
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narrow un expanded chest with acute costal angle and prominent scapulaj 
is the commonest deformity. Harrison’s sulcus, a transverse depression 
corresponding to the attachment of the diaphragm ; pigeon-breast, a pro- 
minent sternum with depressed costal cartilages ; and funnel-breast, a 
sharp depression at the lower end of the sternum, are also encountered. 

Various infective processes result from the spread of inflammation and, 
if the naso-pharynx be large, are not necessarily associated with nasal ob- 
struction. The terribly common catarrhal and suppurative affections of 
the car in [children are, in an overwhelming majority of cases, the result of 
adenoids. Blepharitis and phlyctenular conjunctivitis are also associated 
with adenoid vegetations. Feverish attacks, often with tender enlargement 
of the cervical glands, arc caused by infection of the pharyngeal and faucial 
tbnsils, and tuberculous disease of the glands is usually due to passage of the 
bacilli through these portals ; in such cases the tonsils and adenoids may 
remain unaffected or may themselves show tubercles under the microscope. 
Chronic or recurrent bronchitis frequently results from the infection spreading 
to the lower air-passages. The mucus secreted by the adenoids is swallowed 
in large quantities, and produces derangements of stomach and intestines 
with failure of growth and general health. Finally, mouth-breathing pre- 
disposes to dental caries. The irritation of these vegetations, and their 
effect on respiration and the general health, account for numerous reflex 
and nervous disturbances. Among them may be enumerated laryngitis 
with spasm called “laryngitis stridula,” spasm of the glottis without laryn- 
gitis or “ laryngismus stridulus,” stammering, reflex cough, asthma, night 
terrors and nocturnal enuresis ; it should be stated that the latter disorder 
is by no means always to be cured by removal of the concomitant adenoids, 
and that in general too much stress must not be laid upon the presence of 
adenoids as the causative factor in all these reflex disturbances. 

Diagnosis. — In the majority of tractable children a view of the naso- 
pharynx can with patience be obtained with a good light and a very small 
rhinoscopic mirror, when the upper part of the septum and the concavity 
above it are seen to be occupied by an irregular convex mass. Where this is 
impossible a rapid digital examination may be required ; this is extremely 
unpleasant to the little patient, and may be postponed, in those cases where 
the tonsils ai-e sufficiently large to call for removal, until the child is anajsthe- 
tised. Similarly, in very frightened, intractable children, if the symptoms 
point strongly to adenoids it is wiser to give an ansesthetic for examination, 
being prepared to remove the vegetations if present. In the mongolian type 
of idiocy the tongue is large and the mouth persistently open, and in micro- 
cephaly the extremely undeveloped naso-pharynx causes nasal obstruction ; 
cases of both these types of maldcvelopmcnt are often brought to the doctor 
in the hope that removal of their adenoids wiU cure their “ backwardness,” 
and care should be taken not Lo fall into the error of performing a useless 
operation, though if a well-marked adenoid be present it should be removed 
under a guarded prognosis. On the other hand, adenoids can be present 
and produce serious secondary effects without causing nasal obstruction or 
any appearance of the typical “ adenoid facies.” 

Treatment. — The normal naso-pharyngeal tonsil becomes swollen during 
a coryza, and such temporary swelling should not be diagnosed as “ adenoids,” 
by which term chronic hypertrophy is understood, and does not call for 
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removal provided that it subsides promptly, does not frequently recur, and 
is not associated with otitis media or other important complications. In 
such cases, and when the only symptom is a mild catarrh, the regular use of a 
simple warm saline lotion with a rubber ball-syringe (see p. 1086) will often 
effect a cure ; in children below the age of 5 or 6 syringing is apt to be difficult 
and the lotion may be used in a spray, while in infants it is best to drop it into 
the nostrils from a small pipette like the filler of a fountain-pen. This treat- 
ment should be combined with open air — ^if possible a change to the seaside 
or a bracing country district — cod-liver oil, iodide of iron, or arsenic. Breath- 
ing exercises are of great value in these slight catarrhal cases, but only do 
harm where there is marked obstruction. 

When the enlargement frequently recurs or has gone on to chronic hyper- 
trophy, operative removal is the only treatment, and this is especially called 
for when any aural symptoms supervene, or when cervical adenitis is present. 
After operation the general treatment referred to above is valuable, but the 
nose should on no account be syringed until healing is complete, as this 
encourages aural complications. If the ala; nasi are collapsing, or the (jlnist 
narrow, breathing exercises are of use, but healthy open-air occupations are 
more useful still. In patients in their teens, or upwards, tiirbinal hypertrophy 
has not infrequently resulted ; the surgeon should be prepared to snare off 
enlarged posterior ends of the inferior turbinals at the time of the openftion, 
and intranasal cauterisation may be required later. 


TUMOURS 

Innocent tumours in the naso-pharynx arc exceedingly rare ; the so-call(*,d 
“ choanal polypus ” is a variety of nasal mucous polypus which hangs into 
the naso-pharynx from a long pedicle attached within the naris. 

Fihro7}ia of the naso-pharynx, or naso-])haryngeal polypus, occurs usually 
in males between the ages of 10 and 25, grows by a broad pedicle from the 
periosteum of any part of the walls of the naso-pharynx, usually from the 
basi-sphenoid, and forms a smooth, rounded, pink mass which fills the naso- 
pharynx and sends prolongations into the nasal cavities. The palate is 
pushed downwards, the bones of the face expanded, and the eyeballs separ- 
ated and displaced, producing the “ frog-face ” deformity. The cardinal 
symptoms are nasal obstruction and discharge, with headaclic and severe 
cpistaxis ; aural comj)lications may follow, or the eyes may be involved, with 
diplopia, exophthalmos and compression of the optic nerve ; and, finally, 
death results from exhaustion, haemorrhage, sepsis or cerebral invasion. 
Histologically the tumour is composed of fibrous tissue containing numerous 
thin-walled blood vessels and a variable admixture of round or fusiform cells, 
so that in some cases it might be described as a fibro-sarcoma ; but it is not 
truly malignant, for it neither involves the glands nor becomes disseminated, 
though there is a tendency to local recurrence after removal. 

Radium has proved of considerable value in reducing the size and vascu- 
larity of these growths, as a preliminary to operation. 

Malignant tumours are not common in the naso-pharynx, but epithelioma, 
sarcoma and endothelioma all occur. The early symptoms are chiefly pains 
of a neuralgic character and those produced by Eustachian obstruction ; 
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later, epistaxis, nasal obstruction, secondary involvement of glands and 
affections of the eye and cranial cavity may appear. Surgical removal is 
rarely feasible, but sarcomata and endotheliomaia in this region sometimes 
yield remarkably to treatment by radium. 

Harold S. Barwell. 


DISEASES OF THE LARYNX 

ACUTE CATARRHAL LARYNGITIS 

.etiology. — The affection ordinarily occurs as part of a coryza, or cold, 
the inflammation spreading downwards from the nose or naso-pharynx. It 
is also oaused by over-use of the voice, especially with faulty voice-production, 
and freouently a slight catarrh is made worse by using the voice during a 
cold. * occurs in many infectious fevers, e.g. influenza, measles, scarlet 
fever, ^^hoid and small-pox, and it is occasionally a result of traumatism, 
instrumentation, or the inhalation of irritating fumes in chemical works or 
of the gases used in waif an ‘predisposing causes are chiefly those factors 
which favour attacks of coryza, such as nasal obstruction or discharge, 
sedentary occupations and overheated rooms ; apart from local tuberculous 
lesions, consumptives are very subject to laryngeal catarrh. 

Symptoms. — The symptoms consist of hoarseness or aphonia, local 
discomfort varying from dryness or tickling to a burning sensation or actual 
pain, and irritable cough. There is little expectoration, unless the trachea 
and bronchi are involved. At the onset there may be slight feverishness 
and malaise. The degree of hoarseness is by no means proportionate to the 
objective appearances ; the voice may be quite good in cases of decided 
hypersomia, and may be completely lost when little abnormal is to be seen. 
This depends largely on the neuro-muscular tone ; a muscular man will 
retain a strong voice with a degree of inflammation which would render a 
weakly woman completeljr aphonic — ^indeed some women lose the voice with 
every slight cold, so that it becomes difficult to differentiate between laryngeal 
catarrh and “ functional aphonia.” On the other hand, in some voice-users 
redness of the cords appears to be the normal condition and causes no inter- 
ference with function. This variable effect on the voice is to be observed in 
all forms of laryngeal disease. In children, acute laryngitis is a serious 
affection. They show a far greater tendency to oedema and to spasm, and 
as the glottis is not only absolutely but relatively smaller than in adults, a 
dangerous dyspnoea may ensue with great rapidity. The larynx is reddened, 
and this is most obvious on the parts usually pale — the epiglottis and vocal 
cords, the vessels on the former being unduly prominent. The cords may be 
red, pink, yellowish, or merely have lost their bright pearly lustre. A small 
amount of mucous secretion is generally present, but no large accumulations 
or strings of mucus, such as are seen in chronic laryngitis. There is often a 
little swelling of the cords so that, on phonation, their edges come into 
contact at the centre ; this explains how singers’ nodules are caused by use 
of the voice during a laryngitis. 

Treatment. — ^People suffering from the slighter degrees of laryngitis 
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rarely apply for treatment, unless they are professional voice-users. The 
patient should remain in a warm (65® F.), well-ventilated room, preferably 
in bed, and must not attempt to use the voice. The coryza, if present, 
should be treated at the same time. Steam inhalations are of value and 
may be used from an inhaler or from a jug round the mouth of which a towel 
has been wrapped in the shape of a cone. The water should be at a tem- 
perature of 130® to 140° F., and one of the following medicaments may be 
added in the proportion of one drachm to the pint : Compound tincture of 
benzoin (Friar’s balsam) fl. oz. 1 , with or without menthol, grs. 10-1 5 ; or benzoic 
acid, grs. 3, kaolin, grs. 12, tincture of tolu, min. 18, and water to fl. oz. 1, these 
being sedative, while oleum pini sylvestris, min. 40, magnesii carb. levis, grs., 20, 
water t»o fl. oz. 1 is mildly stimulating. Steam inhalations should only be 
ordered when the patient can remain in a warm room ; when he is not con- 
fined to the house, or in a later stage, an oily solution from an atomiser is 
preferable, such as menthol, grs. 7, camphor, grs. 3, chlorbutol, grs. 5, liquid 
parafl&n, fl. oz. 1. Internally, expectorants are indicated; tinctura ipeoa- 
cuanhfis, min. 10, or vinum antimoniale, min. 5, potassium iodide, gra.h2 or 3, 
ammonium carbonate, gr. 4 — singly or in combination — or amiionium 
chloride, grs. 5, or oil of cubcbs, min. 5 in syrup, every 4 or 6 hours. If cough 
is severe it should be restrained ; a lozenge of morphine and ipecacuanha 
is useful, or a linctus containing diamorphine hydrochloride, gr. , or liqtor 
morphinae, min. 2 to 4 to each drachm. 

The acute laryngitis of children calls for prompt treatment. One or two 
grains of calomel may be given every 3 hours until the bowels have acted 
freely, after which it may be continued in J-gr, doses three times a day. 
Hot fomentations to the neck and a steam-kettle are advisable, and in acute 
febrile cases, 1 minim each of tincture of aconite and vinum antimoniale 
every 3 hours. If dyspnoea occurs, an emetic dose of ipecacuanha often 
gives prompt relief ; 60 minims of the tincture followed by 30 minim doses 
every half-hour until vomiting occurs : in very young or weakly .children, 
15 minims every quarter-hour is to be preferred. 


SPASMODIC LARYNGITIS 
Synonym. — ^Laryngitis Stridula. 

This is simply catarrhal laryngitis with spasm of the glottis* as a marked 
feature. It is a disease of childhood and is predisposed to by general ill- 
health, rickets and adenoids. The onset is that of an ordinary cold, with 
slight feverishness, hoarseness and a frequent cough, and during the evening 
or night the respiration becomes embarrassed. There is inspiratory stridor, 
recession of the epigastrium^ and lower ribs and, in some cases, an alarming 
degree of asphyxia. The symptoms tend to subside towards morning and, 
though they may recur on the next few nights, it is usually with diminishing 
severity. The condition should be distinguished from laryngismus stridulus, 
in which there is no hoarseness or other symptoms between the attacks. 
The evanescence of the symptoms serves to distinguish it from oedematous 
laryngitis and from diphtheria, in which the attacks become increasingly 
severe. The general health requires attention, and adenoids, if present, 
must be removed after recovery has taken place. 
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(EDEMATOUS LARYNGITIS 

Synonym. — QSderna of the Larynx. 

Etiology. — (Edema of the larynx is not a disease but a pathological 
condition due to a variety of causes. Non-inflammatory oedema may be 
mentioned here for the sake of completeness ; it occurs, though rarely, as 
part of the general anasarca of renal and cardiac disease. Angio^neurotio 
oedema sometimes occurs in the larynx, in which event it produces rapid and 
sometimes fatal dyspnoea (see p. 1074). The swelling which occasionally 
results from administration of potassium iodide in susceptible subjects may 
be placed in the same category. 

Inflammatory oedema seldom results in adults from a simple catarrh, 
but it may do so in children ; it more often occurs as part of an acute septio 
infection of the pharynx, trachea and bronchi, acute fulminating laryngo- 
tracheo-bronchitis,” (Edema may follow various forms of traumatism, the 
drinking of corrosive poisons, inhalation of irritating vapours, such as the 
poison gases of warfare, the lodgment of foreign bodies, or rough or unduly 
prolonged bronchoscopy. Scalding, from attempts to drink from a kettle- 
spout, is a common cause among children. In other cases it is a sequela of 
typhoid fever, pneumonia, scarlet fever or small-pox, and is a local com- 
pheation of syphilitic, tuberculous, cancerous or traumatic ulceration. 

Symptoms. — ^If part of a septic pharyngo-laryngitis, the general symptoms 
are severe. The chief local symptom is dyspnoea with inspiratory stridor 
and the associated symptoms of asphyxiation ; there is hoarseness or aphonia, 
local discomfort and tenderness, and sometimes dysphagia. The aryteno- 
epiglottidean folds are enormously swollen, appearing as pale or purple 
translucent flask-shaped masses ; if the epiglottis be oedematous it forms a 
sausage-shaped swelling of the same appearance. The mucosa of the vocal 
cords is too adherent to permit much swelling, and “ cedema of the glottis 
is therefore a misnomer. The subglottic region is lax and may become 
swollen ; indeed, the oedema may be confined to this region and then appears 
as a red swelling below each vocal cord. In children oedema may be inferred 
from the steadily increasing dyspnoea without the rapid increase and decrease 
typical of spasmodic laryngitis. 

Treatment. — In slight oases, the swelling may be reduced by sucki^ 
ice and by the application of an ice-bag to the neck ; the latter is inadmis- 
sible in young children. A spray of adrenaline, I in 1000, may be used. 
Hypodermic injections of pilocarpine, gr. are recommended and, for the 
oedema produced by iodides, large doses of bicarbonate of soda. Free scarifica- 
tion of the oedematous tissues at the upper aperture should be practised 
without undue delay ; in adults this should bo done with a laryngeal lancet 
under guidance of the mirror, but in children it is best performed with a 
curved bistoury guarded to near the point with strapping and passed down 
along the left forefinger as a guide. If this does not give quick relief, or if 
the dyspnoea be severe, tracheotomy should be performed without delay. 
Intubation is not suitable for cases of oedema of the upper aperture of the 
larynx, though it may be employed for subglottic cases, provided that skilled 
attention be immediately available should the tube be coughed out. Angio- 
neurotic oedema should be treated by a spray of adrenaline, and the same 
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drug, or a colloidal preparation of calcium, may be injected hypodermically ; 
tracheotomy may here also be required. 


MEMBRANOUS LARYNGITIS 

The formation of false membrane in the larynx is nearly always part of 
an attack of diphtheria, which is discussed elsewhere, but by the term mem- 
branous laryngitis is implied a formation of membrane of non-diphtheritic 
origin. Apart from traumatic cases, due to irritating chemicals and scalds, 
inflammation of the larynx accompanied by membrane may be caused by 
streptocjoccal infection. The affection occurs especially in children between 
the ages of 2 and 8 years. The first symptom is hoarseness, soon followed 
by a brassy cough and the signs of dyspnoea ; the patient is restless and the 
temperature rises rapidly to 103° or 104°. In some cases, however, the 
disease takes a subacute form, the attacks of dyspnoea being worse at night 
and abating towards morning. The diagnosis from diphtheria is only possible 
by bacteriological examination, and pending the report the case should be 
treated with antitoxin ; but it may be noted that the pharynx is nearly 
always involved in diphtheria, whereas in membranous laryngitis the disease 
is often primary in the larynx. The prognosis is grave, worse than that 
of diphtheria since the introduction of antitoxin. An emetic dose of 
ipecacuanha should be given, and a steam-tent and hot fomentations to 
the neck arc advisable. Calomel treatment is recommended ; 1 or 2 grains 
every 3 hours until the bowels have acted freely, and subsequently 1 grain 
three or four times a day ; the sulphanilamide group of drugs will doubtless 
be of value in this, as in other streptococcal infections. Tracheotomy or 
intubation must not be delayed when there is serious dyspnoea. 


CROUP 

Croup is an expression which dates from a period when the diagnosis of 
diseases of the throat was less exact than now but, as it is still in occasional 
use, it may well receive a definition in this place. The term can be used to 
cover any respiratory obstruction or obstructive dyspnoea, especially in 
children, but is usually limited to acute affections and therefore docs not 
ordinarily include such conditions as multiple papillomata, congenital web 
or cicatricial stenosis. Croup may thus be caused by various inflammatory 
affections such as cedematous laryngitis, membranous laryngitis (both 
diphtheritic and non-diphtheritic), spasmodic laryngitis and retropharyngeal 
abscess, or by such reflex disturbances as laryngismus stridulus and spasm 
of the glottis, and is in fact descriptive of a symptom rather than of a disease. 


CHRONIC LARYNGITIS 

.Etiology. — The causation is similar to that of acute catarrhal laryngitis ; 
indeed, chronic laryngitis is often the result of recurrent or persistent acute 
catarrh. The principal factors which predispose to chronicity are nasal 
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obstructions and discharges, dusty occupations and lack of fresh air, over-use 
of the voice and faulty voice-production, and the abuse of alcohol or tobacco ; 
consumptives are particularly liable to non-specihe catarrhal laryngitis, and 
oral sepsis must not be omitted. Almost any cause of general iU-health 
may be included among the predisposing causes, such as gout, rheumatism, 
annemia, and gastro-intestinal, cardiac and hepatic disorders. 

Symptoms. — The only constant symptom is impairment of the voice, 
which is hoarse, easily tired or even, though rarely, completely aphonic ; it is 
sometimes weakest when tired in the evening, but is often at its worst on 
rising in the morning or after a rest. There is frequently a sensation of 
aching, dryness, tickling or of a lump in the throat, and there is usually 
some cough, but little expectoration unless the trachea and bronchi are 
involved. 

The objective appearances vary with the severity of the affection. The 
larynx generally is of a deeper red than usual, and the vocal cords have 
lost their normal pearly lustre and are pink or grey ; they are usually some- 
what thickened at the edges, and enlarged vessels may be visible on their 
surface ; the vocal processes are often prominent and may be reddened or 
show up white against the hypersemic cord. Strings of sticky secretion may 
stretch between the cords, or a little globule of mucus may form on the 
centre of the cord during phonation ; adduction is frequently imperfect. 
When the epiglottis is reddened, its yellow edge stands out clearly and 
enlarged vessels are visible ; the ventricular bands are often swollen so as 
to hide the outer part of the cords. The mucous membrane in the inter- 
arytenoid space, thickened and relaxed, is seen to be thrown into folds on 
adduction of the cords, and may form a mass large enough to prevent their 
approximation. 

Atrophic rhinitis usually produces a form of inflammation, laryngitis 
sicca, in which small brown scabs adhere to the cords and posterior com- 
missure, but occasionally the disease itself spreads to the larynx, which is 
covered by large greenish or brownish-black fetid crusts ; more rarely still 
the crusts extend into the trachea and cause severe dyspnoea, which may 
prove fatal. 

Pachydermia laryngis is a somewhat rare variety of chronic laryngitis, 
occurring principally in middle-aged men. It is frequently ascribed to 
alcoholism, perhaps on insufficient grounds, to syphilis and to tubercle ; 
the diagnosis between pachydermia and these two diseases is, however, 
often a matter of difficulty. The characteristic epithelial thickenings are 
probably of the nature of corns, resulting from frequent cough and continued 
irritation. There is hoarseness of a rough raucous character, but no particular 
discomfort. The epithelial thickening is pink or whitish and occupies the 
posterior or cartilaginous region of the glottis from the vocal processes 
backwards to the posterior commissure. A circumscribed swelling appears 
on each vocal process, with a small cup or depression at the apex ; the 
approximation of the cords is better than would be expected, because the 
prominence on one vocal process fits into the depression at the other. The 
epithelium of the inter-arytenoid space is thrown into ridges, which fill up 
the angles between the arytenoid and the posterior commissure, but l^ve 
a depression in the middle line. These firm, opaque, symmetrical swellings, 
without ulceration, are distinguishable from the soft irregular granulations 
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of a iuberciilous lesion, and the cup-shaped swelling on the vocal process, even 
when more marked on one side, should not be mistaken for an early 
epithelioma. 

Treatment. — ^The detection and correction of the setiological factors 
are the most important part of treatment. Any constitutional disturbance, 
such as anaemia, rheumatism, gout or dyspepsia, should receive attention. 
Over-indulgence in tobacco or alcohol, lack of ventilation and exposure 
to dust must be considered, and with teachers the black-board chalk is a 
common source of irritation. 

Incorrect voice-production is a factor of great importance especially, but 
by no means exclusively, among those who use the voice largely in their 
occupations ; in such, a course of lessons in voice-production often works 
wonders. In a large proportion of cases the primary cause of the lar 3 mgitis 
is to be found in the nose, therefore any source of nasal obstruction, catarrh 
or suppuration must be carefully looked for and treated ; any concomitant 
pharyngitis should also receive attention. 

Locally, treatment must begin with rest of the voice, which should be 
absolute in the case of professional voice-users. Where there is much secre- 
tion a saline lotion may be used in a spray — sodium bicarbonate, borax, 
sodium chloride, 10 grains of each, thymol water, 120 minims, glycerin, 
60 minims, water to 1 ounce. Oily solutions are usually preferred, such 
as menthol, 5 grains, camphor, 2 grains, chlorbutol, 5 grains, or oil of euca- 
lyptus, pine or ^aultheria in similar proportions, to an ounce of liquid paraffin. 
The direct application of pigments is not often called for, and is to be recom- 
mended only when pachydermatous changes are present ; in such cases the 
cautious application of a solution of nitrate of silver on a cotton-wool mop 
once a week may be tried, beginning with 5 grains to the ounce and increasing 
the strength gradually to 50 or more grains. Dundas Grant advises an 
alcoholic solution of salicylic acid, beginning with 1 per cent, and increasing 
to 6 or 8 per cent. 

Internally, small doses of potassium iodide, 2 or 3 grains, or the yellow 
proto-iodide of mercury, grain, three times a day over long periods, is 
of value. 


CONGENITAL LARYNGEAL STRIDOR 

In this condition there is an exaggeration of the infantile shape of the 
upper aperture of the larynx ; the epiglottis is sharpljr folded laterally, the 
ary-epiglottic folds are almost in contact, and the opemng is thus reduced to 
a narrow vertical slit. As these parts are very ilaccid in infancy, they become 
sucked together during inspiration and, by their vibration, produce the 
characteristic stridor. This stridor is noticed very soon after birth, it is in- 
spiratory, of a peculiar purring or even musical character, and is most marked 
during active breathing and crying. The voice is unaffected, and there is 
remarkably little sign of dyspnoea or distress. These characteristics distin- 
guish the condition from other forms of obstruction found in infants, such as 
laryngeal webs or papillomata, or “ thymic asthma.*’ It tends to (^appear 
during the second year of life, but the prognosis must be guarded in early 
infancy, for an attack of bronchiris is more than ordinarily dangerous and 
kills a proportion of these patients. 
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SYPHILIS 
Congenital Syphilis 

The early, or secondary, form appears in the first few months of life and is 
rarely recognised, but it may be suspected when the cry is hoarse in an 
infant with active syphilitic lesions. 

Tertiary lesions are rare, and usually make their appearance about 
puberty, less often during the second dentition. The disease takes the 
form of diffuse infiltration with or without ulceration ; the swelling may 
produce obstruction, and rarely cicatricial stenosis may ensue. The symptoms 
are stridor with hoarseness, and tracheotomy may be required. 

Acquibed Syphilis 

Symptoms. — Secondary lesions are superficial, cause no symptoms but 
hoarseness, and seldom come under observation. The commonest manifesta- 
tion is an erythema which differs from that of catarrhal laryngitis by being 
more uneven and patchy in its distribution, and may affect one cord, leaving 
the other normal. Mucous patches are occasionally found on the cords or 
on any part of the larynx, appearing as superficial erosions with a smooth 
greyish base and a sharply defined hyperaemic margin. The fauces are nearly 
always affected at the same time. 

Of tertiary lesions, the superficial serpiginous ulcer is occasionally seen 
with the same characters with which it more commonly appears on the 
fauces. Diffuse infiltration may attack any part of the larynx, but chiefly, 
in contra -distinction to tuberculosis, the anterior regions, such as the epiglottis 
and the front parts of the vocal cords. Subglottic infiltration is fairly 
frequent and abduction of the cords often limited, so that stenosis is much 
commoner than in tuberculous disease. The typical circumscribed gumma 
is distinctly rare ; it is single, unilateral, and attacks especially the epiglottis 
and arytenoids, and usually breaks down rapidly to form a deep excavated 
ulcer, which may result in perichondritis, exfoliation of cartilage, and, 
ultimately, in severe cicatricial stenosis. The subjective symptoms are 
hoarseness, of a peculiar rough “ raucous ” character, and sometimes dyspnoea 
with stridor ; pain is in general not a prominent symptom, but a gumma on 
the upper aperture may cause severe dysphagia. 

Diagnosis.— From tuberculous disease the diagnosis is discussed under 
that heading (see p. 1107). From epithelioma a gumma is distinguished 
by its more rapid evolution ; the edge of an epithelioma is thick and everted 
and its base nodular, whereas these characters are less marked in syphilitic 
ulceration, the margin of which is hypersemic and frequently sharply cut ; 
while other parts of the larynx or fauces often show syphilitic lesions. The 
hard infiltration of secondarily involved glands is characteristic of malignant 
disease. 

Treatment. — Greneral treatment is urgently called for to prevent peri- 
chondritis and stenosis. Local treatment is not often required. Trache- 
otomy should be performed when decided dyspnoea is present ; it seems to 
aid the recovery of the larynx, and the tube can often be omitted in a short 
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time, when anti-syphilitic medication has removed the obstructing lesion. 
Necrosed pieces of cartilage must be removed by internal or external opera- 
tion, and insufflations of orthoform are indicated when dysphagia is present. 


LUPUS 

Lupus in the larynx is comparatively rare, and is probably always second- 
ary to the disease in the nasal passages. 

Symptoms. — The lesions begin on the epiglottis and slowly spread along 
the aryteno-epiglottic folds ; the interior of the larynx is less often attacked 
and the cords usually escape. The infiltration is composed of tiny red nodules, 
which develop the typical “ apple-jelly ” centre and break down to form 
multiple coalescent shallow ulcers, the smooth base covered by a scanty 
secretion and with indefinite uninflamed margins. Cicatricial contraction 
goes on during the progress of the affection, and the epiglottis, if not destroyed, 
is usually much deformed ; but the scars are less thick, and the contraction 
less severe than in syphilis, and marked stenosis is less common. 

Treatment. — The disease shows a decided tendency to spontaneous cure, 
and in many cases of cutaneous lupus the scars of healed disease can be seen 
in the larynx. Open-air treatment, as carried out in a sanatorium' with 
good food, moderate exercise, and cod-liver oil suffices to cure most cases. 
Arsenic, in large doses, appears to have a specific effect, starting with 5 minims 
of liquor arscnicalis 3 times a day and increasing the dose gradually to 
15 or more minims. Local treatment should be reserved for those cases 
which general measures fail to cure. If the lesions are confined to the epi- 
glottis, this may be removed ; for more diffuse infiltration repeated galvano- 
cautery puncture gives the best results, but over-zealous application will 
promote stenosis. Good results have been reported from the use of radium, 
applied externally to the neck in the form of plates. 


TUBERCULOSIS 

iEtiology. — Primary tuberculosis of the larynx is so rare as to be of no 
practical importance ; in the overwhelming majority of cases the disease 
m secondary to pulmonary tuberculosis, of which it is a common and im- 
portant complication. It is probably caused by infection from the sputum, 
is two or three times commoner in men than in women, and is most frequent 
between the ages of 20 and 40. St Clair Thomson finds that the difference 
in sex-incidence is occupational, and that women working in office and 
factory are as susceptible^s men. 

Symptoms. — The disease attacks, in order of frequency, the vocal cords, 
arytenoid region, inter-arytenoid space, ventricular bands and epiglottis; 
in general the lumen is invaded before the upper aperture, and the posterior 
rather than the anterior parts of the larynx. The typical infiltration is finely 
nodular, pallid and soft in appearance ; ulcers are shallow, with a smooth 
speckly base and pale ill-defined margin. On the vocal cord the disease 
chiefly attacks the posterior half and especially the vocal process, where 
ulceration readily reaches the underlying cartilage and may produce a deep 
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triangular excavation. Thickening in the inter-arytenoid region is common ; 
infiltration of the aiytenoids results in typical pale semi-translucent flask- 
shaped swellings, while the epiglottis appears as a firmer red sausage-shaped 
mass. 

Of subjective symptoms, the hoarseness is very characteristic, the voice 
being weak and effortless and very different from the raucous voice of syphilis. 
Cough and expectoration are mostly due to the pulmonary disease and not 
in any considerable degree to the larynx. Pain on swallowing is common 
and often very intense ; there may also be actual obstruction to degluti- 
tion and, in a late stage, entry of food into the larynx. Dyspncea is 
rare. 

Diagnosis. — ^Although signs of pulmonary tuberculosis are helpful in 
diagnosis, it is obvious that any kind of laryngeal disease may occur in a 
consumptive patient. 

From simple laryngitis . — In the earliest stage of invasion tuberculous laryn- 
gitis may exactly resemble catarrh, but redness of one cord only is certainly 
not due to catarrh, and the latter quickly improsrcs under treatment. The 
swollen arytenoids of oedematous laryngitis are less pale and more transparent, 
while the affection is acute and the entire larynx inflamed. Inter-arytenoid 
infiltration resembles pachydermia, but the latter is opaquely white, firm 
and symmetrical. 

From lupus, typical tuberculosis differs completely. The former is pain- 
less, affects first the epiglottis and upper aperture, is never accompanied 
by oedema, and tends to cicatrisation. But there is a chronic “ lupoid ” 
form of tuberculous laryngitis which attacks the epiglottis and is very 
similar to lupus. 

From syphilis . — ^The tuberculous ulcer has an ill-defined margin without 
surrounding hypersemia ; the base has a yellow speckled appearance, and 
on healing there is little scarring or contraction. The superficial syphilitic 
ulcer has a well-defined hypereemic margin, with a smooth, flat base ; the 
deep ulcer is crateiiform,” with thickened punched-out edge, and, on 
healing, leaves a dense scar and marked deformity. In general, syphilitic 
lesions attack the anterior half of the larynx, tuberculous the posterior ; 
the former look firm and dense, the latter soft, translucent and ill- 
defined. 

From neoplasms . — Only the rare tuberculomata resemble innocent 
tumours. Occasionally tuberculosis attacks one vocal cord in an elderly 
patient, and may then easily be mistaken for epithelioma (see 

p. nil). 

Prognosis. — Any tuberculous lesion of the larynx renders the prognosis 
of a case of pulmonary tuberculosis much more serious. A considerable 
number of the superficial lesions become healed ; but it is doubtful if any 
cases of extensive infiltration recover, with the exception of a few 
rare instances where it is confined to the epiglottis and can be entirely 
removed. 

Treatment. — Tuberculous laryngitis is but a complication of pulmonary 
tuberculosis, and by far the most important part of the treatment is that of 
the general infection. For the laryngeal lesions the most valuable remedy 
is complete silence, but it is a severe and depressing measure and should 
not be insisted on unless there is a prospect of cure ; the pain and irritation 
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in advanced cases are, however, often relieved by vocal rest. Any concomitant 
catarrh should receive attention ; an oily spray containing menthol and 
ohlorbutol (7 grains of each in an ounce of liquid paraffin) is valuable, and 
irritable cough should be relieved by a simple lozenge, or, if severe, by heroin, 
A ^ ^ lozenge or linctus. Attempts to cure by active local treat- 

ment must only be made when the pulmonary lesions are quiescent or pro- 
gressing towards arrest, the general health good, and the local lesions not very 
extensive. Of these methods the galvano-cautery is the most generally 
useful, and may be employed to the surface of superficial ulcers, or as 
multiple puncture of infiltrated areas. Chemical caustics may be applied 
to ulcerated surfaces, especially on the cords and posterior commissure ; 
lactic acid, 50 to 80 per cent., may be used, or Lake’s mixture of lactic acid 
50 per cent., formalin 7 per cent., and phenol 10 per cent. Ulcers covered 
with sprouting granulations may be curetted, and occasionally infiltration 
of the epiglottis or ar 3 d;enoid may be removed with punch-forceps. 

In advanced cases the dysphagia is so distressing that its relief is of great 
importance. For this purpose the most valuable drug is orthocaine 
(orthoform), which may be combined in equal proportions with benzocaine 
(anaesthesine) ; it is an insoluble non-toxic powder and is used as an in- 
Buffiation in doses of 3 to 5 grains half an hour before meals ; patients 
readily learn to inhale it into the throat through a glass tube. Cocaine 
and morphine should be reserved to the last stages. When the dysphagia 
is due to infiltration of the epiglottis, the greatest relief is afforded by its 
removal under cocaine with special punch-forceps ; and when the pain is 
caused by a tense swollen arytenoid, the removal of a piece with punch- 
forceps relieves tension and gives similar relief. Injection of alcohol into 
the superior laryngeal nerve is a useful method of alleviating pain in cases 
of extensive disease. Tracheotomy is seldom required, and tuberculous 
infection of the wound is common after this operation. 


TUMOURS 
Innocent Tumours 

Singer^s nodules are infiammatorj- epithelial thickenings, and may be 
considered as a form of pachydermia. They are found in teachers and 
speakers, rather than in singers, and are caused by faulty voice-production 
and, especially, by forcing the voice when the cords are inflamed. The 
appearance is that of a minute pink or whitish nodule on the edge or upper 
sunace of the vocal cord, surrounded by a varying amount of injection ; 
there is usually a nodule symmetrically placed on each cord, but it is frequently 
larger on one side than on the other. The place where the growth occurs, 
and which is also the seat of election ” for other innocent tumours, is at 
the junction of the anterior and middle thirds of the glottis, that is, in the 
centre of the true vocal cord, for the posterior third of the glottis is cartila- 
ginous. It is here that the cord, if swollen, comes into contact with its 
fellow on phonation. 

Fibromata occur usually on the vocal cord on the same site as the singer’s 
nodule, of which they are in some cases probably a development ; or at the 
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anteiior commisBure. They are pedunculated, smooth and round, white, 
pink, or brown from extravasation of blood, and vary from the size of a pin’s 
head to that of a bean. These growths not infrequently become cedematous, 
when they appear translucent like a nasal polypus, and have been incorrectly 
described as myxomata. 

Papillomata are reddish, papillary, pedunculated growths, and occur any- 
where on the larynx, but, when single, generally occupy the “ seat of election ’* 
on the vocal cord, and are seldom found on the posterior half of the glottis. 
Multiple papillomata occur especially in childhood and, as they present 
special characteristics, will be considered separately later. 

Cysts. — A hbroma may degenerate with the formation of a cystic space 
in its interior. Apart from this, cysts, which may reach a large size, are found 
as a rarity on the upper aperture of the larynx, especially on the anterior 
surface of the epiglottis. They are thin-walled and translucent, with ramify- 
ing vessels running over the surface. 

Angiomata occur, though rarely, on any part of the larynx either as a flat 
patch or a raised purple mass resembling a blackberry. 

AH innocent neoplasms are rather uncommon ; in addition to those 
already mentioned, lipomata, chondromata and thyroid-gland tumours have 
been observed. 

Symptoms. — ^A tiny growth situated on the vocal cords, or in such a 
situation as to prevent their approximation, causes hoarseness and a variable 
amount of aching and discomfort, but even a large tumour elsewhere may 
cause no symptoms to attract attention. Dyspnoea results in rare cases 
when a neoplasm is large enough to block the air-way, but it is astonishing 
how slight a disturbance may be produced by a large tumour if it has grown 
slowly ; inspiration is more difficult than expiration, except when the tumour 
lies below the glottis. Angiomata cause haemorrhage, which may be very 
severe. 

Diagnosis. — This is usually easy on inspection, but a growth on the 
anterior commissure, or one that drops down below the cords, may be readily 
overlooked. The rare tuberculoma may so exactly imitate an innocent 
neoplasm as to be only recognisable under the microscope. The important 
matter of diagnosis from a malignant neoplasm will be referred to under the 
latter disease. 

Treatment. — Tumours situated away from the glottis and causing no 
symptoms should be left alone. Cysts are treated by making a large hole 
with punch-forceps or the cautery, for they refill after simple incision. 
Angiomata, especially if difluse, are best left untouched, unless bleeding 
calls for interference, in which case it can usually be checked by the cautery 
at dull-red heat ; diathermy puncture with a fine terminal through a direct 
laryngeal spatula, or by suspension-laryngoscopy, is a preferable method ; 
if repeated haemorrhage becomes a danger, the angioma can be excised by 
an external operation, but is usually more widely spread than appears on 
laryngoscopic examination. Singer’s nodules, if quite small and sessile, 
frequently disappear under prolonged rest of the voice ; the smaller nodules 
may be lightly touched with the galvano-cautery ; larger ones should be 
removed with forceps. Fibromata and papillomata are removed with forceps ; 
it causes less disturbance to the patient if this be done under cocaine ansesthesia 
by the indirect method,” i.e, under guidance with the laryngeal mirror 
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provided that the operator has acquired the necessary skill, but since the 
introduction of the “ direct method ” they are usually removed through 
the tube-spatula. After the little operation, absolute rest of the voice 
should be enjoined for a few days ; in cases of singer’s nodule a longer rest 
is necessary, with training in voice-production and avoidance of dust and 
conditions of vocal strain. 

Multiple papillomata . — This rare but serious condition occurs almost 
exclusively in children and generally attracts attention between the ages of 
2 and 4. The warts may be very numerous, fill the lumen with a cauliflower- 
like mass, and extend to the subglottic region, down the trachea and some- 
times on to the pharynx. The first symptom is hoarseness, and long-con- 
tinued hoarseness in a child should suggest the possibility of papilloma ; 
dyspnoea ensues later and becomes gradually more severe until tracheotomy 
is necessary. The growths may disappear after tracheotomy, or spontane- 
ously, or after an acute illness, and tend to vanish or cease to recur about 
puberty. The growths should be removed through the tube-spatula, or by 
suspension-laryngoscopy, under general anaesthesia ; a preliminary tracheo- 
tomy is advisable if there is much dyspnoea ; several sittings may be required, 
and the operation must be repeated as often as the growths recur. 


Malignant Tumours 

iEtiology and Pathology. — Epithelioma is by far the commonest 
malignant growth in the larynx, but spheroidal-cell carcinoma and sarcoma 
also occur. Malignant disease of the larynx proper is rare below the age of 
40, and is seldom seen in women ; but there is a post-cricoid epithelioma, 
originating on the mucous membrane of the pharynx, which is relatively 
common in women, and has been known to occur at such an early age as 23. 
Secondary or metastatic growths are practically unknown in the larynx ; 
on the other hand, owing to the fact that the laryngeal lymphatics do not 
anastomose freely with other systems, cancers confined to the lumen of the 
larynx rarely become disseminated and do not readily infect the glands. 
Therefore, Krishaber’s classification into intrinsic and extrinsic is valuable 
for treatment and prognosis ; the former are those situated within the 
cavity of the larynx, while the latter affect the upper aperture, epiglottis, 
arytenoids, and the outer walls. 

Symptoms. — Unfortunately, intrinsic malignant tumours do not cause 
severe symptoms at an early stage and, particularly in hospital practice, 
frequently do not present themselves for treatment until they have become 
extrinsic by extension ; hence the importance of a laryngeal examination 
in all patients over 40 witjj hoarseness which does not rapidly yield to treat- 
ment. Hoarseness is the most general, and usually the only, early symptom ; 
owing to the deep infiltration characteristic of malignant disease, it is often 
more marked than the size of the tumour would appear to warrant. Cough 
is not a common symptom. Pain is absent in the early stages of intrinsic 
cancer, but is severe in the later stages and in the extrinsic forms ; it radiates 
to the ear and side of the head, and is made worse by swallowing, speaking 
and coughing. The later symptoms includo involvement of the glands, 
fetor of the breath, salivation, haemorrhage, dyspnoea, dysphagia and general 
cachexia ; often the patient ^es of septic piieumonia. 
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TUMOURS OF LARYNX 

On a vocal cord, epithelioma may appear as a definite tumour resembling 
a papillorna or angioma, or it may begin as a diffuse infiltration, or merely 
as a localised area of thickening and congestion. On the ventricular band 
or posterior commissure it usually shows itself as an irregular papillary 
dusky-red swelling ; cancer of the epiglottis ulcerates early and appears as 
a dirty white or reddish tumefaction. Often the only sign of a post-cricoid 
growth is a swollen and fixed arytenoid, or merely a pool of saliva in the 
pyriform fossa ; sometimes the upper edge of the growth is visible, but it 
may be necessary to pass a tube-spatula, or to pull the larynx forward with 
a probe passed down to the glottis, before it can be seen. 

Diagnosis. — In the earliest stage the diagnosis obviously is a matter of 
extreme importance and sometimes one of great difficulty. The unilateral 
character of the infiltration is ordinarily sufficient to exclude a simple inflam- 
matory lesion ; though pachydermia may be more marked on one side, the 
lesions are bilateral and the smooth cup-shaped swelling on the vocal process 
is characteristic. The difficulties of diagnosis are generally between an inno- 
cent neoplasm on the one hand, and a tuberculous or syphilitic infiltration 
on the other. A papilloma or a fibroma on a vocal cord should be regarded 
with suspicion in a man over 40, and especially if, after removal, the site 
fails to heal promptly. An innocent neoplasm has a fine pedicle, moves 
freely in the air-current on phonation, there is no tumefaction at its site of 
origin, and it is found at or in front of the middle of the vocal cord. A 
malignant growth may occur in any situation ; it is less movable and peduncu- 
lated, the cord in the neighbourhood is frequently swollen and may show a 
leash of tiny vessels running to the tumour ; a white spiky appearance of 
the papilla) is suggestive of malignancy ; a sluggish delayed movement of 
the cord is an important sign, insisted on by Semon, but its absence by no 
means excludes malignancy, for it only occurs when the growth has infiltrated 
the muscles, and its presence increases the gravity of the prognosis. Epitheli- 
oma beginning as a fiat infiltration may resemble a tuberculous or syphilitic 
lesion, but usually other signs of these diseases are present to aid the diagnosis ; 
in the latter the Wassormann reaction and, still more, the effect of vigorous 
anti-syphilitic treatment will clear up the doubt. There is a form of senile 
tuberculosis in which infiltration of one vocal cord may closely imitate 
epithelioma, more especially as the pulmonary signs are merely those of 
bronchitis and tubercle bacilli are very scanty in the sputum. Sometimes a 
piece may be removed for examination, but frequently the growth is too 
sessile to permit it ; the piece removed must not be very small, and a negative 
finding is of little value, for the tip of a malignant growth cannot always be 
distinguished microscopically from a papilloma. Biopsy is more important 
since the adoption of llroders' histological method of estimating the malig- 
nancy and radio-sensitivity of tumours, but it should not be performed in 
cases too advanced for treatment, for it stimulates the growth and does harm. 

Extrinsic epithelioma is most likely to be mistaken for tertiary syphilitic 
ulceration. A gumma grows and ulcerates more quickly, its edge is smoother 
and sharper, and its base often covered by a yellow slough. Pain has little 
diagnostic value, for a gumma of the upper aperture may cause severe dys- 
phagia. Palpation with the finger is of great service, for the firm hard feel 
of an epithelioma is very characteristic. 

Treatment. — Malignant disease cannot be removed with certainty by 
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the natural passages. Thyiotomy, or laryngo-fissure, is the operation of 
choice for removal of intrinsic cancer ; it consists essentially in wide excision 
of the disease from the interior of the larynx after splitting the thyroid 
cartilage in the middle line. The results in suitable cases are probably 
better than those of removal of malignant disease in any other part of the 
body ; there is now practically no immediate mortality in skilled hands, 
statistics show from 70 to 80 per cent, of permanent cures, and a useful husky 
voice remains. When, however, the growth has spread at all extensively to 
the arytenoid or to the subglottic region, laryngo-fissure is no longer possible 
and a very different picture is presented. By modern methods of laryng- 
ectomy the trachea is fixed in the lower part of the neck, aspiration of septic 
mattei is avoided, and the mortality has been much reduced, while the 
results as regards freedom from recurrence have been greatly improved. 
The operation leaves the patient in a condition very different from that 
after thyxotomy ; as he breathes through the tracheal opening in the neck 
he cannot cough or strain and has no natural voice. Nevertheless he can 
often produce a fairly audible whisper by means of the air in the pharynx, 
or with the aid of a tube leading from the tracheotomy wound into the 
mouth or nose, and a number of patients succeed in passing a surprisingly 
happy and useful existence. Subhyoid pharyngotomy and lateral pharyngo- 
tomy are operations designed to obtain access to cancers at the upper aperture 
of the larynx ; the latter operation gives very good results in strictly limited 
tumours of this region. The technique of therapy by means of X-rays and 
radium has now been put on a reliable basis by determination of the appropri- 
ate dosage and by adequate screening ; in many cases of malignant tumours 
of the larynx, great improvement can be obtained by both these agencies, 
and a considerable proportion of cures has been effected. A valuable method, 
in intrinsic cancer, is the insertion of radium tubes through a window cut 
iu the thyroid ala. Great care and judgment are required in the selection 
of cases for these various operations, and very many come under observation 
too late. In these much can be done by palliative treatment ; careful atten- 
tion to the hygiene of the mouth and teeth is of great importance, together 
with mild antiseptic laryngeal sprays containing hydrogen peroxide, listerine, 
sanitas or phenol. For dysphagia, insufflations of powdered orthocaine, 
with or without benzocaine, is the most reliable remedy ; cocaine is dis- 
appointing, for its effect is very transient and the resulting numbness inter- 
feres with swallowing ; the judicious administration of morphine or heroin 
is eventually necessary, but the local application of these drugs is useless. 
Palliative tracheotomy or gastrotomy may be called for, and curettage or 
partial removal by knife or diathermy gives relief in some cases of cancer 
at the upper aperture. ^ 


PAKALYSIS 

Paralysis of a vocal cord is a frequent symptom of various diseases of the 
thorax and of the nervous system, and the laryngoscope is therefore of great 
value to the physician as an aid to diagnosis ; this is more especially the 
case in that the common early form, abductor paralysis, causes no symptoms, 
and can only be recognised by laryngoscopic examination. 

The oiigmal function of the laryngeal muscles is that of a sphincter to 
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prevent the entrance of fluid into the lungs, and this sphincter, or adductor, 
is the only muscle present in the larynx of the most primitive air-breathing 
animals ; the abductors are a later addition, to assist the entry of air. 
Accordingly, in lesions of the nerve path, the abductor muscles are affected 
first and the primitive adductors are more resistant. But the function of 
])honation, much more recently acquired, is associated with adduction, and 
IS under direct control of the will. Functional disturbances, therefore, 
always cause adductor paralysis, while organic lesions first affect the move- 
ment of abduction. 


Organic Paralysis 

The crico-thyroid muscle is supplied by the superior laryngeal nerve, and, 
when this is injured, the affected cord remains slack on phonation, but, 
owing to the short course of the nerve, isolated paralysis of this muscle is 
extremely rare ; it results from surgical or suicidal wounds, or by pressure 
from glands, but most often occurs after diphtheria. In lesions of the vagus 
above the origin of this branch the signs of this paralysis are obscured by 
that of the other muscles of the cord. The recurrent laryngeal nerves supply 
all the other muscles. In any progressive lesion of the nerve-path the 
muscles become paralysed in a definite order, the enunciation of which is 
known as Semon’s law ; the abductors are first affected, then the tensors 
or thyro-arytenoidei, and finally the adductors. 

In ahducior paralysis the affected cord lies in the middle line ; during 
phonation the sound cord adducts to meet it and the larynx appears normal, 
but on inspiration it is drawn outwards and backwards and appears longer 
than its paralysed fellow, which remains unmoved. As would be expected 
from the course of the recurrent nerves, the left cord is fa? more often 
affected than the right. The voice is unaltered, but, although the glottic 
aperture is reduced by half, there is usually dyspnoea only on exertion, 
except in children, in whom the narrowing of the naturally small glottis 
may produce sufficient obstruction to necessitate a tracheotomy. 

When the thyro -arytenoid fails, the edge of the cord is concave on 
phonation, the cord appears narrower than its fellow, and the voice 
gradually becomes husky. Finally, when total recurrent paralysis has 
occurred, the cord assumes the “cadaveric position” between the middle 
line and the normal position of rest. On phonation, the healthy arytenoid 
crosses the middle line and pushes the paralysed cartilage aside ; sometimes 
the latter drops forward and exposes its broad posterior surface, which 
may be mistaken for a swelling. As the cords are still able to approxi- 
mate, the voice is not necessarily lost, but is hoarse and easily tired, with 
a characteristic breathy quality from waste of air, or a diphonic character, 
due to unequal vibration of the two cords. 

In cases of bilateral abductor paralysis the cords lie together near the 
middle line. The voice is good, but the inability to take a full breath gives 
the speech a peculiar character ; dyspnoea is a marked symptom accom- 
panied by inspiratory stridor and severe paroxysmal exacerbations. When 
the disease progresses to complete bilateral recurrent paralysis y both cords 
remain in the cadaveric position, the dyspnoea becomes less severe but 
the voice is reduced to a whisper. 

Diagnosis. — The diagnosis is almost entirely a matter of accurate 
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inspection. Obliquity of the laryngoscopic image, due to faulty position 
of the mirror, may cause confusion. In nervous subjects the cords are 
sometimes adducted on inspiration, but they will abduct naturally during 
the involuntary inspiration which follows a prolonged phonation. The 
only condition which really imitates paralysis is the fixation of the arytenoid 
cartilage which results from disease in or around the joint ; its complete 
immobility with the presence of swelling or scarring often aids the 
diagnosLs, but in old-standing cases of paralysis secondary fixation frequently 
occurs. 



letiology is of importance, for it is on our know- 
ledge of their causation that the 



diagnostic value of these lesions 
depends. The movements of the 
cords are represented bilaterally 
in the cortex cerebri, and stimu- 
lation of either centre produces 
movement (adduction) of botli 
cords, from which it follows that 
no unilateral lesion above the 
bulbar nuclei can paralyse ♦the 
larynx, and clinically we find 
that it is never affected in erses 
of hemiplegia. The bulbar centres 
lie in the floor of the fourth 
ventricle, and here a lesion of 
one centre causes paralysis of 
the cord on the same side which, 
in a gradually progressive lesion, 
affects first the abductor muscle. 
Thence the nerve fibres pass in 
the roots of the bulbar-accessory 
to the vagus and recurrent laryn- 
geal nerve ; the cause of the 


Fig. 97. — Organic Paralysis: 1. Abductor para- 
lysis of left cord on inspiration ; II. Abduc- 
tor paralysis of left cord on phonation ; 
III. Total paralysis of left cord on inspira- 
tor ; JV. Total paralysis of left cord on 


paralysis may, therefore, be situ- 
ated (1) in the medulla, (2) at 
the base of the skull, (3) in the 
vagus, or (4) in the recurrent 


phonation. [Lancet.) 


laryngeal nerve. 


Paralyses of bulbar origin are 
often, but by no means always, bilateral. In lesions here and at the 


base of the skull neighbouring nerves are liable to be involved ; thus, 
paralysis of a cord and of the same side of the palate may coexist 
(syndrome of Avellis), or paralysis of cord, palate, trapezius and sterno- 
mastoid from involvement of the spinal accessory roots, or persistent 
frequency of the pulse due to damage of the cardio-inhibitory centre or nerves. 
Tabes dorsalis is the most frequent cause of paralysis of central origin ; it 
may affect one or both cords and may be associated with anaesthesia, paraes- 
thesia or the spasmodic attacks called laryngeal crises.’* In gcneial 
paralysis of the insane laryngeal palsy is not \mcommon. It is the rule in 
bulbar paralysis, and is usually bilateral, but appears late in the disease. 
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Syphilitic nuclear disease, pachymeningitis and gummata at the base of the 
brain are frequent causes, and here the ocular muscles, especially the external 
rectus, are often attacked. 

Peripheral causes usually act by compression of the recurrent nerve, the 
most frequent being aneurysm, enlarged glands, tuberculous or malignant, 
and cancer of the oesophagus. Other causes are thyroid tumours, usually 
but not necessarily malignant, mediastinal tumours, cancer of the lung, 
pleurisy, and pulmonary tuberculosis in which the nerve, usually the right, 
may be involved in a lesion at the apex of the lung or by tuberculous bronchial 
or tracheal glands. Neuritis is a cause of laryngeal paralysis ; it may be 
produced by the toxins of the infectious fevers, usually diphtheria, or by 
organic poisons, especially lead, and more rarely arsenic and alcohol. Finally, 
the condition is sometimes the result of traumatism, more especially surgical 
operations on the thyroid gland and oesophagus. 

Prognosis. — ^Paralysis of one cord is not in ibsclf dangerous to life 
but when the cause is undiscovered the prognosis must be guarded, for this 
paralysis may be for a long time the only sign of serious disease ; on the 
other hand, the recurrent nerve may be involved in some non-progressive 
lesion, such as a fibrotic bronchial gland, and such cases have been under 
observation for 20 or 30 years without change. 

Treatment. — This depends on the cause. In most cases it is but a 
symptom of disease elsewhere and does not call for special treatment. In 
traumatic cases, however, the nerve may sometimes be found and sutured ; 
afterwards, and in cases due to neuritis, strychnine and the local application 
of the faradic current by means of an intra-laryngeal electrode are indicated. 
Tracheotomy is advisable in bilateral abductor paralysis, but a plug may 
usually bo worn in the tube, to be removed at night and whenever dyspnoea 
threatens. 


Functional Paralysis (Functional Aphonia) 

iEtiology. — Functional aphonia is a common manifestation of hysteria, 
and has been a very frequent symptom of war-neurosis or “ shell-shock,” 
but it should be clearly stated that the majority of cases are not purely 
hysterical. Anything which increases the effort of phonation, such as 
debility or laryngeal catarrh, predisposes to this affection, which is char- 
acteristic rather of feeble neuro-miiscular tone than of hysteria ; this 
explains how some women lose the voice completely with every slight 
cold, while other patients can produce a loud if hoarse voice with severe 
laryngeal disease. 

Symptoms. — Paralysis of the adductors presents a totally different 
clinical picture from the organic paralysis. It is always bilateral ; the 
larynx appears normal while at rest, but, on attempts at phonation, it 
is seen that the cords do not adduct into the position necessary for the 
production of the voice. Very commonly the thyro-arytenoidei are the 
only muscles which fail to act ; the cartilaginous glottis is then properly 
closed, but an elliptical chink is left between the cords. If the crico- 
arytenoidei laterales are paretic, the entire glottis remains open io a variable 
extent, and, very rarely, the arytenoideus is affected alone, when a 
triangular aperture is left behind the vocal processes. The paralysis is 
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hardly ever complete ; indeed a considerable amount of movement is 
usually seen, though insufficient to produce phonation. In purely hysterical 
cases the onset and recovery arc sudden, the cough is usually not aphonic 
and the voice when regained is not hoarse. In some hysterical patients 
there is also inability to whisper. 

Treatment. — In patients suffering from debility the cause should be 

found and treated ; chronic 
phthisis is such a common cause 
of functional aphonia that it 
should always be thought of in 
this connection. There is fre- 
quently a slight degree of laryn- 
gitis and in some of these cases 
the failure of adduction is 
“ myopathic,’’ or due to inflam- 
mation of the muscles ; in these 
the local condition must receive 
appropriate treatment. When 
the larynx is normal the voice 
can nearly always be temporarily 
restored by any powerful local 
stimulation, such as the intra- 
laryngeal application of chloride 
of zinc, or any similar drug, or 
of the faradic current ; but the 
aphonia usually recurs again, 
and succeeding applications are 
less effective, so that the most 
difficult cases to cure are those 
who have had much local treat- 
ment. Far better results are 
obtained by moral suasion, ex- 
plaining to the patient that there 
is no serious disease, but that he is not using his muscles correctly, and 
that he can produce a good voice quite easily when the laryngeal mirror 
or tongue-depressor is in position. With a little elementary instruction in 
voice-production this is usually successful, the patient’s confidence is 
restored and the voice does not again fail ; in obstinate cases some per- 
severance in lessons on production is required. These methods have been 
extraordinarily successful with shell-shocked soldiers, but it must be confessed 
that such certain and rajiid results are not always obtainable in nervous 
women. 




Fig. 98. — ^Functional Paralysis ; all during ol- 
tempted phonation ; V. Paresis of all the 
adductors ; VI. Arytenoidous still active : 
VII. Paresis of internal tensors ; VIII 
Paresis of arytenoideus. {Lancet.) 


SPASMODIC AFFECTIONS 
Spasm op the Glottis 

Spasm of the laryngeal muscles produces adduction of the cords, for, 
though the abductors are probably affected, they are overpowered by the 
stronger adductor muscles. 
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Etiology. — (1) In the majority of cases the spasm is a reflex set up by 
local irritation : foreign bodies, including the laryngoscopic minor, irritating 
gases ; inflammation, ulceration or tumours in or near the larynx, children 
being much more liable than adults to spasm from local irritation. (2) Spasm 
is also caused by irritation of the recurrent laryngeal nerves by enlarged 
glands, mediastinal tumours and, especially, by aneurysm. (3) Central 
nervous lesions, especially tabes. (4) Functional disturbances, frequently 
hysterical, often associated with globus hystericus, and sometimes excited 
by sexual disturbances. 

Symptoms. — The attacks vary much in different subjects in severity 
and duration. The patient is usually aware of its onset, and clutches some 
support or rushes to the window. The respirations are rapid and shallow, 
with loud inspiratory stridor, and, in the height of a severe attack, are com- 
pletely arrested with all the signs of asphyxia. The subjective sensations 
include a horrible feeling of anxiety, but consciousness is not lost. Many 
cases are less acute but persist longer, even for several hours. 

Prognosis. — The attacks are practically never fatal, unless a foreign 
body or tumour be present. 

Treatment. — ^During the attack amyl nitrite or chloroform may be in- 
haled, and ampoules of these drugs should be kept on hand. Between the 
attacks sources of irritation should be sought for and removed, the upper 
air-passages brought to a healthy condition, and the general health and mode 
of hfe should receive attention. Administration of bromides may be required 
when the attacks recur frequently. 

Larynoismus Stridulus 

Etiology. — This is a condition, clinically similar to glottic spasm, 
occurring in children. It is far commoner than the spasm of adults, and it 
has been suggested that the asphyxial attacks of laryngismus are caused 
by collapse of the soft and yielding cartilaginous framework of the larynx, 
and not solely by spasm of the muscles. It is commonest between the ages of 
6 months and 2 years, but may persist later ; it occurs in ill-nourished, 
unhealthy children, usually in association with rickets, and practically 
always in association with adenoids. 

Symptoms. — The onset is sudden and usually at night. The child wakes 
gasping for breath, and a series of short noisy inspirations is followed by 
complete cessation of breathing and terminated by a long, crowing inspiration. 
There are retraction of the lower ribs and epigastrium, cyanosis and great 
terror and distress and, in severe cases, carpo-pedal contractions, convulsions 
and evacuation of urine and feeces. When the attack is over the child is 
perfectly normal and there is no hoarseness. Slighter and less t 3 q)ical attacks 
often occur. 

Diagnosis. — This is easy if the symptoms are carefully noted ; the 
sudden attack of dyspnoea, with complete absence of symptoms in the 
intervals, is quite distinctive. 

Prognosis. — The prognosis is somewhat grave in severe cases ; an 
infant rarely dies in an attack, but is often worn out and succumbs to collapse 
of the lungs. 

Treatment. — During the attacks the face and chest may be freely 
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sponged with cold water, and the inhalation of amyl nitrite from a capsule 
broken in a handkerchief may be tried. The quickest relief can usually be 
obtained by drawing the tongue forward with a finger passed into the mouth 
to its base, a manoeuvre easily performed by the mother or nurse. The 
attacks are so short and sharp that there is no time for the hot bath or 
administration of bromides frequently recommended. 

Prevention involves general tonic treatment, fresh air, wholesome food 
and correction of digestive disturbances. The removal of adenoids is of 
great importance, even if not large enough to be definitely obstructive, as 
is the treatment of naso-pharyngeal catarrh with the usual saline lotion 
which, in small children, may be dropped into the nostrils from a pipette . 
Bromides are to be avoided if possible as depressing, but 10 to 30 drops of 
liquid extract of grindelia may be given 3 or 4 times a day in milk or sweetened 
water as recommended by Eustace Smith. 


CICATRICIAL STENOSIS 

iEtiology. — Suicidal and other wounds, gunshot injuries and scalds 
may produce cicatricial narrowing of the lumen of the glottis. After thyro- 
toniy a web may form across the anterior commissure. In the has^c of 
an emergency tracheotomy, the wound has often been made too high and 
the cricoid cartilage cut through ; in these cases it generally happens that, 
after the subsidence of the acute condition, dyspnoea follows every attempt 
to remove the tube, and a stenosis is found to have resulted from swelling 
and narrowing in the subglottic region. Similarly, a proportion of cases 
intubated for diphtheria arc unable to breathe without the tube, by reason 
of a subglottic stenosis. Luj^us and tuberculosis of the larynx can produce 
cicatricial stenosis, and especially when the cautery has been extensively 
employed in treatment. Syphilis is the most fruitful cause of this condition, 
and the great difficulty of obtaining a cure at this stage is a powerful reason 
for early and thorough treatment of syphilis of the larynx. Leprosy and 
scleroma cause stenosis, but are rarely seen in this country. The perichond- 
ritis which is an occasional complication of enteric fever, small-pox and 
diphtheria commonly ends in severe stenosis. 

Symptoms and Diagnosis. — ^The principal symptom is naturally dyspnoea, 
but in chronic cases it is remarkable how great may be the narrowing before 
dyspnoea becomes severe. The obstruction and the stridor are most marked 
on inspiration, in contra-distinction to tracheal stenosis where the stridor is 
both inspiratory and expiratory. The larynx moves downwards with each 
inspiration ; this “ respiratory excursion of the larynx is a further dia- 
gnostic sign of laryngeal obstruction, but is not always present. The patient 
sits upright, with the head thrown back ; whereas in tracheal obstruction 
he bends the neck forward to relax the trachea. 

Treatment. — In all cases with decided dyspnoea tracheotomy should be 
first performed, and in syphilitic cases it is important that all active disease 
should be arrested by thorough treatment before any attempt at dilatation 
be begun, and the stenosis itself will often be greatly improved by such 
treatment. The administration of iodides is dangerous in these cases, for 
the increased secretion is pent up behind the stenosis and may overwhelm 



TRACHEITIS 


1110 


the lungs. Difficulty in dispensing with the tube after tracheotomy is 
sometimes due to nervousness on the part of the child, and can then be 
surmounted by using a fenestrated tube which is plugged occasionally and 
by encouraging the patient to breathe through the mouth by blowing soap- 
bubbles or sounding a whistle. When the tracheotomy wound is too high, 
a low tracheotomy should be performed and the original wound allowed to 
close ; this is often sufficient to overcome the difficulty. 

The successful treatment of severe cicatricial stenosis demands the 
greatest skill and perseverance on the part of the surgeon as well as the 
patient co-operation of the sufferer. The whole circumstances of the case 
should be carefully considered before advising difficult and prolonged treat- 
ment. Adult patients can live active lives with a permanent tracheotomy 
opening, which is not so serious a disability as it is generally considered 
to be. ff the stenosis be not too extreme, a fenestrated tube may be worn 
which can be kept plugged during the day, so that the patient may have 
the use of speech and respiration by the natural passages. In children and 
young people a permanent tracheotomy is more harmful, but the prospect of 
cure by dilatation is better ; the best method of dilatation is by the use of 
intubation tubes. 

Hakold S. Barwell. 


DISEASES OP THE TRACHEA 
INFLAMMATION or TRACHEITIS 
Acute Tracheitis 

Acute tracheitis may occur from any condition leading to irritation of 
the mucous membrane of the trachea. When it occurs as a result of bacterial 
or chemical agency, the whole of the upper air-passages are usually involved 
in greater or less degree, and the clinical manifestations are not conned to 
the trachea. In some cases, however, the stress of the resultant reaction falls 
upon this tube, and the condition therefore requires separate consideration. 

.etiology. — 1. Microhic invasion . — This is the commonest cause. The 
bacteria usually found associated with tracheitis are the so-called catarrhal 
organisms, such as the Micrococcus catarrhalis, the pneumococcus, the Freid 
lander pneumo-bacillus and Pfeiffer’s H. infiuenzcB. It is probable that 
the primary organism in many cases is of filter-passing type. Frequently 
a member of the streptococcus group may be found, either alone or in associa- 
tion with one or more of those just mentioned. As with catarrhal inflamma- 
tion of other parts of the upper air-passages, damp, cold or foggy climatic 
conditions predispose to tracheitis. It is more common in young and middle- 
aged adults than in infancy or in old age. Mouth-breathers are more liable 
to this condition. Exposure to sudden changes of temperature may be a 
factor in its onset." 

Tracheitis may also occur as part of the clinical picture in some of the 
acute specific diseases, such as enteric fever, diphtheria, whooping-cough 
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and measles. It is often a tioublesome and distressing association or sequel 
of true influenza. 

2, Chemical agencies . — Irritating or poisonous fumes and vapours may 
lead to a very acute form of tracheitis. It may, therefore, occur in certain 
occupations, unless adequate precautions are taken. The use of “ poison 
gases in warfare has drawn widespread attention to this form of the con- 
dition, since tracheitis was an almost constant result of certain forms of 
“ gassing.” The chief chemical irritants used in the War of 1914-1918 were 
chlorine, phosgene and yperite, or dichlordiethyl sulphide, commonly known as 
yellow cross or mustard gas. Of these the last was perhaps the most irritant 
to the trachea, and fatal cases invariably showed tracheal lesions. Direct 
inhalation of steam may also induce an acute tracheitis. 

3. Mechanical causes.— The presence of a foreign body, or the invasion 
of the trachea by extension from malignant growth in adjacent structures 
may lead to a local or even to a general tracheitis. It is noteworthy, however, 
that the trachea is frequently spared in occupations involving the respiration 
of dusty air, which leads to deposits in the lungs and bronchial glands with 
resulting pneumonokonioscs. Although a coal miner’s lungs are black, yet 
his trachea may be practically normal. 

Pathology. — The changes foimd in the trachea vary from simple catgirrhal 
inflammation to intense destructive changes with ulceration, and in some 
cases croupous or membranous exudate. In the catarrhal forms, the mucous 
membrane shows changes similar to those in bronchitis. It is at first swollen, 
red and dry, the vessels running across the trachea being engorged and clearly 
visible. Then, owing to increased activity of the mucous glands, excessive 
mucoid secretion occurs and the mucous membrane becomes moist, after 
which resolution may take place, or the process may proceed to a muco- 
purulent stage, when the fluid on tlic membrane coheres to form yellowish or 
green tenacious pellets. Occasionally numerous red blood cells are extruded 
and the tracheal exudate becomes streaked, tinged or uniformly pinkish. 

In some inflammations, such as those induced by poison gases or inhaled 
steam, the mucous membrane may be intensely engorged and actual destruc- 
tion may occur, involving even the deeper structures and the cartilages, so 
that greyish yellow sloughs result, which on separation leave ulcers. In 
diphtheria the characteristic false membrane composed of necrosing fibrin, 
leucocytes and bacilli may be found loosely attached to the mucous membrane, 
as in other localisations of this process. It may be primary or secondary to 
faucial or laryngeal dq^htheria, cither by direct extension or through diph- 
theritic infection of a tracheotomy wound. 

In influenza the pink appearance of the trachea is of such constancy in 
fatal cases that it has come to be regarded as one of the most characteristic 
post-mortem changes found in this disease. The bright injection generally 
involves the lower half of the trachea, but it may occur along the whole 
length of this tube. 

In whooping-cough the inflammatory reaction is usually less acute. 

In typhoid fever small ulcers may occasionally be found in the trachea 
similar to those occurring more commonly in the lar 5 nix. 

Symptoms. — ^Acute catarrhal tracheitis usually begins more or less 
acutely, like the common “ cold,” of which it is to be regarded as one form, 
with malaise, slight headache, and a mild degree of fever, the temperature 
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being usually between 99° and 100° F., rarely 101° F. The patient soon 
experiences a sensation of irritation behind the sternum, rapidly leading to 
a harsh, dry cough of noisy character. The cough aggravates the retro- 
sternal discomfort, which develops into a sensation of rawness or soreness, 
making the cough very painful and distressing. If the larynx is involved 
at the same time, the voice becomes hoarse and sometimes lost, or reduced 
to a raucous whisper. In tracheitis alone the voice is usually unaffected. 
After from 12 to 24 hours the condition passes into the mucoid stage. The 
cough becomes looser and less painful, and small pellets of tenacious mucus 
are coughed up, usually greyish or black in town-dwellers, whitish in those 
in rural conditions ; in either case, the mucus may be streaked with blood 
or even tinged a uniform pink colour ; in the more acute forms it sometimes 
becomes yellow and more purulent. In the mucoid stage, the retrosternal 
soreness becomes less, the constitutional symptoms abate, while the tempera- 
ture subsides and becomes subnormal. The patient often feels weak and 
out of health for some days, and is sometimes left with a noisy morning cough 
and tracheal irritation which may last for days or weeks. The aspect of 
the patient shows nothing characteristic. There is the general appearance 
of fever, malaise and discomfort. The rise of temperature and increase in 
pulse-rate are usually moderate. In the early stages physical examination 
of the chest shows no abnormality, but when exudation occurs a coarse 
wheeze may be audible over the trachea, particularly when the patient takes 
a deep breath or just before a cough occurs. 

Diagnosis. — The association of catarrhal symptoms with a dry, harsh 
cough and retrosternal soreness, without signs of bronchitis, is almost patho- 
gnomonic. In some cases the diagnosis can be established with the laryngo- 
scope or by endoscopy, but in moat the discomfort which these examinations 
entail is unnecessary. 

Prognosis. — This is almost invariably good, except in debilitated subjects 
or in those with cardiac or renal disease, in whom the process may spread 
to the larynx, bronchi or lungs. The usual course is from 2 days to a 
week, though cough and expectoration may persist for days or weeks. The 
condition may become chronic. To some extent the prognosis depends 
upon the care and treatment in the initial stage. Cases that are neglected 
are liable to become chronic. 

Treatment. — The prophylactic and remedial treatment of acute tracheitis 
is practically identical with that of acute bronchitis of the larger tubes. 
Even in mild cases the patient should go to bed, though this may be necessary 
only for 1 or 2 days ; but he should keep to his room till his temperature has 
become normal. There may be less need for expectorants than in bronchitis, 
and a simple saline diaphoretic mixture, with the addition later of tinct. ipecac, 
and tinct. opii camphorata, may be all that is necessary. Sedative inhalations, 
such as vapor benzoini, are useful, and counter-irritation to the sternal region 
is comforting and grateful to the patient. When a chronic noisy cough 
develops, a mixture containing small doses of apomorphine and tinct. chloro- 
form. et morphin. co. often gives relief, or codeine linctus B.P.C. 

When tracheitis occurs as part of some specific disease, such as diph- 
theria or infiuenza, the treatment should be that appropriate to the primary 
disease. 

In gassing,” every effort should be made to relieve the distressing and 
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painful B5anptoms, and for this purpose morphine, either alone or in combina- 
tion with atropine and strychnine, may be required. Various inhalations 
may be tried, and useless cough should be checked by sedative mixtures or by 
a Unctus of heroin, morphine or codeine. 

Chronic Tracheitis 

etiology.— Chronic tracheitis may follow an acute attack, or it may 
develop insidiously in patients sufEering from chronic laryngitis or bronchitis. 
Inhalation of cigarette smoke is a not infrequent cause. It is also sometimes 
a sequel of chronic rhinitis, especially of the atrophic form or ozsena. A 
certain degree of chronic tracheitis accompanies the specific lesions of 
syphilis and tuberculosis, which are described below. 

Pathology. —Various degrees of chronic inflammatory lesions may be 
found. In chronic catarrhal tracheitis, the vessels are distended or engorged, 
and the mucous membrane of the trachea becomes thickened and more or 
less covered with mucoid or muco-purulent secretion, the histological changes 
being those of chronic catarrhal inflammation, namely, shedding of the 
ciliated epithelial cells, overactivity of the mucous glands, and sometimes 
thickening and induration of the submucous tissues from proliferative 
changes. A condition of perichondritis of the tracheal cartilages may, m this 
case, be observed, and this may result in a mammillated appearance in the 
internal aspect of the trachea. In ozsena, crusts similar to those in the nose 
and pharynx may form on the tracheal mucosa. 

Symptoms. — The symptoms of chronic tracheitis are similar to those 
of the acute form. There is a sense of discomfort and irritation about the 
trachea and a chronic, almost dry cough, often worse in the morning. There 
is generally some scanty, sticky expectoration, mucoid or muco-purulent, 
darkened by carbon particles and occasionally blood-tinged. 

There are practically no physical signs of this condition, except that 
the tracheal changes can be observed by the laryngoscope or by endoscopy 
of the trachea. 

Diagnosis. — This is concerned chiefly with its differentiation from chronic 
changes in the trachea due to syphilis, tuberculosis or leprosy and to the 
effects of new growths. It must largely be made by endoscopic examination. 

Prognosis. — The prognosis depends upon the cause. When this can be 
removed, as by treatment of predisposing conditions in the nose and throat, 
the outlook is good. When the tracheitis is due to other conditions, such as 
syphilis and tuberculosis, it depends upon the situation and extent of the 
other lesions and upon the treatment adopted. 

Treatment. — This i^in its main features, similar to that of acute tracheitis, 
but climatic treatment may be of great importance. The patient may perhaps 
spend the winter months in a warm or equable and clear climate with great 
advantage. Vaccine treatment may also yield good results. When other 
conditions are concerned, such as ozsena, syphilis or tuberculosis, the treat- 
ment appropriate to them should be employed as well. 



CYSTS AND TUMOURS 


1123 


CYSTS AND TUMOURS 

These are rare conditions, but require careful consideration. 

Cysts 

Owing to weakening of the wall of the trachea, local bulging may occur, 
giving rise to a cystic, air-containing swelling in the neck, in direct communi- 
cation with the lumen of the trachea. Such cysts are known as “ tracheo- 
celes” or “aeroceles.” They are resonant to percussion and can often 
be temporarily reduced by pressure. 

Small retention cysts may occur in the posterior wall of the trachea, 
from obstruction of the ducts of the raucous glands as they pass through the 
traohealis muscle. They are of pathological interest only, and do not give 
rise to symptoms. 

Simple Tumours 

The most important is papilloma. It occurs chiefly in children and is 
usually pedunculated. When it grows in polypoid form it may lead to 
obstruction of the trachea low down, in which case tracheotomy may fail to 
give relief, and death results unless the tumour can be removed by endoscopic 
methods. 

Other innocent tumours occur, but are rare. They include enchondrosis 
from localised overgrowth of cartilage, multiple enchondromata, and osteoma 
from ossification of a pre-existing enchondroma. Lipoma and aberrant 
thyroid tumours may occur, but are very rare. 

Symptoms. — These tumours produce varying degrees of tracheal obstruc- 
tion, and can usually only be recognised by endoscopy. Treatment is con- 
sidered under that of tracheal obstruction. 

Malignant Tumours 

A few cases of primary carcinoma of the trachea have been recorded. 
Secondary growths are not common, but the trachea is often involved and 
infiltrated by primary carcinoma in adjacent structures, such as the ceso- 
phagus, the thyroid, the larynx, or by the extension of secondary deposits 
in the cervical or mediastinal glands. 

Primary sarcoma of the trachea is also very rare. The growth is usually 
smooth and not pedunculated. Secondary deposits of sarcoma in the trachea 
may occur from sarcoma of distant organs, such as the kidney ; or it may be 
invaded directly by sarcoma originating in the thymus or other media- 
stinal structures, and especially by lympho-sarcoma of the mediastinal glands. 

Symptoms. — The tracheal symptoms and signs are usually those of ob- 
struction, accompanied by pain. When the primary growth is in the oesc- 
phagus, antecedent dysphagia and sometimes laryngeal paralysis reveal the 
origin of the tracheal symptoms when they occur. In this case copious 
frothy mucoid expectoration is frequent, and when ulceration develops with 
perforation, food particles may enter the trachea, excite cough and soon 
lead to inhalation broncho-pneumonia or gangrene. When the growth is 
near the bifurcation, urgent dyspnoea is the rule, and spasmodic attacks may 
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occur, causing extreme distress. In most cases of tracheal growth the char- 
acteristic clanging brassy cough (gander cough) of tracheal obstruction 
can be heard. The trachea may be pushed to one side and its lumen distorted 
and obstructed by growth in the cervical glands. In mediastinal new-growth 
invading the trachea, the pressure signs and symptoms characteristic of 
that disease usually render the explanation of the tracheal symptoms apparent. 

Course. — This is generally rapidly progressive. 

Diagnosis. — Intratracheal growths have to be difierentiated from othe^ 
causes of tracheal obstruction, and the diagnosis is considered in detail under 
that condition. Endoscopy affords valuable confirmation if it is practicablel 
or desirable. In oesophageal and mediastinal new-growths invading the 
trachea, X-ray examination may assist in diagnosis. 

Prognosis. — This is hopeless, death occurring from asphyxia or from some 
complication or by asthenia. 

Treatment. — Treatment can be palliative and symptomatic only. In 
obstruction, it may be possible in rare cases to give temporary relief by a low 
tracheotomy, but as a rule this is impossible, owing to the presence of 
obstruction below any point where the trachea is accessible. 


THE INFECTIVE GRANULOMATA 

Syphilis * 

. The trachea may be affected in both the congenital and acquired forms. 

In congenital syphilis, a progressive cicatrisation may occur, leading to 
stenosis. In acquired syphilis, during the secondary stage, the mucous 
membrane of the trachea may become generally hyperaemic, or small raised 
mucous patches may develop locally. In the tertiary period, gummata 
may occur in the trachea, the commonest site being towards the lower end- 
Degenerative processes, leading to necrosis and softening, eventually result 
in ulceration, sometimes with local sloughing of parts of the tracheal rings. 
In the process of cicatrisation a progressive stenosis may develop. 

Symptoms. — Symptoms are those of chronic tracheitis and tracheal 
irritation in both the secondary and tertiary manifestations, but in the 
latter, signs of tracheal stenosis may develop when scarring and healing 
are in progress. Laryngeal involvement occurring at the same time tends 
to distract attention from the tracheal lesions or to obscure them. 

Diagnosis. — The diagnosis of syphilis of the trachea depends upon a 
careful study of the history of the case, indications of tracheal irritation, 
laryngoscopic or endoscopic examination, the coexistence of other mani- 
festations of syphilis, and in their absence, a positive Wassermann reaction. 

Prognosis. — If the condition is recognised early, excellent results may 
be obtained by treatment, but it is obvious that where deep destructive 
changes have resulted, medicinal measures can only palliate. 

Treatment. — Anti-syphilitic treatment should be administered vigorously, 
and after a course of neoarsphenamine, mercury or bismuth preparations 
should be given. Inunction seems sometimes of special value in such cases. 
In cases of stenosis of the trachea from cicatrisation, dilatation of the 
stricture by means of bougies introduced through an endoscope may be 
practicable and afford useful help. 
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Tuberculosis 

Tuberculosis of the trachea is occasionally found post mortem in advanced 
cases of pulmonary tuberculosis, usually in those with extensive laryngeal 
involvement. Primary tracheal tuberculosis is unknown. The rarity even 
of secondary lesions in this tube is probably to be explained by the ciliated 
epithelium preventing lodgment of the bacilli. 

Pathology. — Tuberculous lesions may occur at any part of the trachea, 
but they are more frequent in the lower part and on the posterior wall. 
When they occur they are usually numerous. There may bo some general 
hyperaemia, or small tubercles, varying in size from a pin’s head to a split 
pea, may be visible. Later, superficial ulceration occurs, forming irregular 
punch ed-out ulcers. Occasionally, the process may extend deeper, and 
erosion of the cartilages may occur, with the formation of sinuses and even 
fistulous communication with the oesophagus. 

Symptoms. — Since tracheal tuberculosis is usually a late manifestation 
of advanced disease, its clinical indications are slight and are usually obscured 
by the more obvious laryngeal and pulmonary symptoms and signs, though 
if the process extends deeply and produces sinuses and fistulous tracks, it 
may become apparent. The actual tracheal symptoms are those of cough 
and retrosternal soreness. 

Diagnosis. — This condition has to be distinguished from other chronic 
tracheal lesions, and a diagnosis can only be made from a careful review of 
the history, the general evidence of tuberculous disease and by the tracheal 
involvement which may bo visible by endoscopy. 

Treatment. — This must, from the nature of things, be largely palliative, 
and is in effect practically identical with that of lar3mgeal tuberculosis, 
notably intratracheal insulffation with orthoform and benzocaine (anflosthe- 
sinc). 

Leprosy 

In some cases of this disease, granulomatous lesions occur in the trachea, 
and these may eventually give rise to tracheal stenosis, owing to the con- 
traction of new-formed fibrous tissue. The diagnosis can only be made from 
the occurrence of tracheal symptoms in a case with established lesions of 
leprosy in other parts. 

I'he treatment is symptomatic. 

Scleroma 

Although in most cases this condition affects the nose only, scleromatous 
lesions may be found in the trachea as a pathological curiosity. The disease 
in any form is rare in England, and occurs chiefly in Poland and Austria. 
The nodules of granulomatous tissue in the trachea may cause partial obstruc- 
tion mechanically, or, on contraction, lead to actual stenosis. 


TRACHEAL OBSTRUCTION 

Obstruction to the lumen of the trachea may be produced by foreign 
bodies, by conditions originating in the trachea, and by pressure from without. 
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Foreign Bodies in the Trachea 

The oommoneBt route by which foreign bodies enter the trachea is through 
the mouth and larynx, in the acts of breathing, laughing, yawning, sighing, 
or before and after coughing, when food or some foreign substance is in the 
mouth. A piece of bone, a stud, button, false teeth, chewing gum, peas, 
articles of food, nuts, grains of wheat, beads or blades of grass are among 
the substances which may gain entrance to the trachea in this manner. 
Surgical operations in the mouth and throat may lead to the inhalation of a 
tooth, a piece of tonsil or a mass of adenoid tissue. Material vomited from 
the stomach, such as food, blood clot or intestinal worms, may be inhaled into 
the trachea. A large blood clot in haemoptysis may temporarily obstruct it. 
Foreign bodies may also gain access through the tracheal wall, such as small 
projectiles in wounds of the neck, a piece of new growth, or tuberculous 
glands by ulceration tli rough the wall. 

Unless it becomes impacted, or is too large to enter one of the two main 
bronchi, a foreign body rarely remains long in the trachea. It either causes 
death with dramatic rapidity, is coughed out again, or passes down into one 
or other of the large bronchi or their secondary divisions, where it produces 
results which are described in the section on diseases of the bronchi. 

Symptoms. — These depend upon the mode of entry, the size of the foreign 
body, and the degree of obstruction to the air current which it induces, but 
in general the tracheal symptoms arc less urgent than those of laryngeal 
obstruction, and less serious than those of obstruction of one or other main 
bronchus. There may be intense dyspnoea, with great discomfort and alarm 
during the actual passage through the larynx of a small foreign body, especi- 
ally if it is temporarily arrested there ; but when it enters the trachea there 
is an almost instantaneous cessation of the acute distress, though some degree 
of dyspnoea may persist. The type of dyspnoea is inspiratory in the main, 
though a minor degree of expiratory difficulty may be apparent if the foreign 
body is of considerable size. There may be a definite stridor with both 
phases of respiration, but it is more pronounced in inspiration. If the 
foreign body remains loose in the trachea, which may occur if it is rounded 
and too large to engage in one of the main bronchial divisions, a sound of 
vibratory character may be heard on auscultation of the trachea, sometimes 
described as the bruit de grelottement. This may be produced by friction 
of the foreign body against the tracheal wall, or more commonly by the air 
passing over it during respiration. A paroxysmal cough may occur, caused 
by the foreign body irritating the sensitive posterior wall of tlie trachea, 
and during such an attack the foreign body may be forced up to the larynx, 
obstruct it, or cause reflex spasm with intense dyspnoea and cyanosis and a 
risk of suffocation, unless it drops back, is coughed out, or removed. When 
sudden rupture of caseous material into the trachea occurs, the lumen may 
be blocked and death take place rapidly. 

Course. A loreign body impacted in the trachea may give rise to septic 
inflammation of its walls, with subsequent cicatrisation after removal, or 
it may lead to secondary infective processes in the lungs, such as purulent 
bronchitis and broncho-pneumonia. 

Diagnosis. The history ol disappearance of some object from the mouth 
during coughing, breathing or laughing should give rise to suspicion of an 
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inhaled foreign body, and this may be confirmed by seeing the object directly 
by endoscopy, or indirectly by means of the X-rays. 

Prognosis. — This depends in the main on the nature of the foreign 
body, and the time elapsing before its removal. An irregular, rough or soft 
foreign body is more likely to induce septic complications than a smooth, 
hard substance. Apart from rapidly fatal results, the prognosis is better 
with intratracheal foreign bodies than with those reaching the bronchi. 

If removal is effected within 24 to 36 hours, recovery is usually rapid and 
complete. 

Treatment. — Treatment consists in rapid removal with as little damage 
to the trachea and larynx as possible. This may be effected by means of 
forceps passed through a bronchoscope, or rarely by tracheotomy alone, 
when the foreign body may be coughed out through the opening or be easily 
removed by forceps. Inversion of the patient in the hope that gravity may 
assist the expiratory efforts of cough is dangerous and should only be 
attempted after tracheotomy has been performed. Where rupture of a caseous 
gland or softening new-growth occurs into the trachea, an immediate tracheo- 
tomy may be necessary. 

Obsteuction from Cicatrisation of the Tbachea]l Walls 

.etiology. — This may result from any condition leading to ulceration 
of the tracheal walls, with subsequent healing, such as a syphilitic gumma, 
or less commonly other granulomata, such as tubercle, leprosy or scleroma. 
Another cause is cicatrisation from wounds of the trachea, accidental, suicidal 
or after tracheotomy, when the incision has been made too near the cricoid, 
or when the wound has become infected or the tube left in too long. Scarring 
from damage to the trachea by the inhalation of boiling or caustic liquids or 
even by inhaled gases may lead to stenosis. 

Pathology. — The deformity of the trachea and the obstruction of its 
lumen depend upon the situation and the extent of the cicatricial contraction 
of its walls. It may be local, producing an hour-glass constriction, or involve 
a long extent of the tube. Occasionally, especially in syphilitic lesions, 
stenosis may occur at two different levels. 

Symptoms. — These depend upon the degree of stenosis, the rapidity 
with which it develops, and the condition of the larynx, bronchi and lungs. 
When the stenosis is produced gradually, as in cicatrisation, a degree of 
obstruction may result, greater than would be compatible with life if suddenly 
induced. In the early stages of a progressive stenosis, slight dyspnoea may 
be present on exertion, and during sleep a faint stridor may be audible, 
disappearing when the patient is awake. As the contraction progresses, 
the dyspnoea becomes more marked, and a definite and persistent stridor 
develops, at first inspiratory only, though expiration may become both 
noisy and obstructed. The patient may experience a sensation of obstruc- 
tion referred to the neck or under the sternum, accompanied by pain and 
irritation, leading to cough, which may be dry, noisy and metallic, or accom- 
panied by more or less frothy sputum, if the primary condition is associated 
with widespread tracheitis. The voice may lose tone and volume, and the 
patient talk more quietly than normal and with some evident effort. In 
advancing stenosis, sudden and alarming attacks of dyspnoea may occur, 
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leading to cyanosis and threatening suffocation. Th ese attacks are usually 
due to an accumulation of mucus at the site of the stenosis. The patient in 
advancing degrees of obstruction cannot lie down, and generally sits leaning 
forward with chin depressed. It may be noted that the extraordinary 
muscles of respiration contract forcibly, and yet the laryngeal excursions may 
be small or hardly noticeable, in contrast with those of laryngeal obstruction 
in which they are maximal. This distinguishing sign was first pointed out 
by Gerhardt, and is of value, but imfortunately it is not absolute and cannot, 
therefore, be regarded as pathognomonic. On auscultation over the trachea, 
a noisy roar may be audible, of maximum intensity near to the obstruction, 
whereas the breath-sounds over both lungs may be deficient, although the 
stridor may be conducted bilaterally. 

Course. — The course of cicatricial stenosis is usually progressive, unless 
arrested by treatment, and the dyspnoeic attacks become more frequent and 
alarming. 

Diagnosis. — Tracheal obstruction from cicatrisation has to be distin- 
guished from laryngeal obstruction, in which the symptoms are usually more 
acute and more urgent. Gerhardt’s sign described above may also be sug- 
gestive. It has also to be differentiated from obstruction due to pressure 
from without (vide infra). The only reliable method of distinction is by 
direct inspection with the bronchoscope. 

Prognosis. — Early S3rphilitic stenosis may be arrested by appropriate 
anti-ayphilitic treatment. Obstruction due to other granulomatous con- 
ditions varies with the severity and extent of the primary lesions. Caseous 
material or degenerated growth ulcerating into the trachea is usually immedi- 
ately fatal, or leads to death within a few days from pulmonary complications. 

Treatment. — Rest, avoidance of exertion, smolang and alcohol should be 
advised. The patient’s fears should be allayed and symptomatic treatment 
ordered, such as sedative inhalations or a linctus to check useless cough. In 
syphilitic stenosis vigorous anti-syphilitic treatment with neoarsphenamine,^ 
mercury or bismuth preparations should be given. A low tracheotomy may 
be necessary for an intractable stricture high up in the trachea. In some 
cases where an ordinary tracheotomy cannot be performed below the stricture, 
it may be possible to insert Koenig’s long tracheotomy tube through an open- 
ing in the trachea made above it. In other cases, dilatation of a fibrous 
stricture by bougies passed through an endoscope may be feasible. 


Obstruction from External Pressure 

Pressure on the trachea may occur in the neck or in the mediastinum. 

Causes of pressure in the neck. — Strangulation, throttling or garotting 
leads to death by occlusion of the trachea and suffocation. Enlargement of 
both lobes of the thyroid body may cause lateral compression of the trachea, 
until eventually its lumen iB reduced to a narrow slit — ^the so-called “ scabbard 
trachea.” Irregular or unilateral enlargements on the other hand cause 
deviation of the trachea, with kinking of its lumen. Other less common 

^ Acoordin^ to Mr. Harold Harwell, adminiatmtion of potassium iodide ia very 
dangerous, aa it inoreaaea the secretion which is pent up behind the fitenosis. It may ba 
given in combination with belladonna, but it ia better withheld until the severity of the 
condition baa been relieved by nooaraphenamine. 
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causes of compression of the trachea are enlargement of the cervical glands 
from tuberculosis, malignant disease, Hodgkin’s disease or leukssmia. The 
trachea may be pressed on from behind by a foreign body impacted in the 
oesophagus, or by a bony tumour arising from the vertebrse. 

Causes of pressure in the mediastinum . — An aneurysm of the aortic arch 
may press directly upon the trachea at, or near, the bifurcation and cause 
obstruction. Similarly deep pressure may be caused by a retrosternal goitre, 
a persistent and enlarged thymus, or a thymic abscess, mediastinal glands 
enlarged from any cause, usually malignant disease, a dermoid cyst or a 
bony tumour originating in the sternum. 

Symptoms. — The symptoms are in the main identical with those of 
stenosis of the trachea from intrinsic causes, with the special symptoms 
due to the primary external condition superadded. 

Diagnosis. — This may be simple and obvious, as in those cases due to 
pressure from tumours in the neck, whereas, in those due to mediastinal 
pressure, it is usually only possible after a careful survey of all the symptoms, 
and is in brief identical with that of aneurysm or mediastinal new-growth, to 
which reference should be made. In some cases X-ray examination may give 
valuable information. 

Prognosis. — This is good in obstruction due to causes in the neck other 
than malignant disease, but it is almost imiformly bad, indeed hopeless, in 
obstruction due to mediastinal causes, with the exception of abscess and 
some thymic conditions. 

Treatment.— The treatment is that of the primary condition. In goitre 
and tuberculous glands, in simple tumours, cysts and some thymic condi- 
tions, operation may be possible and may ejffect complete cure. In those 
due to mediastinal pressure, especially from aneurysm or new-growth, 
treatment, in most cases, can be only palliative or symptomatic, and mrected 
to the relief of pain, dyspnoea, cough and distress. 


INJURY 


Direct violence to the trachea has been known to cause rupture when the 
chin is raised upwards and the trachea is, therefore, extended. 


R. A. Young. 

G. E. Beaumont, 


DISEASES OF THE BRONCHI 

BRONCHITIS 

Inflammation of the bronchi, or bronchitis, is one of the commonest 
maladies and may be induced by a variety of causes. These, in the main, 
fall into three groups: bacterial, chemical and mechanical, similar to the 
causes of tracheitis, which is, indeed, in many cases, a concomitant or ante- 
cedent of bronchitis, so that tracheo-bronchitis would be a more accurate 
designation of the majority of oases. At the same time it should be recognised 
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that the trachea may be alone or predominantly affected, while, on the other 
hand, in many cases of bronchitis of the smaller tubes, the trachea may 
escape, or be only slightly involved. 

Bronchitis is so varied in its extent and in the form and severity of its 
manifestations that a satisfactory classification is somewhat difficult to 
formulate. We propose to consider the clinical manifestations of bronchitis 
according to the following classification : 

1. Acute Forms — (a) Catarrhal bronchitis, (1) of the larger tubes, (2) of 
the smaller tubes ; (b) suppurative ; (c) secondary bronchitis ; (d) bronchitis 
due to mechanical and chemical agencies ; (e) fibrinous. 

2. Chbonio Forms — (a) Catarrhal, (6) suppurative, (c) secondary, (d) due 
to mechanical agencies, and (e) fibrinous. 


1. ACUTJC BRONCHITIS 

Acute Catarrhal Bronchitis op the Larger Tubes 

Synonyms. — This condition is often called Bronchial Catarrh, or Acute 
Tracheo-bronchitis. ^ 

i£tiology . — Predisposing causes'.— ^Climate and latitude undoubtedly 
play an important part. Catarrhal bronchitis is rare in polar and ailitic 
regions and near the equator, but is very prevalent injiamj) and foggy 
climates. In England, attacks are common in late autumn, winter and 
early spring. It is probable that some degree of hereditary predisposition 
^ occurs, since ** weakness of the chest is common in some famihes. Owing 
,3 chiefly to greater exposure, the disease occurs more frequently in men than 
in women. It is most common at the e xtre mes of lifej infancy and old age, 
f. but it is not infrequent at any age. . Fatigue and privation play their part, 
and exposure to cold, wet or fog so frequently seems to initiate the attack 
> that it is often regarded as the exciting cause. Scoliosis, kypho-scoliosis 
and other malformations or deformities of the chest predispose to bronchitis, 
and some of them are induccd~ 0 T aggravated by bronchitis early in life. 
'7 Chronic cardiac and renal disease both render their subjects more liable to 
g bronchitis, as do also conditions of the nose and pharynx which lead to mouth- 
breathing, in consequence of the inhalation of air which is unwarmed and 
/. unfiltered by the nose. In childhood, dentition seems to be a frequent 
predisposing condition. ' 

The exci ting cause is usually one of the catarrh-producing organisms, 
and one or more of the following may be found in the sputum : the pneumo- 
coccus, Friedlander’s pneumo-bacillus, streptococci, Micrococcus catarrhiliSf 
staphylococci, M. tetragenus, and filter-passing organisms. It may also be 
caused by the Spirochceta bmiwhialis. 

Pathology. — The changes induced in the bronchi are similar to those 
in the nasal mucosa in coryza and in the trachea in tracheitis. Three stages 
may be described : An initial dry st age, when there is j-ctiye hy pe rsBmia of 
the bronchial mucosa, with exudation into the submucous layer, causing 
temporary diminution of the bronchial secretion from occlusion of the 
mucous ducts. The second or mucoid stage is associated with copious 
discharge of mucoid secretion, owing to increased activity of the mucous 
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glands, this secietion being mixed with shed ciliated epithelial cells and 
scanty leucocytes. Sometimes in acute cases a few red blood corpuscles 
are present. The third stag e is that of resplution^ though not infrequently 
a muco-purulent stage occurs, when the sputum becomes less copious and 
greenish in colour from large numbers of pus cells. 

In fatal cases the lung tissue may appear slightly distended and red, 
while the bases may be sodden from oedema. On section, the bronchi 
appear injected and the mucosa is swollen. On squeezing the lung, beads 
of mucoid fluid or muco-pus exude from the cut ends of the bronchi. There 
js no consolida tio n and the lung tissue floats in water. 

Symptoms.^Ah attach of acute bronchitis generally begins suddenly^ 
with malaise, aching in the limbs, and a sense of oppression in the chest. 
If the trachea is |l1so involved, there is the characteristic feeling of rawness 
under the sternum. The temperature rises, varying from 99® to 100® F. 
in mild cases to 103® F. in more severe ones. The cough is at first dry, 
irritating and ineflective, but in a few hours it becomes looser. The sputum^ 
in the early stage is scanty, tenacious and sometimes streaked with blood ; 
it then becomes copious, mucoid and frothy in character, and is found to 
contain mucus, shed epithelial cells, leucocytes and red blood corpuscles. 
Later it lessens in quantity and may become thick, yellow and muco-purulent. 
With the onset of expectoration there is generally an abatement in the 
symptoms, the rawness under the sternum disappears, and the feeling of 
pain or soreness about the pectoral muscles and the costal attachments of 
the diaphragm lessens. The febrile reaction may last only 3 or 4 days, but 
the cough and expectoration may go on for 10 days or longer, gradually 
diminishing, until they are present only night and morning, and then cease 
completely. ^ ion <: 

In the early stage the patient is flushed and the breathing may be sbghtly 
increased in rate, but it is rarely or jaeyer labomed, unless emphysema co- 
exists. Vocal fremitus is unaltered, but rhonohal fremitus may sometimes 
be felt over one lung or both. The chief physical signs are discovered only 
on auscultation. The breath-sounds may be harsher and higher-pitched, 
particularly in infants and children, but they re mai n vesicular, and expira- 
tion may be prolonged. The voice conduction is unaltered. As a rule Aonchi^ 
either sonorous or sibilant, according to the size of the bronchus in which 
they are produced, are audible over both lungs, and during the mucoid stage 
bubbling rales may be heard, especially at the bases. 

Complications and Sequelae. — Bronchitis may go on to broncho- 
pneumonia or may be followed by lobar pneumonia, fibroid induration 
or bronchiectasis. It may lead to chronic bronchitis, or be followed by 
active tuberculosis. Occasionally acute interstitial emphysema may result 
from violent coughing. 

Course. — This is variable. The patient may be convalescent in from 
7 to 14 days, but cough, expectoration and a condition of debility may 
continue for several weeks, though, in this case, the possibility of pulmonary 
tuberculosis should always be considered. 

Diagnosis. — The diagnosis of bronchitis is usually easy, owing to the 
characteristic rhonchi, but it is important to differentiate primary bronchitis 
from bronchitis occurring as a secondary condition in acute specific fevers 
and other diseases. 
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Prognosis. — ^BronchitiB of the Largei tubes is raielj fatal, except when it 
occurs in infants or the aged, or as a complication of advanced cardiac or 
renal disease. 

Treatment. — ^Pbophylaotic. — This consists in the avoidance of stuffy, 
ill-ventilated rooms and places of entertainment when catarrhal infections 
are rife. In mouth-breathers, steps should be taken to deal with the condi- 
tions of the naso-pharynx inducing this habit, and instruction in normal 
breathing given. In dusty occupations, suitable measures should be taken 
to minimise the irritant particles in the air, as is now done in most factories 
and workshops. Where poisonous gases have to be encountered, some form 
of efficient gas-mask should be utilised. 

Prophylactic inoculation by vaccines, either from stock mixtures such 
as are now available, or from autogenous cultures, is now being extensively 
used, ^nd with some success. An autogenous vaccine is usually to be pre- 
ferred, if possible. The dose given depends upon the organism and varies 
from 1 to 60 or 100 miUions. Two or three doses at intervals of 7 to 10 to 
14 days aje usually given in the case of the stock vaccines, whereas with the 
autogenous a course of 6 to 12 gradually increasing doses is given at intervals 
of about a week. 

CuKATiVE. — ^No matter how mild the attack may be at the onset, the patient 
should be kept in bed. This may only be necessary for 1 or 2 days, but he 
should keep to his room till his temperature has returned to normal. The 
Turkish bath taken by some patients at the first onset is unwise and should 
be discouraged. The room temperature should be kept at 60° to 65° F. 
While the temperature is raised the diet should be the ordinary, simple, 
liquid diet suitable to febrile conditions, namely, milk, weak tea, cocoa and 
simple gruels, broths or one of the many invalid foods. The patient is 
often thirsty, and warm or hot demulcent drinks, such as toast water, 
fruit juices in hot water, and linseed tea sometimes afford great comfort. 
The air of the bedroom may be moistened by means of a steam kettle in the 
dry stage, but the use of a steam tent is to be avoided. Local applications 
over the sternum, acting as counter-irritants, seem to give some relief to the 
distressing soreness so often complained of. A mustard leaf or one of the 
medicated wools is the most easy to apply, but a linseed poultice, kaolin 
poultice or a liniment, such as camphorated oil or the acetic turpentine 
liniment, may be ordered. Some patients find a cold or hot compress to 
the neck coinforting. Medicated inhalations may be used, either in a special 
inhaler or in a domestic substitute, such as a jug. At first vapor benzoini 
— 60 minims to the pint of water at 160° F, — is the most comforting, but in 
later stages vapor pini (olei pini, min. 10 ; mag. carb. levis, gr. 10 ; aquam ad 
min. 120) — 120 minims to the pint — or a dry inhalation of creosote, terebene 
and spirits of chloroform may be useful. It is often wise to start treat- 
ment with an aperient, unless this is contra-indicated. In the dry stage a 
simple saline diaphoretic mixture may be given, with tinct. ipecacuanhee or 
vin. antimoniale in small doses. One-drop doses of tincture of aconite are 
also sometimes given. When expectoration starts it may be encouraged by 
saline and stimulating expectorants, such as ammonium chloride or car- 
bonate, combined with squills and flavoured with syrup of tolu or of Vir- 
ginian prune. For the first night it may be well to give 10 grains of Dover’s 
powder to relieve discomfort and secure sleep. 
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During convalescence the patient should take care to avoid chill and 
should be given a more liberal diet. A mixture of strychnine and phosphoric 
acid may be given for a few days, and a linotus or lozenge containing small 
doses of diamorphine (heroin) or other sedative, to lessen the ineffective cough, 
which not infrequently occurs, especially at night. Convalescence is usually 
shortened by a few days’ stay at the coast, especially the south. 

When bronchitis occurs as a part of some specific disease, such as diphtheria 
or infiuenza, the treatment should be that appropriate to the particular disease. 


Acute Catarrhal Bronchitis of the Smaller Tubes 

Synonym. — Capillary Bronchitis. 

It is open to question whether this condition exists as a separate entity. 
When the finer bronchi and bronchioles are inflamed the alveoli invariably 
become involved, since very little swelling of the bronchiolar walls is sufficient 
to occlude the lumen of the tube, with the inevitable production of an area 
of lobular collapse. The transition from this condition to actual lobular 
pneumonia is a very small one. In any case, the causes, the symptoms 
and the treatment of capillary bronchitis and broncho-pneumonia are identi- 
cal. (See Secondary Broncho-pneumonia.) 

Acute Suppurative Bronchitis 

Synonyms. — Sometimes called Acute Purulent Bronchitis, or Suffocative 
Catarrh. 

This condition was brought into prominence during the Great War. 
In 1916 and 1917 it appeared in epidemic form amongst the British 
troops in England and France. Although it was then regarded by some 
observers as a new disease, it is more probable that it was, in reality, an epi- 
demic form of a condition usually rare and sporadic and previously termed 
** suffocative catarrh.'’ That name has unfortunately been applied loosely 
to a number of conditions associated with acute dyspnoea. 

JBXiologf .-^Predisposing causes . — The exceptionally severe winter of 
1916'17, together with conditions of overcrowding in huts and billets, were 
undoubtedly concerned in the epidemic just mention^. The condition 
affects young adults chiefly, and is much more common in men. Over- 
exertion « fatigue and debility predispose to it, but the disease may occur in 
robust and healthy persons. A history of chill may be given, but often no 
obvious cause can be discovered. 

Exciting cause . — The organisms usually found are the pneumococcus 
and Pfeiffer’s H. influenzce, the latter being reported in 90 per cent, in some 
series of cases. The Micrococoibs catarrhaUs is also sometimes present. 

Pathology. — A very intense inflammation occurs in the medium-sized 
and small bronchi, leading to an exudate rich m leucocytes. The inflam- 
matory process may extend to the alveoli, which then contain a fibrinous 
fluid, with entangled rod cells. The condition occurs in both lungs and is 
usually almost universal, no portion being spared. Post mortem the lungs 
are heavy and red in colour. On section the bronchi are found to contain a 
thick yellow purulent fluid. Small areas of collapse and sometimes of 
broncho -pneumonic consolidation are seeui and there is usually oedema of the 
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bases. Plastic pleurisy is not infrequent, and the glands at the root of the 
lung are enlarged. 

Symptoms. — The onset is usually abrupt, often in young people appar- 
ently in robust health. A definite chill may occur, or only coryza and general 
malaise, with aching of the muscles. The temperature rises quickly and may 
reach 104° F. early in the disease. A cough soon develops and extreme 
dyspnoea is a characteristic feature. Expectoration starts early, often on 
the second or third day. At first it may be streaked with blood, but it soon 
becomes yellowish green and nummular ; it consists of almost pure pus ; 
there is often as much as 5 or 6 ounces in 24 hours. In most instances there 
is great prostration. In grave cases the patient becomes unconscious and* 
loses control of the sphincters. 

There is intense cyanosis, the face, lips and ears being purple. Respira- 
tion 'is rapid, 30 or 40 per minute, and the accessory muscles are often in 
full action. Palpation and percussion may not show any abnormality 
though slight dullness is sometimes present at the bases. At first no 
signs may be discovered on auscultation, but soon the breath-sounds 
become largely obscured by medium-sized bubbling rales, often audible 
from apex to base, both front and back. The pulse is frequent, the right 
heart may dilate and the heart-sounds become weak. 

Complications and Sequelae. — In severe cases recurrent bronchitis, 
broncho-pneumonia, fibroid disease or emphysema ma)^ follow. ^ 

Course. — In favourable cases complete restoration to health results. 
In severe cases the course is rapid, the patient becomes comatose from 
toxsemia, expectoration ceases and death occurs from exhaustion in 2 or 
3 days from the onset. In other cases the disease may last for weeks and 
proceed to recovery or death. 

Diagnosis. — The early occurrence of marked dyspnoea and cyanosis, 
the expectoration of copious pus, and the widespread rales without dullness 
are very suggestive of acute suppurative bronchitis. The disease must be 
differentiated from other conditions described as acute suffocative catarrh 
that are associated with extreme dyspnoea and cyanosis. 

Acute pulmonary endema is usually afebrile, and the sputum is albuminous, 
frothy and copious. The condition leading to it, such as cardiac or renal 
disease, may be apparent. 

Capillary bronchitis or broncho-pneumonia may give rise to difficulty, 
but in these conditions the sputum is scanty, tenacious, sometimes rusty, and 
but rarely purulent ; moreover, cyanosis and dyspnoea develop late and 
depend upon the extent of the disease and the condition of the right side of 
the heart. 

Pneumonia of the wandering type may simulate this condition, but the 
character of the signs, with dullness and tubular breathing, and the rusty 
sputum, usually render diagnosis easy. 

Prognosis. — This is '^ry grave. The mortality is high, often as much as 
50 per cent. Gases extending to 3 weeks or more with swinging temperatures 
usually recover. 

Treatment. — Cases of this disease should be isolated. If there are in- 
dications of an epidemic spread, prophylactic inoculations with a vaccine 
made from the special strain of pneumococci concerned may be useful in 
limiting it. In any future epidemic, a trial should be made of sulphapyridine 
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(M. & B. 693), The steam tent and the inhalation of medicated vapours, 
such as vapor benzoini, may give a little relief to the dyspnoea. Oxygen 
should be administered either by means of an oxygen tent, the double nasal 
catheter or the B.L.B. mask. Venesection may give temporary relief, but 
produces no lasting effect. Ammonium carbonate and potassium iodide 
are generally recommended. Stimulants, such as brandy and strychnine, 
should be given freely, and hypodermic injections of nikethamide (coramine) 
or leptazol (cardiazol) may be given. 

Secondary BRONcniTis 

etiology. — Bronchitis, usually of catarrhal type — indistinguishable as 
regards symptoms and signs from primary acute catarrhal bronchitis — occurs 
as a definite part of many acute infectious diseases and as a complication in 
others. Among these may be mentioned measles, whooping-cough, influenza, 
the enteric group, small- pox, diphtheria, malaria and plague. Acute 
nephritis of infective origin is often accompanied by acute bronchitis. Other 
conditions associated with bronchitis are pulmonary tuberculosis, glanders, 
secondary syphilis, pleurisy and gunshot wounds of the chest. 

Diagnosis. — Bronchitis is easy to recognise, but it is important not to 
overlook the fact that it may not be the primary condition. In all cases of 
bronchitis in the early stages, the possibility of a primary acute specific in- 
fection should be borne in mind. The diagnosis is also of importance in 
regard to treatment — for example, in malaria, nephritis and S 3 rphiliB, in 
which treatment directed to the primary condition may be more helpful 
than the ordinary treatment of catarrhal bronchitis. 

Bronchitis dub to Mechanical and Chemical Aoencies 

etiology. — Mechanical . — Attacks of acute bronchitis may be caused by 
the inhalation of dust-laden air. In occupations where the worker is liable 
to inspire fine particles of carbon, silica, steel, iron, asbestos or kaohn, acute 
bronchitis may result, but more often these conditions lead to chronic bron- 
chitis and pneumokoniosis. Pressure on a bronchus by aneurysm or new- 
growth, or irritation by the presence of a foreign body, may induce local 
acute bronchitis. The symptoms and signs arc practically identical with those 
of the catarrhal form and need no special description. 

Chcfnical . — ^Acute bronchitis may follow the inhalation of chemical irri- 
tants, either as a result of occupation, accidents, attempts at suicide, or the use 
of poison gases in warfare. Special attention has been drawn to this subject 
by the large number of cases of gassing ” dealt with in the War of 1914—1918. 
Death not infrequently occurred, much acute suffering was caused, and 
some permanent damage has resulted in many cases which recovered. 

Mustard gas ’* produces its chief effects upon the skin, the eyes and the 
bronchi. A fibrinous exudate forms on the mucosa as a false membrane, 
which separates as a slough. The suffocative gases cUorine and phosgene 
affect the alveoli primarily and more intensely. Chlorine inhaled in a con- 
centration of 1 in 10,000 causes a rapid alveolar flooding with a serous and 
highly albuminous fluid, and if the victim does not die at once he is hable 
to suffer from an acute bronchitis. A condition called bronchiolitis fibrosa 
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obliterans may occur as a sequel. It is often associated with asthmatic 
dyspnoea. 

Symptoms, — These are similar to those of acute catarrhal bronchitis, 
but there is great pain, distress and almost constant cough, often with 
copious expectoration. 

The treatment is referred to under the heading of Tracheitis, and is, in 
the main, symptomatic and directed to the relief of pain, useless cough 
and distress. If there is cyanosis, oxygen should be given continuously if 
necessary by double nasal catheter or B.L.B. mask. 

Acute Fibrinous Bronchitis 

Synonym. — Acute Plastic Bronchitis. 

Definition. — ^A comparatively rare acute disease in which there is in- 
flammation of the bronchi, with the formation of casts. These may be 
hollow or solid, and are coughed up in the expectoration. 

Etiology. — The cause of the disease is unknown. It is more common in 
males, and is met with both in children and in adults. It may begin as a 
primary catarrhal bronchitis, or develop as a complication of enteric fever, 
measles or pulmonary tuberculosis. Such organisms as the pneumococcus 
or a streptococcus may be found in the casts. 

Pathology. — The casts may involve the main bronchi only, or^more 
frequently the smaller ones and the bronchioles. They are gre 3 dBh white, 
solid or tubular, and when large, bear the impress upon their exterior of the 
bronchial walls in which they have been enclosed. Thus, when a cast extends 
up to the lower portion of the trachea, the indentations made by the tracheal 
rings may be seen impressed upon it. The fine terminations generally show a 
spiral moulding. Chemically, they consist of fibrin or of fibrin and mucin. 
Post mortem the casts may be seen in some places in situ ; in other areas 
the bronchi from which they have been expelled may be recognised. The 
bronchial mucous membrane is at times acutely inflamed, red in colour, with 
the lining epithelial cells desquamating, or it may appear pale and un- 
affected. There is usually a certain degree of emphysema, and there may be 
collapse of lung tissue beyond the site of obstruction. 

Symptoms. — The disease generally begins somewhat abruptly wilh a 
cough and malaise. In the course of a few days the patient becomes con- 
siderably worse, dyspnoea develops and a certain degree of pyrexia, but the 
temperature is often not more than 99® or 100® F. The dyspnoea becomes 
more intense, and is the prominent and all-important symptom. The face 
is seen to be cyanosed, the alas nasi and the accessory respiratory muscles 
are in violent action, sometimes with retraction of the intercostal spaces. 
There may be diminished movement of the chest, either bilateral or unilateral. 
If there is unilateral pulnfbnary collapse the heart may be slightly displaced 
towards the same side. Vocal fremitus may be normal or locally diminished. 
The percussion note is somewhat hyper-resonant over the anterior chest-wall, 
but behind there may be some degree of dullness over one or other lobes. If 
the bronchi are unilaterally affected there may be dullness limited to one 
lower lobe, with diminution of air entry and no adventitious sounds. Vocal 
resonance over the affected area is lessened. There is usually some diffuse 
bronchitis, as indicated by the presence of rhonchi or r&les. Marked stridor 
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is sometimes heard with respiration. A special sign, the “ bruit de drapeau,” 
has been described when the cast lies free in the bronchial lumen. It is a 
dry clicking sound, caused by the flapping of the oast against the wall of the 
bronchus as the air passes over it. The ordinary sputum does not show any 
peculiarities. It may, however, show Curschmann’s spirals, Charcot-Leyden 
crystals and eosinophile cells, and it may be absent until the crisis occurs. 
This consists in the expectoration of the cast after a violent fit of coughing. 
The cast may be stained with blood, or there is sometimes actual haemoptysis. 
The peculiar nature of the expectoration often escapes notice, unless it is 
examined by floating in water, when a largo intact cast is revealed. The 
dyspncea ceases immediately after the cast has been expelled. 

Complications and Sequelae. — Emphysema may occur as the result of 
the violent coughing, or the disease may become chronic, recurring at intervals 
of varying duration. The most serious complication is laryngeal obstruction, 
caused by the cast becoming impacted between the vocal cords. 

Course. — The disease is generally self-limited, terminating with the 
separation and expectoration of the cast. The acute stage does not, as a rule, 
continue for more than 12 to 24 hours. 

Diagnosis. — The stridor and respiratory obstruction are suggestive of 
oedema of the glottis, but auscultation will show that the site of the lesion is 
lower down the respiratory tract. Asthma, and all causes of laryngeal and 
tracheal obstruction, must be excluded. The dyspnoea and the presence of 
signs localised to one lobe may suggest an active lobar collapse, or a lobar 
pneumonia, but the dyspnoea is more intense than is met with in either of 
these conditions. Casts are expectorated in diphtheria, pneumonia, chronic 
disease of the heart, pulmonary tuberculosis and hromoptysis. The casts of 
acute fibrinous bronchitis are firmer than those found in these affections, 
and are expectorated in long pieces, showing the many branches and bifurca- 
tions of the bronchial tree. 

Prognosis. — The immediate outlook is fair. Death may occur in the first 
attack, or recurrences may take place, which lead to an increasing degree of 
emphysema, with its usual results . The ultimate prognosis is, therefore, not good. 

Treatment. — The patient should be kept in bed and treated as a case 
of acute bronchitis. Inhalations of medicated vapours often afford relief. 
Potassium iodide is believed to expedite the separation of the cast. Intra- 
tracheal injections of ohve oil or lime water have been recommended, as the 
casts tend to dissolve in the latter. Tracheotomy instruments should always 
be at hand in case of laryngeal impaction. 

2. CHRONIC BRONCHITIS 

Chronic bronchitis is perhaps even more difficult to classify than the 
acute varieties, each one of which may have its counterpart in chronic form, 
BO that the same classification may be followed. At the same time it must 
be admitted that, especially in the catarrhal forms, the clinical manifestations 
are somewhat varied. 

Chronic Catarrhal Bronchitis 

Etiology. — The causes are practically identical with those of the acute 
form, of wluch it is in most cases a sequel. 
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Tliis afEection may commence at any age, aULougL it is more common in 
middle life and with advancing years. Men are more frequently affected 
3 . than women. It seems also to have a special incidence in some families. 
Lj-. It is more common in damp and foggy chmates, and is favoured by urban 
conditions and by dusty occupations. It starts each winter with a more or 
less acute catarrhal attack, but each year the summer intermission becomes 
shorter, until the bronchitis persists throughout the year. It tends to produce 
5- emphysema and is aggravated in turn by this condition. It is especially 
A favoured by cardiovascular lesions, such as valvular defects and arterial 
7 . disease ; also by gout, chronic nephritis, syphilis and alcoholism. Con- 
f. ditions associated with chronm cough predispose to it, notably emphysema, 
asthma, arrested pulmonary tuberculosis, mouth-breathing and cigarettc- 
smok^ inhaling. 

The bacteria found are practically identical with those in acute bronchitis, 
the commonest being the pneumococcus, Friedlandcr’s pneumobacillus. 
Micrococcus catarrhalis, streptococci and staphylococci. Mixtures of two 
or more of these may be present. A rarer cause is bronchial spirochectosis, 
from infection with the 5. bronchialis. 

Pathology. — The bronchi show chronic inflammatory changes of a 
catarrhal nature. The walls are thickened from chronic byperaemia and 
also from productive changes in the connective tissues. The mucous glands 
may be hypertropliied or atrophied, and there may be widespread desquama- 
tion of the cihated epithelial lining of the bronchi. In long-standing cases 
there is usually some peribronchitis, leading to cylindrical bronchiectasis 
and distortion of the bronchi by fibrosis. There is almost invariably a 
greater or less degree of emphysema, which may be generalised or only 
marginal. Post mortem, the limgs are generally red and somewhat engorged, 
but if much emphysema has resulted they may be paler than normal. On 
squeezing the lung after section, pus or muco-pus exudes from the cut bronchi, 
and there is usually some evidence of oedema at the bases. 

Symptoms. — A patient with chronic bronchitis complains of his “ chest.” 
By this he means that he suffers from cough, expectoration and shortness of 
breath on exertion. The cough varies greatly in its severity. During the 
warm weather the patient may be completely free, and yet suffer for years 
from a winter cough. It may occur frequently throughout the day and in 
attacks at night, or only in the mornings and evenings. 

The expectoration varies considerably in quality and quantity, so much 
so that the old classifications of chronic bronchitis were based on this factor. 
Thus, there may be practically no sputum or only small tenacious pellets, 
the “ crachats perles ” of Laennec ; on the other hand, there may be a 
profuse expectoration resembling unboiled white of egg diluted with water, 
constituting the form described as ” pituitous catarrh ” or ” bronchorrhoea 
serosa.” Usually the sputum is mucous or muco-purulent and contains 
greyish-black particles mixed with a frothy fluid. The dyspnoea is largely 
due to the accompanying emphysema, and so indicates the degree of chron- 
icity of the disease. At first the patient may only notice that he gets out of 
breath on going upstairs or on mounting slopes, but later even walking on 
the level causes dyspnoea. 

Slight rises of lempcratiire occur in the acute exacerbations of the 
catarrhal process. Slight cyanosis is frequently observed, especially after 
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exercise, when the accessory respiratory muscles are called into play. Some- 
times rhonchal fremitus is felt. Movement of the chest is restricted by 
emphysema, and the percussion note then becomes hyper-resonant. On 
auscultation, expiration is prolonged and sonorous or sibilant rhonchi are 
heard all over the lungs, with bubbling rales if there is thin secretion in the 
smaller bronchi. On the other hand, rhonchi may be scanty or only occasion- 
ally heard. Voice conduction is unaffected. The fingers may be slightly 
clubbed, and further evidence of venous obstruction apparent in the dilated 
venules on the cheeks or along the costal atiachments of the diaphragm. 

Complications and Sequelae. — The following changes may occur in the 
lungs — peribronchial fibrosis, bronchiectasis and emphysema. Asthma or 
attacks of bronchial spasm sometimes form a complicating factor in chronic 
bronchitis, especially in the cases of so-called bronchorrhoea. The increased 
cardiac strain may lead to right-sided dilatation, with basal pulmonary 
congestion, ascites and oedema of the legs. Late in the disease, as the result 
of the cyanosis, a peculiar form of confusional delirium is met with, which is 
worse at night. 

Course. — The disease once firmly established, unless relieved by suitable 
climatic treatment, remains chronic and becomes progressively more severe 
as further damage is wrought in the lungs with each hibernal exacerbation. A s 
the emphysema develops, a vicious circle is initiated, the aerating power of 
the lungs diminishes, and finally cardiac failure ensues. 

Diagnosis. — Chronic bronchitis must be distinguished from pulmonary 
tuberculosis, bronchitis secondary to heart failure, and from bronchiectasis. 
In tuberculosis with bronchitis there is generally wasting, and often flattening '■ 
of the chest-wall, owing to fibrosis of the lungs. In all cases where the 
summer intermission of the symptoms fails suddenly rather than lessens 
gradually, tuberculosis should be suspected. The diagnosis is clinched by 
the presence of tubercle bacilli in the sputum. In bronchitis secondary to ^ 
heart failure, in addition to the cardiac signs, the rales in the lungs are chiefly 
basal and the rhonchi are not so universally distributed. In bronchiectasis 3 
the signs are usually characteristic and often limited to one lobe. The X-rays 
may afford useful aid in diagnosis. 

Prognosis. — ^The immediate prognosis is good, the ultimate is bad. 
Much depends upon the patient’s social condition and opportunities for 
treatment, especially in respect to climate. The expectation of life of a 
patient suffering from chronic bronchitis is considerably shortened. 

Treatment, — Those subject to chronic bronchitis should live in a warm, 
equable and dry climate. In England the south-western districts are best, 
but it is advisable to winter farther afield if possible, either on the Riviera, 
the north coast of Africa, or in Madeira. High altitudes should be avoided 
if emphysema is present or if there are cardiac complications. Exposure 
to wet and chill is dangerous. The question of occupation is often difficult. 
Much time should be spent out of doors, provided that the patient is not 
exposed to the inclemencies of the elements ; and, further, the work under- 
taken must not involve severe muscular efforts, or the inhalation of dusty 

or irritant particles. . * ■ 

In England it is difficult to find an outdoor occupation conforming with 
these desiderata, consequently light indoor work in a good atmosphere 
should be advised. Clothing should be warm but light, and afiord special 
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protection to the chest without overloading, as some patients are liable to 
do. Excesses in diet are to be avoided,, also alcohol and heavy smoking. 
The general nutrition should be well maintained, and many patients, especially 
those of spare habit, seem to derive great benefit from cod-liver oil during 
the winter months. 

If cough is troublesome and expectoration tenacious or scanty, various 
combinations of expectorant remedies are useful, such as ammonium carbonate 
or chloride, tinct. ipecacuanhas, preparations of squills or senega, with tolu, 
liquorice or Virginian prune as flavouring agents. A simple saline mixture 
such as E. Sodii bicarb., grs. 10 ; sodii chlorid., grs. 3 ; sp. chlorof., min. 5 ; 
aquam anisi ad fl. oz. 1, taken with an equal quantity of hot water in the morn- 
ing or at night, may help to “ clear the tubes ” and give the patient a spell of 
freedom from cough. In older patients the ether and ammonia mixture 
may be given, and in cases with bronchial spasm potassium iodide with 
anti-spasmodics, such as stramonium, lobelia, belladonna or grindelia, may be 
of great value. Various antiseptic drugs, such as turpentine min. 10, terebene 
min. 5-10, creosote min. 3 in capsules or perles, have been recommended, and 
the elixir thymi et diamorphin. B.P.C. min. 60. Sedative lozenges, such as 
compound liquorice, heroin or codeine, are often useful in checlang useless 
cough. Intercurrent attacks of acute bronchitis must be treated on the 

n les described under that condition and the patient kept indoors or 
, as may be necessary. When an advanced degree of emphysema 
coexists the treatment appropriate to that condition should be applied. 
Sometimes benefit may follow the use of the compressed air chamber. When 
failure of the right heart ensues, with visceral engorgement, the treatment 
must be modified suitably as described under emphysema. Liniments 
applied to the chest-wall, especially those containing camphor, turpentine 
or belladonna, are soothing and aflord relief. Qare should be taken that any 
tendency to constipation is checked. In some cases, especially when the 
predominant organism is the Micrococcus catarrkalis or Friedlftnder’s 
pneumo-bacillus, an autogenous vaccine prepared from the sputum amelior- 
ates the sy^mptoms when given in small doses. This should be considered 
especially in cases unable to undergo suitable climatic treatment. 

Chronio Suppurative Bronchitis 
Synonym. — Fetid Bronchitis. 

Etiology. — This condition is not sharply defined and is not a specific 
and separate nosological entity, but it is a convenient group to include cases 
with fetid purulent sputum. In some forms of chronic bronchitis the secre- 
tion may £rom time to time accumulate in the bronchi and prove ofiensive 
on expectoration. In some instances this condition becomes chronic and 
the expectoration is fetid w to the time of death. 

Pathology. — There is chronic inflammation of the bronchi, with marked 
peribronchial thickening. The bronchial secretion becomes purulent, and 
ulceration of the bronchial wall or dilatation of the lumen may occur. Post 
mortem, the lungs are soft, and on section some broncho-pneumonic areas, 
with osdema of the bases, may be seen. Pus of an ofiensive nature exudes 
from the cut ends of the bronchi. 

Symptoms. — These resemble those found in chronic bronchitis, with. 
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in addition, the unpleasant characteristics of the sputum, in which Dittrich’s 
plugs may be found. These are small, yellowish bodies, with an intensely 
offensive odour, composed of compact secretion. 

Complications and Sequelae. — Ulceration of the bronchial walls, abscess 
or gangrene of the lung, and areas of broncho-pneumonia may develop. As 
with bronchiectasis, pyaemia sometimes ensues, with the formation of secondary 
abscesses in the brain. 

Course. — The disease is progressive, but in the early stages there may be 
long remissions in which the sputum is not offensive although the bronchitis 
persists. 

Diagnosis. — The sputum is offensive in abscess and gangrene of the lung, 
bronchiectasis and interlobar empyema. X-ray examination of the chest 
is of ^eat value in revealing these conditions, and lipiodol or neo-hydriol 
investigation will usually serve to distinguish between them. 

Prognosis. — As the disease becomes firmly established the patient’s 
strength is gradually undermined from the absorption of toxins, and death 
ensues in the course of a few years, either from exhaustion, toxssmia or 
pyasmia. 

Treatment. — An endeavour should be made to lessen or prevent the 
offensive character of the sputum. For this purpose creosote or garlic may 
be administered, as in bronchiectasis. If sputum is copious, postural drainage 
by means of a Nelson bed may be useful. Creosote vapour baths are also 
of great value. Apart from this, the treatment is as for chronic bronchitis. 

Ohbokio Sbgondaby Bbonoeitis 

Chronic bronchitis is a common association of chronic cardiac and renal 
disease, and possibly also of gout. Its clinical characters do not need special 
description. It is only necessary to emphasise, as in the acute forms, the 
importance of recognising that the bronchitis is not the essential condition, 
and that treatment must be directed especially to the primary disease. 

Chbonic Bbonoeitis fbom Meohanioal aeb Chemical Aoenoies 

This usually proceeds to interstitial changes in the lung, and these results 
may be studied more conveniently under the heading of the pneumokonioses. 

Cebonio Fibbinotjs Bbonoeitis 

Acute fibrinous bronchitis has been described above. In certain cases 
of chronic catarrhal bronchitis a fibrinous exudate may occur from time to 
time, with the formation of intrabronchial casts. There is then cough and 
dyspnoea, which abate with the expectoration of the cast. It therefore 
very closely resembles acute fibrinous bronchitis, and the treatment indicated 
is that described above. 


TUMOURS OF THE BRONCHI 

Tumours arising in the bronchi may be (o) simple or (h) malignant. 

(a) Simpk tumours , — The following varieties occur : Adenoma, lipoma, 
myxoma, papilloma and chondroma. Any of these may lead to bronchial 
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obstruction and, in consequence, to either collapse or bronchiectasis. Adenoma 
is of sufficient frequency and importance to require separate description. 

(&) Malignant tumours . — Primary carcinoma or sarcoma may originate in 
the bronchi. In carcinoma the growth is usually of the columnar type, and 
arises from the lining epithelium of the bronchi or from that in the mucous 
glands. Oat-celled tumours also occur, and occasionally squamous -celled 
carcinoma. In some instances secondary deposits of carcinoma may follow 
very closely the paths of the main bronchi. Sarcoma may originate in the 
connective tissue of the bronchial walls. 

Altliough the majority of primary malignant tumours within the lung 
originate in the bronchi, either from the lining epithelium or from the cells 
of the mucous glands, their pathological effects and clinical manifestations 
are jn the main pulmonary, and it is therefore more convenient to describe 
them as tumours in the lung (see pp. 1219-1222). 

Adenoma of Bronchus 

.etiology. — Adenoma of the bronchus occurs about equally in the two 
sexes, and usually in adults below the age of 40. 

Pathology. — The tumour is at first small and of polypoid form, as a 
rule arising in a main bronchus, but not infrequently in the branch to the 
lower lobe. It is about twice as common on the right side as on the left. 
The bulbous end is generally directed towards the trachea. The surface is 
usually smooth and shiny, but may be nodular. An erroneous diagnosis of 
carcinoma was not uncommon in the past owing to differences of staining of 
certain of the constituent cells and their irregular distribution in the con- 
nective tissues. Metastases, however, are unknown. An adenoma often 
projects through the bronchial wall, giving it a dumb-bell or cottage-loaf 
conformation. 

Clinical Features. — Often the earliest symptom is haemoptysis, and 
this may be slight or 2 )rofuse, since adenomata are very vascular and bleed 
easily. In other cases the tumour causes bronchial obstruction with resultant 
cough and wheezing, proceeding later to pulmonary collapse or bronchiectasis. 
Dry pleurisy may be an early result of infection, and at times pleural effusion 
or empyema may conceal the underlying cause. 

Diagnosis. — Other causes of haemoptysis must be considered, such as 
pulmonary tuberculosis, mitral stenosis, dry bronchiectasis or bronchial 
carcinoma. Pulmonary collapse may suggest an unresolved pneumonia. 
In cases of pleural effusion or empyema the diagnosis is liable to be over- 
looked. The injection of lipiodol or neo-hydriol, or tomograj)hy, will often 
reveal a blocked or deformed bronchus, but the diagnosis can only be estab- 
lished by microscopical examination of a portion of the tumour removed 
through a bronchoscope^ 

Prognosis. — This varies with the stage al^which the diagnosis is estab- 
lished. If the condition is recognised early, and treated before the growth 
has extended outwards through the bronchial wall and before bronchial 
obstruction and septic infection have occurred, the outlook is favourable. 

Treatment. — When the adenoma is recognised before secondary effects 
have developed, piecemeal removal through a bronchoscope, followed by 
radon application is often completely successful. There are, however, the 
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risks of haemorrliage, primary and seciondary, and of local recurrence, especi- 
ally when the growth has extended outside the bronchus. Deep X-ray therapy 
has been recommended. If secondary bronchiectasis and fibrosis have 
occurred, lobectomy, or in rare cases pneumonectomy, may be necessary. 


THE INFECTIVE GRANULOMATA 

Syphilis. — During the secondary stage, a generalised hyperoemia of 
the bronchial mucous membrane may occur, giving rise to slight bronchial 
catarrh with the usual symptoms and signs, a condition that has been called 
syphilitic bronchitis. It is frequently beneficially influenced by anti- 
syphilitic treatment. In the tertiary stage, gummata may form in or near 
the large bronchi. They tend rather to fibrosis and contraction than to 
softening and ulceration, although the latter processes may occur. Contrac- 
tion may lead to bronchial stenosis, with the symptoms and signs described 
below, or to extensive peribronchial inflammation and bronchiectaBis. If 
the gummata extend into the lung, as may happen in rare instances, destructive 
lesions with cough, expectoration and haemorrhage may result. This condition 
is more fully described in the section on pulmonary syphilis (see p. 1218). 

Tuherculosis of the bronchi occurs as part of pulmonary tuberculosis 
and does not require separate description. 

Leprosy. — The bronchi may be involved in this disease, with the pro- 
duction of cellular infiltration and even nodule formation. At first, these 
lesions may produce bronchitis, and they are progressive, leading to cough, 
expectoration, wasting and asthenia. The general clinical picture may 
simulate chronic pulmonary tuberculosis, from which it is distinguished by the 
presence of leprous lesions elsewhere, and the absence of tubercle bacilli 
from the sputum. 

BRONCHIAL STENOSIS AND OBSTRUCTION 

Obstruction of the main bronchi or of their subdivisions within the lungs 
may arise from causes within the bronchi or from conditions outside them, 
and these require separate consideration. It is important to emphasise the 
fact that in both conditions the symptoms differ according to whether the 
obstruction is sudden and complete, in which case collapse of the correspond- 
ing lung is the rule, or whether it is partial and more gradual, when bronchi- 
ectasis usually results. Obstruction of the smaller bronchi may result from 
spasm as in asthma (sec p. 1148) or from disease as in small-tube and capillary 
bronchitis (seep. 1133). 


(a) Internal Causes 

These are most conveniently considered in two groups— (1) Foreign 
bodies ; (2) those due to disease or cicatrisation of the bronchial walls. 

(1) Foreign Bodies in the Bronchi 

These usually gain access through the larynx and trachea by inhalation. 
Any inhaled foreign body that is small enough to pass down the trachea may 
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reach a main bronchus, more commonly the right, or if it is small it may pass 
into one of the secondary bronchi. It may at once become impacted, or be 
moved by cough, but unless it is expelled in this way, it is sooner or later 
drawn into the smallest bronchus that will receive it, and there becomes 
impacted. 

'fhe recorded varieties of foreign body thus reaching the bronchi are 
very numerous, but among the more common are pieces of bone, beads, pins, 
coins, ear-rings, studs, pencils, fruit stones, grains, grasses, beans, nuts, teeth 
and pieces of tonsil or adenoid growths after tonsillectomy. Even a living 
fish has been inhaled into a bronchus. Foreign bodies may reach the bronchi 
through a tracheotomy wound, or a gland may ulcerate into the lumen of a 
bronchus. Broncholiths and pneumoliths, calcareous particles originating 
in the bronchi and lungs respectively, may be inhaled into a bronchus instead 
of being expectorated. 

Pathology. — The pathological changes resulting from a foreign body 
in a bronchus depend upon the nature of the foreign body, the duration 
of its stay, the size of the bronchus obstructed by it, and the degree of 
obstruction induced. If the foreign body is smooth and comparatively 
little septic, and if it be removed within 24 hours or so, complete recovery 
after a very mild local inflammatory reaction may be expected. If, on 
the other hand, the foreign body is rough, or soft and laden with septic 
organisms, acute pneumonic processes, often septic in character, may 
develop very rapidly. A soft type of foreign body may swell and com- 
pletely obstruct the bronchus it reaches, leading to complete collapse of the 
corresponding lung area, often the whole or half of the lower lobe. If the 
stay of any foreign body is prolonged to days, weeks, months or longer, 
irreparable damage almost invariably results. The forms this may take 
are numerous. Collapse and septic pneumonia have already been mentioned. 
If the obstruction is partial, septic bronchitis, with stagnation of the bronchial 
exudate and pus behind the obstruction, leads in turn to peribronchitis, 
bronchiectasis and fibroid induration of the corresponding lung area. In 
other cases gangrene of the lung results. Not infrequently an empyema 
may occur and the foreign body may be found in the empyema cavity. 
Suppuration round a foreign body may lead to localised intrapulmonary 
suppuration or abscess. Simple broncliial obstruction, uncomplicated by sepsis, 
may lead to bronchiectasis, owing to the resultant lowering of intrapleural 
pressure. 

Symptoms. — During the passage of the foreign body through the larynx 
and trachea urgent symptoms may occur which leave no doubt as to what 
has happened ; but this is not invariable, and the patient may not be sure 
whether he has inhaled or swallowed it. In any case, after a bronchus has 
been reached, there may J)e a latent period which engenders a sense of false 
security and leads to delay in treatment. In most cases pain, discomfort 
and cough develop rapidly. The cough may lead to the expulsion of the 
foreign body, or may cause dyspnoea if it forces it up to the larynx. The 
cough soon becomes noisy, often paroxysmal, and if local septic changes 
are set up expectoration occurs, sometimes mucoid and copious, at others 
muco-purulent. Haemoptysis is not uncommon. Pain may be absent, but 
is often severe. The temperature is generally normal for the first few hours, 
but soon rises, especially if bronchitis, pneumonia or broncho -pneumonia 
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develops. The further symptoms are those of the reactive changes and 
complications which ensue. 

The physical signs naturally depend upon the bronchus afEected and upon 
the degree of obstruction. They are at first those of deficient air entry. 
The afEected side may show less movement, and there may be some recession 
of the lower intercostal spaces in young people. If a large bronchus is in- 
volved and collapse results, there is some displacement of the heart to the 
afEected side. Vocal fremitus may be diminished or absent, the percussion 
note impaired, and the breath-sounds and voice-sounds weak or absent over 
the whole or part of one lung, almost invariably the lower lobe. When 
bronchiectasis, empyema or other conditions develop, their characteristic 
signs become apparent. 

Complications and Sequelae. — These have been enumerated in describ- 
ing the pathological results. Sometimes septic meningitis or cerebral abscess 
develops. 

Course. — Spontaneous relief may occur in two ways, either by the foreign 
body being coughed up, as may happen within a few hours or days or after 
an interval of months or years, or the foreign body may track through the 
lungs and pleura, and be discharged in an abscess bursting through the chest 
wall. In both cases, if an interval of more than days occurs, irrecoverable 
damage may have resulted. Apart from these occurrences and from success- 
ful treatment the course is very variable. Death may occur quickly from 
some of the septic complications, or after a longer or shorter interval from 
bronchiectasis, gangrene or cerebral abscess. 

Diagnosis. — The history of disappearance of some article from the mouth 
in the act of laughing, breathing, yawning, coughing or sighing, should always 
arouse suspicion of an inhaled foreign body. If signs indicating bronchial 
obstruction are found, the diagnosis is almost certain. In every suspicious 
case radiograms of the chest should be taken in two difEerent directions, in 
case the shadow may be merged in that of the scapula or of the ribs. The 
possibility of a foreign body should always be borne in mind in cases of uni- 
lateral basic bronchiectasis, especially if no obvious cause can be found. 
When such unilateral lung signs develop after an anaesthetic, or after operations 
on the mouth or naso-pharynx, the possibility of some inhaled material should 
always be remembered. 

Prognosis.— This is grave unless the foreign body is removed within 36 
hours, owing to the various dangerous complications that may ensue. Ex- 
cluding the few cases in which cure occurs by spontaneous discharge of the 
foreign body, about 50 per cent, of cases left untreated die withm 1 or 2 
years. 

Treatment. — This consists in removal, if practicable, as soon as possible 
after the diagnosis is established. If the foreign body is in a main bronchus 
or one of its principal divisions it can usually be removed by means of the 
bronchoscope and appropriate forceps. In case of failure the question of 
pneumotomy may have to be considered. If this is decided on, every effort 
must be made to localise the foreign body by X-ray examination. If intra- 
pul monary or pleural suppuration has occurred, this must be dealt with 
surgically, and sometimes the foreign body can be removed at the same time. 
The medical treatment of the cases consists in that of the various conditions 
resulting. 
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(2) Obsteuction oe Stenosis from Disease or Cicatrisation of the 
Bronchial Wall 

Etiology. — Priiiiiiry bronchial new-growths, including adenoma, 
columnar-cellod carcinoma, oat-celled tumour and squamous-celled carcinoma 
lead to bronchial obstruction at an early stage. These conditions produce 
symptoms and signs practically identical with those of new-growths in the 
lung (see p. 1220). 

A plug of mucus or a blood clot may cause temporary obstruction of a 
large bronchus. 

The causes of cicatrisation are those leading to ulceration of the 
bronchial wall, with subsequent healing, such as syphilitic processes in and 
around the bronchi, ulceration from injury produced by a foreign body or in 
its removal, or by the inhalation of severe irritants. The fibroid variety of 
tuberculosis may also produce it. 

Pathology. — The stenosis may occur in one of the main bronchi, or in one 
passing to a lobe or to part of a lobe. At first partial, it may progress until 
the lumen is almost completely occluded at one point. The changes occurring 
in the lung beyond the obstruction vary with its degree. At first there is 
retention of secretion in the bronchi, and air may be forced past the obstruc- 
tion in insi)iratioa, but not expelled durmg expiration, producing emphysema, 
with gradual bronchial dilatation. When the obstruction is more complete 
the air is absorbed, the lung tissue gradually becomes fibrotic, and the 
bronchi dilate further. 

Symptoms. — Cough, not infrequently of paroxysmal character, is an early 
symptom and is usually a continuation of that caused by the primary condi- 
tion. It may be dry or associated with mucoid sputum, sometimes blood- 
streaked. The expectoration may cause d3^apnoea, by obstructing the 
narrowed bronchus. If bronchiectasis develops, the sputum usually becomes 
fetid. 

The physical signs are those of collapse of a part of the lung and are 
progressive. Local limitation of movement and fiattening, with displace- 
ment of the heart to the affected side, may be apparent on inspection. The 
vocal fremitus is diminished, the percussion note, impaired at ^st, may pro- 
gress to complete dullness when fibrosis develops. The breath -sounds are 
weak or even absent, and the voice-sounds diminished. In the early stages a 
bronchial stridor may be audible. Compensatory emphysema of the adjacent 
healthy lung tissue often develops. _ 

Complications. — These are similar to those in stenosis from a foreign 
body, notably fibrosis and bronchiectasis. 

Course. — Unless the primary condition causing the stenosis is one which 
can be arrested by treatment, the condition is progressive, and eventually 
the area of lung beyond the obstruction becomes permanently functionless. 

Diagnosis. — Bronchial cicatrisation must be differentiated from obstruc- 
tion due to extra bronchial causes, such as pressure from new-growths, 
aneurysm nnrl the otlier merlijisl inal ronditioiis mentioned in the sedion 
below. Thti history, the physical signs and examination by X-rays and, if 
necessary, by the bronchoscope may help in distinguishing. The Wassermann 
reaction should be investigated in every case wheie the stenosiB is proved to 
be of intrabronchial origin 
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Prognosis. — This varies with the cause. It is most favourable in cases 
due to syphilis submitted to treatment at an early stage. 

Treatment. — Vigorous anti-syphilitic treatment should be employed in 
cases due to syphilis. In other cases the treatment is to relieve symptoms 
by appropriate measures. 


(6) Extebnal Causes 

These may be subdivided into — (1 ) Mediastinal conditions, chiefly cnlarge- 
nient of the bronchial or mediastinal glands from tubercuiosia, Hodgkin’s 
disease or malignant growth, aneurysm of the aorta, mediastinal abscess, 
pericardial effusion and cesophageal new-growths. (2) Inlrapi.hnonary 
causes, generally primary or secondary new-growths. 

Symptoms. — These are practically identical with those just described, 
but in addition there are those of the condition causing the pressure. 

Diagnosis. — This has been discussed in the previous section. The 
bronchoscope should not be employed where there is any suspicion of an 
aneurysm. 

Prognosis. — This is extremely unfavourable, except in cases due to 
tuberculous glands and pericardial effusion, and in some cases of mediastinal 
suppuration. 

Treatment. — This can only be palliative in the majority of cases. Useless 
cough may be checked by a sedative lincfus of diamorphine (heroin) or 
morphine. Dyspiicna when due to spasm may be lessened by inhalations of 
creosote and spirits of chloroform, or by administration of oxygen. Pain 
may be relieved by aspirin or other analgesic drugs. 


ASTHMA 

The term asthma has been loosely employed to denote any form of 
dyspnoea of expiratory type occurring in paroxysms. For all conditions 
other than that now to be described some descriptive qualification should be 
employed to avoid confusion. 

Asthma or true spasmodic asthma is a paroxysmal affection, occurring 
most frequently in patients of neuropathic inheritance. It manifests itself 
in attacks of severe expiratory dyspnoea due to excessive vagal discharges, 
set free by peripheral irritation, chemical agencies or cerebral influences. 

AEtiologj. — Probably no other disease shows such a varied and complex 
causation, but studies of idiosyncrasy and anaphylaxis have served to 
explain many of the obscurities. 

Predisposing causes. — Age.—The first attack may occur at any age, 
even as early as the period of the first dentition. The majority of cases 
begin before the age of 26. 

Sex . — Asthma is generally stated to be nearly twice as frequent in the 
male sex as in the female. 

JBereditg . — ^Asthma certainly runs in families. The heredity is not always 
direct, the nervous instability sometimes being evidenced in other generations 
by migraine, epilepsy or hysteria. The view that hypersensitiveness to 
certain proteins is inherited is now discredited, and it is believed that an 
unduly uritable bronchial centre is the factor transmitted by heredity. 
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Oiker diseases . — Gout and syphilis are said to predispose to asthma. 
Bronchitis not infrequently leads to paroxysms in patients with asthmatic 
tendencies. Tuberculosis of the lung occasionally induces it, but here again 
it is probably in patients with the asthmatic diathesis. 

Climate and locality . — Asthmatics seem very sensitive to both of these, 
but no general relationship can be proved, as the effects are most variable. 
Some patients are better in dry, others in damp, foggy climates, and in regard 
to locality each patient is a law to himself. 

Conditions of the nose and naso-pharynx . — Nasal obstruction from swelling 
of the turbinates, deflection of the septum, spurs and polypi, and conditions 
of the naso-pharynx, such as adenoids and enlarged tonsils, undoubtedly 
predispose to asthma, and may also be exciting causes of the actual paroxysm. 

Exciting causes . — Chemical substances. — The emanations from certain 
animals may be the determining cause. Tbe best known of these are the 
horse and cat, but rabbits, hares, guinea-pigs, deer, dogs and monkeys may 
have a similar effect. Even human hair appears capable of discharging the 
paroxysm. The dust from some substances, such as corn, rice or oats, the 
smell of certain drugs, such as ipecacuanha, and the scent and the pollen of 
grasses and flowers ma^ act in a similar fashion, as also may articles of diet, 
and many drugs. This factor in causation has attracted much attention 
— in this country by Freeman, Coke and Bray, and in America by VSialker. 
It is claimed that at least 50 per cent, of asthmatics show hypersensitiveness 
to various protein antigens obtainable from animals, grains, bacterial bodies, 
foods and drugs, and over a hundred are now available for routine testing of 
these patients. The analogy with tbe causation of hay fever and paroxysmal 
sneezing is obvious. This group has been referred to as '* allergic ” asthma. 

Peripheral irritation . — As already mentioned, irritation of the nose, naso- 
pharynx and bronchi may be asthmogenic in those of asthmatic tendency. 

Gastro-intestinal disturbance . — This is well recognised as a cause, and most 
asthmatics find by experience the penalties of a heavy late meal and of 
indigestible articles of diet. It is possible that actual metabolic errors may 
be a factor, as in the so-called ** week-end asthma,’’ due to altered conditions 
of diet and exercise at this period. 

Genito-urinmy conditions, particularly in women, notably ovarian or 
uterine disorders, sometimes act in inducing asthma. 

CvJtan^ous, — Asthmatics are peculiarly liable to urticaria and eczema, 
although these conditions usually alternate with the asthmatic attacks. 

Nervous factors. — Fatigue, emotion and nervous shock may precipitate 
an attack. This factor cannot be ignored, even in cases due to protein 
hypersensitiveness, as is shown by a well-known case in which a patient 
susceptible to roses developed asthma when handed an artificial rose. 

Pathology. — Numerous theories have been propounded to explain the 
asthmatic paroxysm. A^ong these may be mentioned vascular turgescence 
of the bronchial mucous membrane, spasm of the bronchial muscle and 
increased secretion of the mucous glands. Spasm of the diaphragm or of 
the inspiratory muscles has also been suggested. That bronchial spasm 
plays the major part seems to have been established by the experiments of 
Brodie and Dixon, and this view is strongly supported by their observations 
on the effects of drugs on the bronchial musculature. Muscarine, pilocarpine 
and physostigmine produce bronchial constriction and asthmatic symptoms 
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in aniinalB, while atropine, hyoscyamine and chloroform abolish these 
efiects. 

There can now be little doubt that the broncho-constrictor fibres of the 
vagus are the channel by which the impulses discharging the asthmatio 
paroxysm reach the bronchi, although the possibility that impulses leading 
to vaso-dilatation and to increased bronchial secretion are also concerned, 
must be admitted. 

Anaphylaxis.— The important part played by extraneous proteins in the 
genesis of asthma and the obvious analogy between the asthmatic paroxysm 
and the symptoms of anaphylactic shock have suggested that in many cases, 
if not in all, asthma is an anaphylactic phenomenon. Evidence is acoumu'- 
lating in support of this view. It has been shown that the lungs of the 
guinea-pig lolled in anaphylactic shock show extreme constriction of the 
bronchioles. Asthmatics are well known to show anaphylactic tendencies, 
and especial care in the administration of antitoxic serums is necessary with 
them. It is of some interest to note that the Eppinger and Hess group of 
vagotonics show urticaria, dermatographia, eosinophilia and Uability to 
anaphylactic shock, all conditions which occur in asthmatics. It is tempting, 
therefore, to assume that the foreign protein or toxin produces the asthmatic 
attack by inducing vagotonicity. Lastly, the observations of Freeman, 
Coke and the American workers have demonstrated the cutaneous hyper^ 
sensitiveness of many asthmatics to special foreign proteins. Further 
research is needed before it can be accepted that anaphylaxis accounts for 
all oases of asthma, but it is almost certainly an important factor in 
many. 

Symptoms. — The asthmatic paroxysm most commonly commences about 
2 a.m. or later, but it may sometimes develop in the daytime. There are 
often preliminary indications some hours beforehand, constituting the 
asthmatio aura.'’ These include restlessness, irritability, mental exaltation, 
less frequently depression, itching of the nose or chin, flatulence or polyuria. 
Some attacks are ushered in by coryza. Such warnings are not constant, 
and the sufferer usually wakes from sleep with a feeling of suffocation. In 
early attacks great restlessness, anxiety and alarm occur. The difficulty 
in breathing and the sense of suffocation increase ; the patient sits up in bed, 
or gets up to throw open the window, and fixes his arms to bring into action 
all possible muscles of respiration. Respiration, although laboured and 
difficult, is often slow, inspiration being short while expiration is greatly 
prolonged. Both are accompanied by loud wheezing sounds, audible at a 
distance from the chest. The patient appears pale, but the lips are dusky 
and the expression is anxious and distressed. The jugular veins are distended 
and prominent. The accessory muscles of respiration are seen to be in violent 
action, notably the storno-mastoids, scalenes and pectorals. The skin is moist 
and there may be marked sweating. The chest is much distended, and at 
each violent attempt at inspiration very little further enlargement occurs, 
while there is often sucking-in of the supra-clavicular and lower costal 
regions. 

Percussion reveals marked hyper-resonance and encroachment on the 
cardiac and hepatic dullness. On auscultation inspiration is short and high- 
pitched, expiration very prolonged, and both are obscured by abundant 
sonorous and sibilant rhonchi, and later by bubbling r&les at the bases. The 
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pulse is small, quick and sometimes irregular. There is usually marked 
epigastric pulsation. A difierential blood count during an attack may show 
an eosinophilia of as much as 35 per cent. Cough does not develop until 
late in the paroxysm, and is quickly followed in many cases by the expectora- 
tion of small pellets, called “ perles ’* by Laennec, and often likened to boiled 
sago or tapioca. These were carefully studied by Gurschmann, and when 
examined on glass on a black background, prove to consist of a central highly 
refractive mucin oid coil, with masses and threads of mucin wrapped spirally 
around it. Microscopically leucocytes, mostly eosinophils, may be seen 
entangled in the mucus. The sputum frequently contains Charcot-Leyden 
crystals, which arc now accepted as spermin phosphate. With the onset of 
expectoration the dyspnoea quickly lessens, and the attack subsides. The 
patient often passes a large quantity of pale urine and then may sleep until 
morning, awaking in apparent comfort. More frequently he appears pale, 
tired and anxious. 

Course, Complications and Sequelae. — Such an attack may last from 
a few minutes to several hours, and may remit and then return. When the 
spasm is very severe and prolonged into hours, with little or no remission, 
the condition is often termed “ status asthmaticus.” The patient may bo 
extremely ill, and death may occur unless the attack remits spontaneously 
or as a result of treatment. More often the attacks recur at the same time 
each night for a considerable period extending to weeks, and then pass* ofE, 
after which the patient may enjoy a period of freedom of weeks or months. 
The intermissions may become shorter with successive attacks, and increasing 
emphysema may develop. This in turn leads to secondary bronchitis, which 
persists, together with some degree of permanent oedema of the bases. Later 
still the cardio- vascular changes incidental to emphysema occur as sequels, 
namely, engorgement of the right heart, tricuspid regurgitation, venous stasis, 
ascites and oedema. Chronic asthmatics frequently present a characteristic 
appearance. Of thin build, with sallow complexion, anxious expression and 
nervous manner, they often have a long neck, high straight shoulders, and a 
forward stoop. Asthma necessarily imposes limitations upon those who sufEer 
from it at all severely, although many asthmatics lead active, useful lives in 
spite of their disease. 

Diagnosis. — This involves the differentiation from other forms of dys- 
pnoea, particularly those of spasmodic expiratory type. The chief forms of 
paroxysmal expiratory dyspnoea are : 

1. Bronchial asthma or spasmodic dyspiicea complicating chronic bronchitis 
and emphysema . — This condition is sometimes a late result of true asthma, 
but may occur independently. The dyspnoea is more persistent and is more 
definitely related to the bronchitic attacks, being therefore more common in 
the winter. 

2. Carddac dyspnoea or ^diac asthma. — This, like true asthma, is usually 
nocturnal, but the signs of failure of compensation in association with valvular 
or myocardial disease usually make the nature of the dyspnoea clear. 

3. UrcBmic dyspnoea or renal asthma . — ^This is also not infrequently noctur- 
nal and may be almost indistinguishable from true asthma. Examination of 
the urine, the urea and non-protein nitrogen content of the blood, usually 
enable the distinction to be made with certainty. Cardio-vascular changes 
with high blood pressure are frequently but not invariably present. 
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4. Hay asthma is probably only a severe form of hay fever and is to be 
regarded as a variety of true asthma. 

5. Pulmonary tuberculosis may he associated with asthmatic dyspnoea . — 
The differentiation may not be easy during the attack, but the persistence 
of apical signs in the interval may give a clue. It is a wise precaution to 
examine the sputum for tubercle bacilli in all cases of asthma. A low blood 
pressure in an asthmatic should also arouse suspicion of tuberculosis. 

The dyspnoea of laryngeal or tracheal obstruction and of mediastinal 
pressure can usually be recognised by the fact that it is chiefly of inspiratory 
type, and may be associated with stridor, instead of wheezing. In all cases 
of doubt the chest should be examined with the X-riiys to exclude aneurysm 
or new-growth. 

Prognosis. — When the disease starts in childhood or in early adult life 
it may stop spontaneously or be relieved permanently when some causal 
condition is discovered and treated. During a severe attack the aspect of the 
patient may be so alarming that n fatal issue may seem imminent, yet death 
rarely occurs. In chronic cases, the ultimate prognosis is made more serious 
by the complicating emphysema and bronchitis, and in spite of popular 
belief, the asthmatic has less than the normal expectation of life. 

Treatment. — (a) During the attach. — The list of auti>spasmodic drugs and 
measures employed is a long one, and it is impossible to foretell which will be 
efficacious, for asthmatics vary as widely in their response to drugs as they 
do in regard to asthmogenic causes. Drugs may be administered for this 
purpose by inhalation, by nasal sprays, by the mouth or by hypodermic 
injection. Adrenaline hydrochloride, in doses of 2 to 5 minims of a 1 in 
1000 solution hypodermically, may act with dramatic efficacy if administered 
sufficiently early, but it should be given cautiously to elderly asthmatics. 
It may also be combined with pituitary extract, as in the special preparations 
evatmine, pitrenalin and asthmolysin. In status asthmaticus, the procedure 
suggested by Sir Arthur Hurst may give relief. A syringe of 1 c.c. capacity is 
filled with adrenaline solution 1 in 1000. This is slowly injected over a period of 
several minutes to half an hour or until the spasm relaxes. Ephedrine hydro- 
chloride, in tablets of gr, J to |, has proved itself a useful substitute for adrenaline 
in some cases and can be given by the mouth. Pseudo-ephedrine in doses of 
J to 1 grain is often helpful where ephedrine fails. Ephetonin, a synthetic 
preparation of similar character, is also sometimes employed. Adrenaline 
often proves helpful as a nasal spray, especially in combination with chlore- 
tone. A weak solution of cocaine and atropine in an oily excipient has 
been much employed as a nasal spray, but it is not devoid of risk if used 
indiscriminately. The fumes of burning nitre paper, or of a powder composed 
of tobacco, stramonium and nitre, sometimes help to relieve the distress, 
but they should be avoided in cases with bronchitic complications. Smoking 
a cigarette or a cigar may be helpful in patients who do not smoke habitually ; 
others are helped by cigarettes containing stramonium. Inhalations of 
amyl nitrite, ethyl iodide or chloroform may be tried in some cases. Various 
drugs have been employed, of which potassium iodide and bicarbonate with 
tincture of stramonium, hyoscyamus, lobelia or belladonna are the most 
useful. Twenty minims of liquid extract of grindelia every 20 minutes 
for three doses have been found useful in some cases. Other drugs which 
have been recommended are chloral hydrate, phenacetin and the other coal 
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tar antipyretic drugs, elixir of caffeine tri-odide (eupnine) in 60 minim doses, 
and an emulsion of benzyl ben zoate, 120 minims every 2 hours. Other measures 
include drinking a cup of strong coffee, tlie application of a mustard leaf 
over the sternntn, and placing the feet in hot water and mustard. In very 
severe cases, if all else fails, it may be necessary to inject morphine or dia- 
morphiiie (heroin), but this should only be done after careful consideration, 
owing to the danger of inducing habit particularly with heroin. It is especially 
dangerous in cases of status astlimaticus. 

(b) Between the attacks . — The greatest care should be taken to discover 
and deal with any predisposing or exciting cause. The patient should live 
ill that locality which his experience shows to be most suitable for him, and 
at present no rules can be formulated in advising on this matter. 

Diet requires careful consideration. Any article of diet to which the 
asthmatic is susceptible should be entirely eliminated, and only the lightest 
of meals should be taken after midday. Dextrose has proved to be helpful in 
some cases of asthma in childhood. It is recommended to give 3 teaspoonfuls 
in lemonade or orange juice 3 times a day, with extra sugar and sweets at 
meals. Alkalis may also be given at the same time. Fatigue, overwork and 
emotional stress are to be avoided. Care should be taken to see that the 
bowels act efficiently. The general health should be maintained by every 
possible means. Arsenic may be given by the mouth or intravenously or intra- 
muscularly as sodium cacodylate (gr. f in min. 15 sterile water). Whe^ the 
patient is having a series of attacks, iodide of potassium with one or more of 
the anti-spasmodic group of drugs such as stramonium, lobelia, belladonna 
and grindelia, may be given regularly with great benefit. Any local source of 
irritation in the nose or naso-pharynx should be dealt with adequately. 
Sometimes touching the nasal septum with the galvano-cautery may alone 
be efficacious. In cases complicated by bronchitis, the sputum should be 
examined bacteriologically, and a vaccine may be made from the predominat- 
ing organisms, but small doses and very gradual increments should be em- 
ployed, since asthmatic patients are frequently hypejsensitive to vaccines. 
If these prove to be Micrococcus caiarrhalis^ or Friedlandcr’s pneumo- 
bacillus, great benefit may result, but the patient should be told that the 
vaccine can only help the asthma by lessening the accompanying catarrh. 
Some cases associated with marked emphysema obtain considerable relief 
from compressed air baths, at first on alternate days, then daily, the course 
extending to 1 or 2 months. 

Careful investigation of the question of protein hyperLseusitivencss should 
be undertaken, and the method of testing by means of the cutaneous appli- 
cation of various antigens is worth a trial. For this purpose, the particular 
protein antigen, or a series of such antigens, may be applied to the skin 
of the forearm in the form of powder, solution or paste, and superficial 
scarification is then effected by means of a sterile needle or scalpel. A 
positive reaction is shown by the development of an urticarial wheal 
surrounded by a hyperaemic area. A control scarification with normal 
. sjline or a paste free from protein should be made at the same time. A 
Positive result may be expected in about 50 per cent, of asthmatic patients. 
If auch a condition is established to one or more such substances, they 
should be avoided if possible ; if not, the methods of desensitisation may be 
tried, but the results are frequently disappointing. The specific antigen 
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may be employed in very minute doses by injection, starting, for example, 
with 1 minim of a xTrT^irTrTr solution and gradually increasing. Peptone given 
by the mouth or by hypodermic injection is sometimes employed as a shock 
desensitising agent. 

A variety of ‘‘ shock ” treatment which has given good results is the 
intramuscular injection of sulphur oil {Imile soufree)^ 0*03 gramme in 1 c.o. 
This is given in doses up to 1 c.c. once or twice weekly over a period of weeks 
or months. 

A gold salt, allochrysin, has been given intramuscularly in doses of 0-05 
gramme, followed in a week by 0-1 gramme, and then, if tolerated, up to 0-2 
gramme at weekly intervals till a total amount of 2 grammes has been given. 

Breathing exercises of expiratory type such as those recommended by 
the Asthma Research Coimcil are often of great value. 


BRONCHIECTASIS 

Definition. — Bronchiectasis is a condition of permanent dilatation of 
one or more bronchi. When it occurs in the finer divisions it is sometimes 
described as bronchiolectasis. 

iCtiology. — Bronchiectasis is invariably secondary, and may result from 
disease of the bronchi, the lung parenchyma or the pleura. Even the rare 
congenital cases arc probably consequent on malformation, atelectasis 
or intra^-uterine disease. 

1. The bronchial conditions which may progress to dilatation are 
bronchitis, and any affection leading to partial bronchial obstruction, such 
as inhaled foreign body, tumour (simple or malignant), stenosis from cicatrisa- 
tion and external pressure from new growth or aneurysm. Localised pul- 
monary collapse thus induced seems to bo the commonest antecedent con- 
dition. In children, measles and whooping-cough are not uncommon causes, 
especially when they follow one another in rapid succession, although either 
alone, if severe, may lead to it. 

2. Conditions of the lung parenchyma which may cause bronchiectasis 
are unresolved pneumonia, broncho-pneumonia, collapse, syphihs and tuber- 
culosis. Syphilis is rare and usually acts by leading to bronchial obstruction 
or stenosis. Fibroid tuberculosis is a common cause, but the clinical mani- 
festations are as a rule masked by the primary condition. The pulmonary 
complications of influenza are not infrequently followed by bronchiectasis. 

3. The pleural conditions which are followed by bronchiectasis are those 
which lead to pleural adhesion and those which are associated with pulmonary 
fibrosis, notably chronic pleural thickening, or empyema leading to prolonged 
or permanent collapse of the lung. 

In a lesion with such diverse antecedents the age relations are necessarily 
indefinite. It may occur at any age, but is commonest in the third and fourth 
decades. It frequently commences in childhood, although the characteristic 
clinical manifestations may not develop until adult life. < 

Sex . — In most recorded statistics there is a striking preponderance in 
the male. 

Social state.->^lt is noteworthy that bronchiectasis in its more severe form 
is more common in the poor than in the well-to-do. 

37 
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Pathology. — ^Four factors in the pathogenesis of bronchial dilatation 
have to be considered. (1) The most important is the localised collapse which 
leads to secondary bronchial dilatation. (2) Weakening of the bronchial 
walls. Most of the conditions preceding bronchiectasis tend to induce severe 
bronchitis and peribronchitis, and thus render the walls more yielding. 
Where stagnation of secretion occurs, septic and putrefactive organisms 
develop, producing tryptic ferments which may act injuriously upon the 
lining membrane. The importance of the infective factor has been stressed 
by Moll. (3) Increased pressure on the walls thus weakened is the deter- 
mining factor. This is generally expiratory in origin and due to the strain 
of cough. The actual pressure of secretion accumulating behind an obstruc- 
tion may promote yielding of the bronchial walls. In cases of bronchiectasis 
following on collapse of the lung the force of inspiration has been regarded 
as contributory, but this is doubtful and in any case is less important than 
the expiratory strain of cough. (4) The fourth possibility is the traction 
exerted upon the walls of the bronchi by contracting connective tissue in 
the surrounding fibroid lung. This obviously postulates the existence of 
pleural adhesion, which is not invariably present. While this must be ad- 
mitted as a possible contributory factor, its importance is certainly less 
than that of the preceding ones. 

Congenital bronchiectasis is a pathological rarity and may be confused 
with congenital cystic disease of the lung (see p. 1222). It is usually unilateral, 
and the bronchi involved are of small size, although in some cases the lung 
may show a large central cavity, with smaller spaces around it. Bronchiol- 
ectasis is also more of pathological than of clinical interest. It occurs chiefly 
in children, as the result of acute broncho-pneumonic processes. It is said 
sometimes to follow influenza and possibly tuberculosis. The lung has a 
peculiar spongy appearance, to which the name “ honeycomb ” has been 
applied. 

Bronchiectasis of the larger tubes may be either cylindrical or saccular. 
In the former condition several of the bronchi are more or less uniformly 
dilated, and when opened out they appear like the fingers of a glove. 
Sometimes the dilatations are fusiform, at others they show a beaded 
arrangement, described as moniliform. These forms of dilatation are usually 
j^^associated with emphysema and chronic bronchitis. Saccular bronchiec- 
g^^’^sis is generally localised and may be found in any part of the lung, but is 
Qost common in the lower lobes and near the base. This is partly due to the 
be ufl^ antecedent processes fall with special stress on the bases of the 

cation^' and partly to the influence of gravity in leading to retention of secre- 
protein^ in these parts. Although it may be unilateral in origin, it often spreads 
of the involve both bases or even all the lobes. There may be one large 
scarificatl*^^ cavity, or a series of smaller globular dilatations involving the whole 
positive i walls of ©ne or more bronchi. The cavities are usually filled 

Burroundea® secretion, to be described under expectoration. When this 
saline or a ^-way the walls are found to be thin, smooth and formed of 
^ positive resii^^ mucous membrane. In places this may have ulcerated, owing 
If such a c<T^^® action of the secretion, and the lung tissue is thus exposed, 
should be a,Y? form, and an aneurysm sometimes develops, as in a 

tried but th® openings of the smaller bronchi, derived from the 

’ 3nchu8, can often be recognised in its walls. In doubtful cases the 
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histological demonstration of cartilage and muscle in the walls establishes 
the bronchial origin of a cavity. The surrounding lung tissue is usually airless 
and fibroid, and sometimes is almost of leathery consistence. Occasionally, 
however, it is emphysematous, congested or pneumonic. In the great majority 
of cases there is a dense pleural adhesion over the area of lung involved. 

Other morbid conditions found post mortem include lardaceous disease, 
gangrene of the lung, empyema, pyo-pneumothorax, suppurative peri- 
carditis and cerebral or spinal cord abscess. Owing to the obstruction of the 
pulmonary circulation which may result, engorgement and dilatation of the 
right side of the heart, tricuspid regurgitation and the results of systemic 
venous stasis are often found. 

Symptoms. — The onset is usually insidious, the symptoms developing 
during the course, or as a sequel, of one of the acute or chronic affections 
mentioned above. In some few cases, however, they develop rapidly in 
patients previously in good health. This is particularly the case where 
bronchiectasis results from an inhaled foreign body or after general anaesthesia, 
and a rapid onset should lead to the suspicion of this. The cough in well- 
developed cases is somewhat characteristic and occurs in paroxysms. These 
are frequently induced by change of posture — ^for example, bending forward 
or lying down. They occur with special frequency on rising, and are usually 
associated with the expectoration of large quantities of sputum, due to 
the overflow of the secretion, accumulated in the cavities during the night, 
into a sensitive or relatively healthy bronchus, which excites cough reflexly. 
They also occur on retiring to bed and at long intervals during the day. 
The sputum frequently amounts to as much as 20 or 30 ounces in the 24 
hours. It is generally extremely fetid, although in the earlier stages it is 
not invariable. The patient’s breath is often also malodorous, and the 
stench may pervade the room or even the house in which he lives, although 
it is not persistent. The patient is himself much distressed by the unpleasant 
character of the sputum, of which he is, as a rule, acutely conscious. On 
standing in a glass vessel it can be seen to settle into three layers — a surface 
scum of light frothy mucus, an intermediate stratum of thin, turbid, greenish 
fluid, and a deep layer of brownish colour consisting of muco-pus, bacteria, 
anaerobes, spirochsetes and putrefactive products, including foul-smeUing 
organic acids. Fetid yellow bodies called Dittrich’s plugs can usually be 
found in the deep layer. Elastic tissue is only present when erosion of 
the wall has occurred. Ha3moptysis is not infrequent, and may occasionally 
be fatal. It may be the first and only symptom in some cases, which are 
referred to as dry or silent bronchiectasis. Dyspnoea is not, as a rule, apparent 
unless the condition is widespread, or unless the pulmonary or cardiac com- 
plications are present. The general condition of the patient is at first but 
little affected, and there may be no fever for long periods. As the disease 
progresses, lassitude, anorexia and some wasting slowly develop, while 
bouts of fever occur, due to retained secretions or to some complication. 

Physical signs vary with the extent and degree of dilatation, and also 
with the amount of secretion present. In the early stages there is at most 
slight dullness at one base, with diminished air entry, peculiar sticky, 
“ leathery ” r&les, and diminished vocal resonance. When bronchiectasis 
is well developed the signs are almost characteristic. The patient may 
appear well nourished and of good colour, although on cold days, especially 
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in children, duskiness or cyanosis is often noticeable. There is well-marked 
clubbing of the fingers, generally of drum-stick character, and pulmonary 
oBteo-arthropathy, involving many joints, sometimes develops. There may 
be localised flattening or retraction of the chest wall over the affected area, 
with diminished movement, and the heart is drawn over to this side. The 
remaining signs vary with the state of the cavity. If this is full, there is 
diminished vocal fremitus, dullness and weak or absent breath-sounds and 
voice-sounds. If the cavity is empty or partly empty, the vocal fremitus 
is increased, the percussion note is boxy or dull, while the breath-sounds are 
bronchial or cavernous. Adventitious sounds are then generally audible, 
the most characteristic being sharp metallic or “ leathery ” rales. Broncho- 
phony and pectoriloquy are marked, and occasionally the “ veiled puff ” of 
Skoda can be heard. Signs of bronchitis are often apparent in the adjacent 
lung tissues ; compensatory emphysema may be demonstrable in the un- 
affected parts of the lung, and on the opposite side. X-ray examination 
before and after the injection of lipiodol or neo-hydriol serves to define the 
extent of the disease and the degree of fibrosis. Tomography may also be 
useful. 

Complications and Sequelae. — The chief pulmonary complications are 
septic broncho-pneumonia, gangrene and abscess. The pleura may become 
involved, giving rise to dry pleurisy, which sometimes progresses to empy^ema 
and rarely to pyo-pneumothorax, while in other cases pleural adhesion and 
contraction result. Septic pericarditis may develop and prove fatal. Septi- 
cssmia and pyesmia sometimes occur as terminal results. Cerebral abscess 
constitutes a serious and somewhat common complication, and may be found 
in the frontal, parietal or temporal regions, the cerebellum or cord. Occa- 
sionally multiple abscesses form. Lardaceous disease sometimes develops, 
especially in the liver, kidneys and intestines. 

Course. — This is progressive, but is often slow unless fever or complica- 
tions develop, though the morbid process may eventually involve the other 
lung. The sputum at first may be simply purulent, then becomes unpleasant and 
finally fetid. The disease may start in childhood and not lead to death until 
well on in adult hfe. The course is slower in cases due to bronchitis and fibroid 
lung conditions than in those due to foreign bodies, new growths or aneurysm. 

Diagnosis. — In well-developed basic cases this is, as a rule, easy. The 
history of cough, influenced by posture and associated with copious sputum, is 
suggestive, especially when variable physical signs are observed. The develop- 
ment of the characteristic sputum with these signs renders the diagnosis 
almost certain, and the X-rays usually serve to confirm. Radiological in- 
vestigation after an intra-tracheal injection of 10 to 20 c.c. of lipiodol or neo- 
hydriol, through the crico-thyroid membrane or between two rings of the 
trachea, under local aneesthesia, or with care directly between the vocal cords, 
has greatly facilitated the^diagnosis of bronchiectasis. Franklin has recom- 
mended the nasal route for the introduction of the lipiodol. One nostril, 
the oro-pharynx and the larynx are cocainised, then a gum-elastic catheter is 
passed along the floor of the nose into the larynx. Some cocaine is injected 
down the catheter and then the lipiodol follows. An attempt should be 
made to direct the hpiodol towards the affected side by turning the patient 
towards that side. The injection should be carried out in the X-ray room 
and the patient instructed to restrain cough if possible until the films have 
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been taken. The pictures obtained are strikingly characteristic and of great 
value. In cases with less characteristic symptoms and signs the distinction 
has to be made from chronic bronchitis, especially the fetid variety, pul- 
monary tuberculosis, gangrene or abscess of the lung, and fetid empyema. 
The distinction from chronic bronchitis may be diflicult, especially in the 
early stages when the sputum is not fetid, but the paroxysmal cough, the 
copious expectoration with signs including bronchial breathing and sticky 
rales at the base, may be strongly suggestive. In fetid bronchitis the foetid 
sputum is not constant, and the cough and sputum may occur only during 
exacerbations of the bronchitis. Pulmonary tuberculosis may give rise to 
difficulty, particularly in cases of apical bronchiectasis. Repeated examina- 
tions for tubercle bacilli and also for elastic tissue in the sputum should be 
made. The history, the mode of spread, and X-ray examination may all 
assist. It should be remembered that the two conditions may coexist and, 
this may be suspected in some cases of fibroid tuberculosis with basic ex- 
cavation. Abscess and gangrene of the lung have a more acute onset and 
course, but the chronic cavities left by these conditions may give rise to 
difficulty. Ill such cases the history may be an important aid in diagnosis. 
In fetid empyema rupturing through the lung, particularly when of inter- 
lobar origin, the patient is generally acutely ill, there may be a history of 
pleurisy at the onset and possibly some evidence of mediastinal pressure or 
cardiac displacement. The rare condition of congenital cystic disease of the 
lung may give rise to some difficulty (see p. 1223). 

Prognosis. — This varies with the cause. |If due to aneurysm or growth, 
the duration is determined by these conditions. Bronchiectasis induced 
by a foreign body is generally permanent, even when the latter is removed, 
but it is not progressive. If the foreign body is not removed, complications 
generally supervene, and the course may be rapid. In bronchiectasis due 
to bronchial or pulmonary disease the course may extend into years, particu- 
larly if treatment is followed strictly, but sooner or later toxeornia and general 
or local complications supervene, with the result that the duration of life is 
inevitably considerably shortened. 

Treatment. — Prophylactic treatment in cases of chronic bronchitis, 
delayed resolution in pneumonia and other conditions tending to fibrosis 
is of the utmost importance. This comprises respiratory exercises, climatic 
treatment, inhalations and vaccines. 

The medical treatment of bronchiectasis consists in measures to promote 
the general health and well-being of the patient, to secure efficient emptying 
of the cavity, and to lessen or control the putrefactive processes occurring in 
it. The first of these involves a careful mode of life, adequate rest and 
change, a good and digestible diet, and medicines such as cod -liver oil, iron, 
quinine, strychnine or arsenic. The evacuation of the cavity may be pro- 
moted by postural methods, such as bending over the edge of the bed or 
stooping forwards. This can now be effectively secured by treating the patient 
on a Nelson bed. By X-ray and iodised oil (lipiodol) the exact position of 
the cavities in relation to the trachea can be determined, and the patient 
placed in the position best adapted to secure effective drainage. Expectorants, 
especially of antiseptic character, may be given, such as creosote, terebene, 
tar preparations, balsam of tolu or Peru, compound tincture of benzoin or the 
benzoates. If the sputum is tenacious, or if much bronchitis coexists iodides 
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and alkalis may be given in an ordinary expectorant mixture. To lessen the 
fetor, creosote is most frequently given in perles of 3 to 5 minims three times 
a day after food, or in an emulsion with cod-liver oil. Gruaiacol carbonate and 
other creosote derivatives may also be tried. Syrupus allii, in 60 minim doses, 
is sometimes given, and is of value ; but it is not always well tolerated by 
patients on account of its taste and tendency to repeat. Although these 
drugs are helpful, the amount of antiseptic reaching the cavity by the blood 
must necessarily be small. Attempts to secure more direct application by 
intratracheal injection and by inhalation have been made. The former 
method is now seldom used. 

For inhalation purposes, solutions of volatile antiseptics are employed on 
a Burney- Yeo mask, such as creosote, terebene, menthol or eucalyptol in 
spirits lof chloroform. The mask may be worn almost continuously or at 
intervals during the day. The creosote vapour bath is, however, the most 
satisfactory form of inhalation treatment, and is of great value. This should 
be given in a concrete-floored room without furniture. The patient is covered 
with a smock, the eyes arc protected by closely-fitting goggles, and the 
nostrils by cotton wool plugs. A small quantity of creosote is heated in a 
metal dish, on a tripod over a spirit lamp. When the patient inhales 
the vapour, which quickly fills the room, violent cough is excited and the 
cavity is emptied. The ensuing deep inspirations carry down creosote-laden 
air into the air passages. The baths should be at first given on alternate days 
and last from 10 to 15 minutes. When the patient becomes accustomed to 
them, they may be given daily for half an hour or longer. The results are 
often strikingly beneficial. Vaccines made from the predominant organisms 
found in the sputum have been given with benefit in some cases. Surgical 
treatment is now more often employed than formerly. Repeated washing-out 
through a bronchoscope, at weekly intervals, is often helpful, giving comfort 
to the patient by diminishing the amount of sputum, and lessening or abolish- 
ing its fetor. Induction of artificial pneumothorax is sometimes of value, 
especially in early cases, in which it may be successful. Unfortunately it is 
often impracticable, owing to adhesions, and even in cases in which it is 
carried out, the beneficial effect only persists as a rule while the collapse is 
maintained. Temporary or permanent paralysis of the phrenic nerve has 
also proved helpful, especially in localised basal cases and in those secondary 
to abscess of the lung. Lebectomy or pneumonectomy is proving a satis- 
factory and effective method of cure in unilateral cases. The mortality from 
these operations is rapidly lessening with recent improvements in technique. 


INJURY 

External trauma applied to the chest- wall may cause rupture of a main 
bronchus. This is especially liable to occur after severe crushing accidents. 
One or other of the main bronchi may be completely severed from the trachea. 
The chief clinical feature presented in such a case is emphysema of the neck 
and upper portion of the chest-wall. Death usually ensues in 2 to 3 days. 

R. A. Young. 

G. E. Beaumont. 
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DISEASES OF THE LUNGS 

HYPERiEMIA AND (EDEMA 

Hypercemia of the lungs may be either active or passive. In the former 
there is an increased supply of arterial blood through the pulmonary and 
bronchial arterioles. In passive hyperasmia there is engorgement of the 
pulmonary venous radicles and capillaries. With both forms there is fre- 
quently oedema, due to the exudation of serous fluid into the lung alveoli. 
The term “ congestion *’ is sometimes employed as an alternative to hyper- 
8Bmia, but owing to its erroneous popular use it is beat avoided. 

(а) Active HYPER.ffiMiA 

iCtiology. — This may occur in association with any acute inflammatory 
process affecting the bronchi, lungs or pleura. It sometimes results from 
the inhalation of pulmonary or bronchial irritants, such as poisonous gases 
or heated air. Severe muscular exertion and exposure to extreme cold are 
described as causes, but the former at least is doubtful. An important variety 
is that known as collateral or fluxionary hypercDmiat which occurs when there 
is obstruction to the circulation in the whole or part of one lung, from con- 
ditions such as a large or rapidly developing pleural eflusion, an extensive 
and spreading pneumonia, or in association with pneumothorax. This may 
develop in the sound lung, or in the unaffected parts of that diseiscd. A 
primary form of acute hyperfiemia, the “ maladie de Woiller/' has been 
recognised by French authors, but this is generally regarded as a mild or 
abortive pneumonia. 

The clinical manifestations of acute hyper eemia are merged in those of 
the processes with which it is associated, and therefore do not need separate 
description. 

(б) Passive HvPERiSMiA 

etiology. — Passive hyperaemia may be produced by (1) conditions im- 
peding the venous return from the lungs ; (2) those leading to increased 
resistance to the passage of blood through the pulmonary capillaries, and 
(3) failure of the driving power of the right ventricle. The commonest causes 
of impeded return are left-sided heart lesions causing overfilling of, and 
increased pressure in, the left auricle. In mitral stenosis it may occur early 
and sometimes almost acutely, but aortic and myocardial lesions also lead to 
it, when the left ventricle fails and the mitral valve yields. Direct obstruc- 
tion of the pulmonary veins sometimes results from external pressure by 
aneurysm, mediastinal tumour or enlarged bronchial glands, or from obstruc- 
tion of the lumen by thrombosis. The passage of blood through the 
pulmonary capillaries may be impeded by emphysema, chronic bronchitis, 
pulmonary tuberculosis and fibrosis of the lungs. Failure of the right 
ventricle occurs in the late stages of right-sided heart lesions, with tricuspid 
regurgitation, and as a late sequel of loft-sided failure. 

Passive hypereemia is obviously in the main dependent on mechanical 
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fa(5tois ; it is not surprising, therefore, that gravity seems to play a part 
in the localisation of its effects, which are usually most marked in the bases 
or most dependent parts of the lungs. In bedridden, enfeebled or old patients, 
particularly if myocardial weakness or degeneration coexists, this factor 
becomes of great importance. Not infrequently some degree of oedema 
of the bases develops, and the condition is then called hypostatic congestion. 
If such an area becomes infected the resulting process is known as hypostatic 
pneumonia. Basal hyperaemia and oedema of the hypostatic type also result 
from toxaemia due to diseases such as enteric fever, from poisoning by drugs 
such as moTy)hine, and as a terminal event in many cerebral lesions causing 
increased intracranial pressure. 

Pathology. — The pulmonary veins and capillaries are engorged, with the 
result that the lung is darker in colour and heavier, while the alveolar walls 
and septa are swollen. If the condition persists for some time, pigment 
derived from the haemoglobin of red corpuscles escaping by diapedesis is 
deposited in the epithelium of the alveoli and in the libroblasts in the inter- 
alveolar septa. In long-standing cases the lung is firmer than normal and 
brownish-red in colour, a condition described as brown induration. If any 
degree of oedema is present, serous fluid is found in the alveoli on post-mortem 
examination, and on section of the lung frothy serous fluid exudes, which 
may contain some of the pigmented alveolar cells, constituting what, are 
called “ cardiac cells.” Although congested and oedematoiis lung is heavier 
than normal, it usually floats in water. 

Symptoms. — In slight degrees of hypersemia these may be absent or 
negligible. In more advanced cases, they are those resulting from the im- 
peded circulation through the lungs and the deficient aeration which this 
entails. Dyspneea is the most prominent symptom, and it is generally a 
measure of the degree of hyperaemia. It is markedly increased by exertion 
of any kind, and in extreme degrees it is distressing and eventually alarming. 
It may be inspiratory or expiratory in type, and in the latter case it is some- 
timas described as cardiac asthma. In severe cases there is usually orihopnoea. 
Cough is almost invariably present, and there is usually some expectoration 
of frotliy flui.l, whinli may be blood-stained. The pignsruited rolls referred 
to above as “ cardiac cells ” may be found in it. Cyanosis is common 
and indicates the degree of anoxsemia. This may be associated with dis- 
tension of the jugular veins, and there is often obvious distress. As in 
other forms of cyanosis there is usually some increase in the number of red 
corpuscles. The vocal fremitus at the bases may be diminished, the per- 
cussion note impaired, the breath-sounds weak and accompanied by rhonchi, 
crepitations or bubbling rales, although these signs are for the most part 
due to the associated oedema. In addition, the signs of the primary condition 
in the lungs or heart will bq^apparciit. 

Complications. — Pulmonary oedema and infarction are the chief com- 
plications. 

Course. — If the venous engorgement cannot be removed, it usually 
tends to become progressively worse, whereas when it results from temporary 
cardiac embarrassment, recovery is usually complete as soon as the heart 
function is restored. 

Prognosis. — This condition has to be distinguished from (I) chronic 
bronchitis, in which case there may be some rise of temperature and the 
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physical signs are more variable and more disseminated ; (2) infarction, 
in which pain and haBmoptyais of sudden onset are the rule. 

Prognosis. — This is so entirely dependent upon the nature and degree of 
the condition responsible for the engorgement that no general rule can be 
formulated. 

Treatment. — In elderly patients, or those likely to be confined to bed for 
long periods, attention should be directed to the decubitus. This should be 
changed frequently, and if possible the patient should be permitted to sit 
up or to got into a chair, and encoiira,ged to take a few deep breaths several 
times during the day. If the hyperjemia is associated with cyanosis and 
engorgement of the right heart, bleeding to the extent of 8 to 12 ounces may 
be helpful. If this is not jiracticable, the applicatiou of 6 leeches over the 
liver, or dry cupping of the bases of the lungs may be tried. Free purgation 
and the administration of diuretics, notably injection of mersalyl (salyrgan) 
or neptal may also help indirectly to relieve the engorgement. In cases 
associated with cardiac failure, the administration of cardiac tonics, such as 
digitalis, strophanthus or squills, the injection of strychnine, camphor in oil 
or nikethamide (coramine) may all be of assistance. Moderate haemoptysis 
should nob be checked, and cough, if effective, may be promoted by suitable 
expectorants. In cardiac cases a “ regime lactee ” or strict milk diet is 
advocated by some French physicians. 

(c) Acute or Hyperacute Pulmonary Q3dema 

In this condition flooding of the alveoli wvih the serous exudate fioin the 
pulmonary capillaries occurs with great rapidity. 

Etiology. — It is more commonly met with after the age of 40 than before, 
although cases have been recorded in children. It is considerably more 
frequent in the female than in the male sex. Arterial disease and hyper- 
tension are the mo.st common antecedents, but acute or chronie renal disease 
and pregnancy may all act as predisposing factors. It sometimes occurs 
in diabetes. The actual exciting cause is often obscure, and probably varies 
in difiorent cases. A heavy meal, an epileptic fit, or the administration of 
an anaesthetio may be the immediate cause in those predisposed. In other 
cases it may be a manifestation of angio-neurotic oedema. Sometimes 
paracentesis of a pleural effusion is quickly followed by oedema, no doubt 
as a result of a collateral hyperaemia. It has occurred after “ gassing ” by 
chlorine. In diabetes the lipsemic condition which sometimes occurs has 
been suggested as the determining factor, possibly causing multiple fat 
embolism. Coronary occlusion and acute left ventricular failure arc note- 
worthy causes. In some cases dissociation of the action of the two ventricles 
has been supposed to be the cause, the right contracting forcibly while the 
left is in an enfeebled or asystolic condition. In support of this contention 
may be adduced the fact that acute pulmonary oedema has been observed after 
rupture of the chordiB tendinese of the mitral valve. 

Pathology.— The alveoli are found to be flooded with a thin serous 
exudate. The lungs are heavier than normal, sodden, and on squeezing 
exude large quantities of greyish-yellow or pinkish fluid. Frothy fluid of 
similar character is found in the bronchi and even in the trachea and naso- 
pharynx in hyperacute cases. 
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Symptoms. — The onset is sudd eD» and generally occurs when the patient 
is lying down, hence being most frequently observed at night. The patient 
awakes with intense dyspnoea, and a sense of sufiocation, then frequently 
rolls or rushes about in the endeavour to breathe, even clutching at the 
throat. Cyanosis is present, and the aspect is one of anxiety and alarm. 
Frothy fluid, often pink in colour, may soon stream from mouth and nose, 
or be brought up in great gulps. The chest movements are hurried, and the 
accessory respiratory muscles are in violent action. Vocal fremitus is 
diminished over the lower lobes. The percussion note soon becomes impaired 
over the lungs, commencing at the bases. The breath-sounds are at first 
vesicular or harsh with prolonged expiration, then become faint and may be 
obscured by bubbling rales or crepitations, audible all over the chest. Voice 
conduction is diminished. 

Complications and Sequelae. — Owing to its acute and rapid course, 
complications do not occur. Bronchitis may result as a sequela. 

Course. — The malady usually lasts only minutes or hours. Unless it 
remits, or treatment aflords relief, the patient rapidly becomes unconscious 
and death follows, the heart continuing to beat after respirations have ceased. 

Diagnosis. — The affection is usually so characteristic that the diagnosis 
is obvious. In the more protracted cases the dyspnoea and the physical 
signs are not unlike those of acute suppurative bronchitis or Bufioca1;ive 
catarrh and broncho-pneumonia ; but in both of these there is some degieo 
of fever and the expectoration is less copious, and when it occurs is usually 
of purulent or muco-puriilent character. The nocturnal onset of oedema 
may suggest asthma ; but the physical signs and the late and scanty expectora- 
tion in tlie latter suffice to distinguish it. 

Prognosis. — The prognosis is always very grave; but prompt treatment 
has saved some cases. Death may occur in less than 10 minutes, or be 
delayed for 24 or 48 hours. In the augio- neurotic type repeated attacks 
may occur. 

Treatment. — The most successful treatment is the immediate subcu^ 
taneouB injection of gr. J morphine. Good results have also followed the 
injection of gr. xivA atropine sulphate hypodermically. These are often 
given together. Oxygen inhalation by nasal catheter or special mask such 
as the B.L.B. variety may be used. Prompt venesection has been recom- 
mended, and should be tried if possible. 

(d) Chronic Pulmonary (Edema 

This is usually the sequel of chronic passive hyperiemia, and the causes 
and symptoms are tliosc of that condition. It may also occur in chronic 
renal disease. In marked degrees of endema, however, the signs may closely 
simulate those of pleural edusion, save for the displacement of the cardiac 
impulse. It is important to remember that some degree of hydrothorax 
may occur as a complication, and increase the difficulty in diagnosis. 

INFARCTION OF THE LUNGS 

Infarction of the lungs or “ pulmonary apoplexy results wlien a branch 
of the pulmonary artery becomes occluded by embolism or thrombosis. 
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i£tiology . — Embolic forms . — The obstructing plug may originate in any 
part of the systemic venous system, in the right side of the heart or on its 
valves or in the pulmonary artery itself. The commonest peripheral cause of 
embolism is detachment of a thrombus in cases of thrombo-phlebitis. This 
may occur in the veins of the lower extremity, or in those of the uterus after 
childbirth. Thrombosis with embolic detachment may also develop in 
prolonged or wasting diseases, such as enteric fever, tuberculosis and cancer ; 
in acute processes, such as influenza, septicsemia and pyaemia ; and in localised 
septic lesions, such as otitis. Pulmonary embolism is not infrequently 
obsierved after abdominal or pelvic operations, and after the radical cure of 
hernia or hasmorrhoids. 

Intracardiac thrombi from the right auricle or veutricle, becoming 
detached, lead to embolism, and this occurs especially in cases of right<sided 
heart failure secondary to left-sided valve lesions. Vegetations forming on 
the tricuspid or pulmonary valves in septic endocarditis on detachment 
produce pulmonary infarction. Rarer causes are fat embolism after injury 
to bone or to a fatty liver, the entry of pieces of new-growth or hydatid 
daughter-cysts into systemic veins, and even air embolism. 

The exciting cause of embolism is not infrequently sudden movement 
or strain leading to detachment of a thrombus or vegetations. 

Thrombotic forms . — Thrombosis occurs as a secondary process around 
pulmonary emboli ; but it is probable that some cases of infarction are due 
to a primary thrombosis. This condition may be produced by some acute 
or chronic pulmonary disease, such as gangrene, tuberculosis and fibrosis, 
and by atheroma of the pulmonary artery. Any process leading to chronic 
venous hypersamia may also cause it, A rare cause is thrombo-phlebitis 
mi grans. 

Pathology. — Although the pulmonary arteries are not strictly speaking 
end arteries, since there is some degree of anastomosis between them and 
the bronchial arterioles, yet the result of their obstruction is to produce 
infarcts comparable with those in other organs. The origin of tbe blood in 
the obstructed area has been much discussed. Cohnheim regarded it as the 
result of regurgitation from the veins, a view subsequently disproved, since 
the infarct is haemorrhagic even when the veins arc also obstructed. It is 
now regarded as due to influx from the anastomosing bronchial capillaries 
into the pulmonary capillaries, and the escape of this blood from the latter 
owing to their altered nutrition. It is generally accepted that embolism is 
much more common than thrombosis. It has been suggested that some 
infarcts arc not obstructive, but are the result of liteinorrhage per rhearin in 
cases of extreme passive hyperoemia, and that the shape is due to the alveolar 
distribution of the bronchial area affected. If a large embolus has caused 
sudden death, it will be found arrested at the bifurcation of a large branch 
of the pulmonary artery, or even in one of tbe main divisions of that vessel. 
In such cases there has not been lime for pulmonary changes to occur, and 
the chief post-mortem condition found is engorgement of the right side of 
the heart. 

In post-mortem examination ot cases where smaller emboli have led to 
infarction, the infarcts are usually found in the lower lobes, more commonly 
in the right lung. They extend to the surface in the majority of cases, and 
can be seen before section as slightly raised, dark red areas, with the over- 



1164 DISEASES OF THE RESPIRATORY SYSTEM 


lying pleura a little rouglieuod from inflammatory exudate. They feel hard 
and firm, and on section are typically wedge-shaped, with the base on the 
surface and the apex centrally placed. In the rare deep-seated infarcts a 
spheroidal form is the rule. When recent, an infarct is dark red in colour, 
and suggests haemorrhage with clot formation, hence the term “ pulmonary 
apoplexy.” In some cases infarcts have a purplish hue, and are said to 
resemble the colour of damson cheese; later they change to brownish-red. 
Irifarcted areas sink in water. There may be a single large infarct almost 
occupying one lobe, sometimes only a small one, or several of varying size 
and age scattered throughout the lungs. In some cases a fortunate section 
may reveal the embolus with its ensheathing thrombus, but sometimes a 
thrombus only is found. Micro.scopioally, the alveoli and finer bronchioles 
are filled with red blood corpuscles, and there is a sharp delimitation from 
the healthy lung. If the embolus is infective, suppuration occurs, and 
abscess or empyema ensues. 

Symptoms. — If a large embolus blocks one of the main divisions of the 
pulmonary artery, there is sudden intense dyspnoea, pain in the chest, 
distress, cyanosis, and rapid unconsciousness, death resulting in a few minutes 
from asphyxia. In other cases the patient gives a short cry, and falls un- 
conscious, death occurring almost immediately from syncope. In some 
cases uncoiisciousncaa develops so rapidly, and the resjjiratory symptoms 
are so little apparent, that a cerebral vascular lesion may be suspected. On 
the other baud, life may be maintained for several minutes or even hours, 
the patient being unconscious or in acute distress and anxiety with urgent 
dyspnena, lividity and cyanosis. Respiration is deep and laboured, but fails 
to give relief to the sense of suffocation. In such cases also, death may 
result eventually from asphyxia or syncope, or the patient may slowly recover. 
In less severe forms, such as occur in cardiac and in some post-operative 
cases, there is sudden pain with difficulty in breathing, followed in a few 
hours or in a day or two by cough with haemoptysis or by the expectoration 
of deeply blood-stained mucus persisting for some days, and slowly clearing 
up. If the embolus is infective, fever, often of hectic type, results, sometimes 
delayed for a day or more. 

In the severe cases there is cyanosis, distension of the veins of the neck, 
acute anxiety with exophthalmos and cold, clammy skin. The only physical 
signs apparent are tlie deep, laboured breaLbing, the harsh breath-sounds, 
and the evidence of cardiac embarrassment with feeble, failing pulse. 

In less severe cases the signs are also not characteristic. There are 
evidences of cyanosis and distress of less nrgeiit character, possibly some 
limitation of movement on the affected side, increase of vocal fremitus, 
localised dullness, with weak or absent breath-sounds, and sometimes a pleural 
rub. In some cases definiie bronchial or tubular breath-sounds may be 
audible. A few fine rales are sometimes present in the adjacent lung 
areas. 

Complications and Sequelae. — Localised dry pleurisy is almost invariably 
present. With infective emboli, abscess or gangrene, and later empyema 
may result. In organisation an infarct leads to a localised area of fibrosis. 

Course. — As already described, death may occur from asphyxia or syncope 
in, the course of a few minutes or hours, aTthough recovery occurs in some 
very severe cases. In the less severe forms, after the initial urgent symptoms 
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have passed off, recovery is often rapid and uneventful, save for pain, cough 
and bloodstained expectoration. 

Diagnosis, — The dramatic onset, the history and the associated lesions 
of the veins or heart render diagnosis easy as a rule ; but it may be necessary 
to eliminate other causes of hsemoptysis, notably pulmonary tuberculosis 
and chronic venous hypericmia. 

Prognosis. — This depends largely upon the initial shock. The prognosis 
is very pave when the patient rapidly becomes unconscious. As there is 
less likelihood of sepsis in cases duo to cardiac lesions than in those due to 
localised venous thrombosis, the prognosis is rather better in the former ; 
but, On the other hand, organisation of a clot in a vein may completely remove 
the source of the emboli, while the source often persists when they are derived 
from the heart. 

Treatment. — The coagulability of the blood may be lowered by the 
ailministration of 30 grains of sodium citrate three times daily. This is a 
wise prophylactic measure in prolonged illness, especially when a milk regime 
is being enforced. When thrombosis has occurred in a peripheral vein, such 
as in the leg, the affected limb should be immobilised until organisation of 
the clot has taken place. Morphine is useful in quieting a patient if there 
is much mental distress when a pulmonary infarct forms; but usually the 
patient is collapsed and stimulant measures are indicated. An injection 
of morphine gr. atropine gr. and strychnine gr. is found of value 
in some cases. If there is dyspnoea oxygen should be administered. Vene- 
section to the extent of 10 or 12 ounces may be tried in cases where there 
is. marked lividity with a forcibly acting heart. Haemoptysis, when it occurs, 
should not be checked. Pain may be relieved by leeches, cupping or by 
application of iodine. In cases with heart failure the appropriate treatment 
by cardiac tonics should be administered. A few cases are on record in which 
immediate surgical aid has been available and the operation of embolectomy 
has been successful. 


COLLAPSE OF THE LUNGS 

In collapse of the lungs the alveoli are completely or partly devoid of 
air. The condition may be congenital, and due to non-expansion of the 
lung, when it is referred to as atelectasis. On the other hand, collapse may 
be the result of removal of the air from lung tissue previously expanded, 
when it is called apneumatosis or acquired collapse. The three terms — 
collapse, atelectasis and apneumatosis — are, however, used as synonyms 
by many writers. 


Atelectasis or Congenital Collapse 

iCtiology. — This condition occurs in still-born and in premature infanta, 
and probably persists to some degree for weeks or even months in weakly 
children. Jt may result from immaturity or from weakness of the inspiratory 
muscles, and from obstruction of the air passages by mucus and meconium. 
It may be a consequence of disease, such as congenital syphilis or lesions 
and developmental defects of the nervous system. 

Pathology. — Atelectasis is due to failure of the respiratory meebanism 



1166 DISEASES OF THE RESPIRATORY SYSTEM 


to draw air into the alveoli and expand them, as occurs normally with the 
first few inspiratory efforts of the newborn infant. 

Atelectatic lungs are solid, airless and small. They are usually described 
as presenting appearances similar to those of adult liver as regards colour 
and consistence. In partial atelectasis the lung appears mottled, and small 
expanded areas of pinkish colour may project from the surface. The condi- 
tion is chiefly of medico-legal and pathological interest. 

Apneumatosis or Acquired Collapse 

Collapse of previously expanded lung may be active or passive, the former 
being due to active shrinking of the lung owing to defects in the inspiratory 
musculature, the latter to conditions disturbing the pressure relations within 
the thorax. 

1. Active Pulmonary Collapse. 

Synonyms. — Active Lobar Collapse ; Massive Collapse. 

.Etiology. — This condition was first described by William Pasteur in 1890 
in cases of diphtheria associated with paralysis of the diaphragm. In 1908 
he pointed out that it occurred also as a sequel of operations, especially 
of those upon the abdominal organs, less frequently of those upon the neck 
and pelvis. It is highly probable that many post-operative lung conditions 
formerly recorded as pneumonia were in reality due to active collapse. It 
may also follow after injuries, such as those resulting from falls from a 
bicycle or a horse. During the War of 1914-1918, when chest wounds were 
collected in special hospitals, it was found that massive collapse was not 
infrequently an important complication of penetrating and non-penetrating 
wounds of the chest. It was also noticed in some cases after severe wounds of 
the buttocks and pelvis. 

Pathology. — The mechanism by which deflation results is obscure, and 
is the subject of controversy. Pasteur regarded the condition in the diph- 
theritic cases as due to paralysis of the diaphragm through the phrenic nerves 
or their nuclei, and in the post-operative and traumatic cases as a consequence 
of reflex inhibition of this muscle. Briscoe, on experimental, pathological 
and clinical evidence discards Pasteur’s explanation. He maintains that the 
deflation is caused by an exaggeration of the normal phenomena of breathing 
in the supine position, in which he states that the crural poition of the dia- 
phragm alone contracts, the costal portion being in abeyance. In the supine 
position, with quiet breathing, deflation of the lower lobes occurs, and this 
is promoted by conditions of debility, toxaemia or operation. The clinical 
manifestations described by Pasteur are regarded by Briscoe as the result 
of superadded pleurisy, or of inflammation of the crura of the diaphragm. 

Boland and Sherct havejput forward the suggestion that massive collapse 
is due to obstruction of the bronchi, followed by removal of the air in the 
corresponding lung areas by absorption into the blood stream. The obstruc- 
tion is supposed to be due to increased secretion and the inhibition of the 
cough reflex. 

Post mortem, the lower lobe of one lung is usually found to be deflated and 
retracted towards the spine. Sometimes the whole of one lung may be 
affected, or both lower lobes. The collapsed area is bluish -red, firm, does 
not crepitate and sinks in water. Pleunsy or pneumonic changes may be 
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Been, and these are regarded by Pasteur as secondary to infection of the 
deflated lung, the resistance of which is lowered, and by Briscoe as the essential 
factor in the production of the symptoms. In massive collapse the heart 
and mediastinum are displaced towards the aflected aide, and the sound lung 
is often bulky and distended. 

Symptoms. — The symptoms commonly commence within 24 or 48 hours 
of the injury or operation, although they may rarely be delayed for 6 to 7 
days. The onset is generally sudden, with pain in the lower part of the thoraz 
or behind the sternum. Severe dyspnoea quickly follows, and the patient 
appears dusky, cyanosed and alarmingly ill. Cough, with viscid mucoid 
expectoration, generally develops in a few hours. The latter may become 
copious and muco-puiulent if pneumonic changes ensue. The pulse and 
respirations are markedly increased in rate, and the temperature not in- 
frequently rises to 103“ F, Occasionally the onset is more gradual with pain 
and cough, and in some cases of wounds it may give rise to few symptoms 
and be discovered only on routine examination. 

Examination of the chest shows diminished movement on the affected 
side, and often absence or reversal of epigastric excursion with respiration, 
whereas the movement on the other side may be exaggerated. In other 
respects the signs usually simulate those of lobar pneumonia. Over the 
collapsed lung the vocal fremitus is increased, the percussion note is dull, 
the breath-sounds are tubular, and bronchophony and whispering pectoriloquy 
are present ; but as a rule there are no adventitious sounds, although occasion- 
ally rhouchi and a few flne rales may be heard. In some cases the breath 
sounds are very weak or almost absent, and voice conduction is diminished. 
Over the healthy lung, loud and harsh breathing is audible. The displace- 
ment of the cardiac impulse towards the collapsed lung is a point of cardinal 
importance. It is noteworthy that in certain cases of gunshot wounds of 
the chest the collapse affects the contra-lateral lung. 

Complications and Sequelae. — ^Bronchitis, lobar pneumonia, or pleurisy 
may occur as compheations. There are usually no Bequel[B, except that 
pleural adhesions may occur. 

Course. — The course of the affection is rapid. After periods extending 
from 2 to 6 days the temperature falls to normal, the symptoms disappear, 
the lung quickly re-expands, the heart returns to its normal position, and 
there is complete recovery. 

Diagnosis. — The most important conditions from which this malady has 
to be distinguished are lobar pneumonia, pulmonary embolism, pneumothorax 
and pleural effusion. The position of the cardiac impulse is often the deciding 
factor : in collapse it is displaced towards the lung involved, in pleural 
effusion and pneumothorax it moves away from the affected side, whereas 
in lobar pneumonia there is usually no cardiac displacement, although there 
may be dilatation. Labial herpes and blood-stained expectoration are 
frequently seen in pneumonia, but not in collapse. When in right-sided 
collapse there is marked distension of the left lung with obliteration of the 
normal cardiac dullness, the signs superflcially resemble those of a left-sided 
pneumothorax ; but with careful examination no such error should be made. 
The distinction from pulmonary embolism may be difficult at flrst, but the 
localisation of the signs, and the blood-stained expectoration, may give useful 
indioationa. 
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Treatment. — Prophylactic. — The administration of morphine and 
atropine before the anoesthetiC) propping up of the patient in bed as soon as 
possible after it, and the insiLstence upon periodic deep breaths are useful 
measures in preventing the onset of lobar collapse. When the “ collapse 
attack ” develops oxygen should be administered and pain relieved by local 
applications, such as leeches or poultices, or by an injection of morphine, 
atropine and strychnine. Expectorants may be given if the cough is 
inefEective, and cardiac tonics, such as digitalis, strophanthus and caffeine 
if there is much cardiac embarrassment. Injections of strychnine or 
coraminc are useful if the patient is collapsed at the onset. Bronchoscopic 
aspiration has been recommended in cases of post-operative massive collapse. 

2. Passive Pulmonary Collapse. 

This form of collapse may affect the whole of one lung, or be confined to 
one lobe or to groups of lobules. 

Etiology. — Total collapse is generally the result of pleural effusion, 
empyema, pneumothorax or obstruction of a main bronchus. In a large 
effusion and in pneumothorax collapse is complete, unless the shrinkage is 
prevented by adhesions. In a smaller effusion, the process may be limited 
to the lower parts of the lung. Other causes of lobar or partial lobar collapse 
are conditions leading to complete obstruction of a main bronchial division, 
particularly new-growth, aneurysm or foreign bodj^. It also occurs in aged 
or bedridden patients, or in those with enfeebled inspiratory muscles, when 
prolonged fever has enforced a dorsal decubitus. Abdominal distension 
from tympanites or ascites can also cause collapse of the bases of the 
lungs. 

Lobular collapse results from any condition impeding the air entry to the 
smaller bronchi or bronchioles, such as bronchitis, broncho-pneumonia, 
pulmonary tuberculosis, whooping-cough and diphtheria. Obstruction of the 
naso-pharynx by enlarged tonsils and adenoids may cause partial collapse, 
especially in the upper lobes. 

Pathology. — The deflation of the lung area may be produced in three 
ways — (1) By complete obstruction to the air from blocking of a bronchus 
or bronchiole, the residual air being absorbed ; (2) by enfeeblement of the 
inspiratory mechanism similar to the process in active collapse ; and (3) 
by disturbance of the intrapleural pressure by fluid or air, the lung at first 
contracting in virtue of its elasticity until the intrapleural pressure becomes 
equal to that of the atmosphere, when any further accumulation of fluid or 
air causes positive pressure and compression of the collapsed lung. 

Post mortem, in complete or lobar collapse the appearances are similar 
to those in active collapse. In lobular collapse the deflated areas are con- 
tracted and depressed below the level of the healthy lung. They are dark 
red or slaty in colour, while the adjacent areas are pinkish and often emphy- 
sematous. The collapsed arfeas do not crepitate. 

Symptoms. — Total coUapse of the lung or of a lobe being usually a 
secondary process, the symptoms and signs are masked by those of the 
primary condition, such as pleural effusion, pneumothorax, growth or 
aneurysm. It can, however, usually be demonstrated by X-ray examina- 
tion, the collapsed lung being apparent as a fairly dense shadow lying along- 
side the vertebral bo^es. Not infrequently, however, in pleural effusion 
definite tubular breath sounds, with bronchophony and pectoriloquy, may 
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be audible in the relatively dull area above the level of the fluid posteriorly, 
and these signs are due to the collapsed lung. In aortic aneurysm, or less 
commonly in mediastinal, pulmonary and bronchial neoplasms, distinctive 
signs due to the local collapse may be apparent. These consist of slightly 
diminished movement of the corresponding part of the chest wall, with 
diminution of vocal fremitus and impairment of percussion note or actual 
dullness. Breath -sounds are weak, as a rule, but may be bronchial or tubular. 
Voice conduction is increased, and in incomplete collapse crepitations are 
often audible. The cardiac impulse may be displaced towards the affected 
side, but this is less apparent than in active collapse, and it is not infrequently 
displaced to the opposite side by the primary condition. Lobular collapse 
gives rise to no symptoms which can be differentiated from those of the 
condition inducing it. 

Complications and Course. — The lung usually re-expands wholly or in 
part when the condition causing collapse has been removed. Thus a lung 
that has been maintained continuously collapsed by artificial pneumothorax, 
with repeated refills for as long as 4 years or more, will re-oxpand when the 
gas in the pleural cavity is not replaced. In chronic effusion, or in large or 
neglected empyemata, re-expansion may be incomplete, and some falling 
in of the chest wall results. Fibroid changes may occur in lung tissue which 
has been long collapsed. 

Diagnosis. — This is frequently a matter of inference, owing to the 
nature of the primary disease. Valuable help may be afforded by X-ray 
examination. 

Treatment. — No special treatment apart from iAiat of the condition 
causing the collapse is required. If a pleural effusion is slow to absorb, the 
necessity for paracentesis or gas replacement, to avoid pleural thickening, 
may have to be considered. 


HEMOPTYSIS 

It should be recognised that heemoptysis is a symptom, not a disease. 
It is here considered separately because the accurate diagnosis of its origin 
is essential to its treatment, which differs widely in different conditions. 

Definition. — ^The term haemoptysis is arbitrarily restricted to the ex- 
pectoration of blood, entering the air passages from structures below the 
larynx or from the larynx itself. When the blood is derived from the 
naso- pharynx or mouth it is sometimes described as spurious haemoptysis. 

Etiology. — 1. Pulmonary tuberculosis is the commonest cause, the blood 
being derived from an aneurysm in a pulmonary cavity, or from ulceration 
of a small vessel, or congestive processes around the early lesions. 

2. Chronic venous congestion, particularly in mitral stenosis. These 
two conditions account for the majority of cases. 

3. Inflammatory and destructive diseases of the lungs, air passages or 
pleura, such as pneumonia, broncho-pneumonia, especially the influenzal 
variety, abscess, gangrene and bronchiectasis witn ulceration of the walls. 
A latent bronchiectasis without sputum may cause recurrent haemoptysis 
{forme hSmoptoiquc s^hs). Pneumokoniosis, streptotrichosis and ulceration 
of the larynx, trachea or bronchi from tuberculosis, gumma or new-growth 
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may also be associated with haemoptysis. Breaking down of a caseous^ or 
calcareous bronchial gland is a rare cause^ as also is rupture of an empyema 
through a bronchus. 

4. Infarction of the lung from embolic or thrombotic obstruction. 

5. New-growths of the lung, bronchi or mediastinal glands. 

6. An aortic aneurysm may cause haemoptysis by “ weeping ” through 
an eroded bronchus, or by direct rupture, the latter being of course immc- 
diitely fatal. 

7. Traumatic causes. — Injury may cause haemoptysis, by fractured ribs 
wounding the lung, by contusion and by breaking down of healed tuberculous 
lesions. Haemoptysis occurs frequently in wounds of the chest, both pene- 
trating and non-penetrating. A foreign body, such as a piece of shrapnel, 
may lie dormant for years, and then cause recurrent haemoptysis. 

8. Certain abnormal blood conditions, chiefly leukaemia, purpura, haemo- 
philia, scurvy, minor degrees of vitamin G deficiency and occasionally per- 
nicious anaemia. Haemoptysis occasionally occurs in the malignant specific 
fevers, especially small-pox and measles. 

9. Parasitic causes, such as pulmonary distomatosis and spirochootosis, 
are common in Asia but rare in Europe. Hydatid disease of the lung may 
cause repeated slight haemorrhages. 

10. Vicarious menstruation. — Some cases in women have been regarded 
as vicarious menstruation, and this view dates back to Hippocrates. It 
is probable, however, that most cases are to be explained as due to leakage 
from obscure pulmonary lesions. 

11. Haemoptysis occasionally occurs in apparently healthy persons. In 
some, with high systemic arterial tension, it is probable that the pulmonary 
arterial pressure is also raised, and the condition may be reganled iis analogous 
to the epistaxis which occurs more commonly in such patients. Sometimes 
the haemoptysis is due to leaking from an old arrested tuberculous lesion. 

12. Rupture of an hepatic abscess or hydatid cyst through the diaphragm 
into a bronchus is an occasional cause. 

Spurious haBmoptysis is usually due to staining of the saliva or the 
pharyngeal secretion with blood, generally derived from the gums, which 
are spongy and congested, often from early pyorrhoea. The condition is 
common in anaemic girls, and is, as a rule, observed in the morning. 
HiBmorrhage from an enlarged pharyngeal vein is often suggested as a 
cause, but is rarely seen. IlaBmorrhage after tooth extraction, and staining 
of the mucus expectorated after epistaxis, are other causes of spurious 
hasmoptysis. 

Pathology. — From the list of causes it might be inferred that the origin of 
the blood diflers in diflerent cases. It may come from the pulmonary or 
bronchial vessels in pulmonary tuberculosis and other lung or bronchial 
conditions, and also in chronic venous congestion or infarction. It may 
come from the thoracic aorta direct, or from some of its branches, in aneurysm 
and mediastinal new -growth, and from the hepatic vessels in abscess of the 
liver. In cases due to disease of the trachea and larynx it comes direct from 
the vessels supplying them. 

Post mortem, the larynx, trachea and bronchi may contain clots, or 
blood-stained froth and mucus, and their walls may be stained in places. 
Dark reddish areas of lobular distribution, due to inhaled blood, may be seen 
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in various parts of the lungs, particularly at the bases. Sometimes this 
may induce bronchitic changes, described as hsemoptoic bronchitis. Careful 
search in cases of profuse hiemoptysis will usually reveal the source of the 
haemorrhage, and in pulmonary tuberculosis this is generally a ruptured 
aneurysmal dilatation in a cavity or an ulcerated vessel. The aneurysm 
may be small and escape notice unless many cuts are made into the lung. 

Symptoms. — In haemoptysis, the patient often experiences a tickling in 
the throat, followed by a gush into the mouth with a salt taste, and on 
expectoration notices blood. The alarm and anxiety this occasions lead 
to restlessness and rapid action of the heart. If the bleeding is profuse, 
cough is frequent, and large clots, together with liquid alkaline blood, may 
be expectorated to the extent of 20 or 30 ounces in a few hours. The bleeding 
may cease temporarily, to recur at intervals for several days, until the patient 
becomes blanched, weak and syncopal, with rapid, weak pulse. In any 
profuse hasmoptysis, death may occur in a few minutes, either from asphyxia 
or syncope. In the former case, the blood, at first bright and arterial, is 
soon dark and frothed, while the patient becomes cyanosed and livid. In 
slighter degrees of haemoptysis there may be only streaks, small clots or 
liquid blood mixed with ordinary sputum. After the actual bleeding has 
ceased, the sputum may be blood-stained for some days, owing to the ex- 
pectoration of blood inhaled into other parts of the lungs. This can be 
recognised by its colour, which varies from dark red to brown, owing to 
the changes undergone by the blood pigment. 

Diagnosis. — This involves two problems — first the difierentiation from 
hinmatemcsis and spurious hremoptysis, and secondly the recognition of the 
cause of the haemorrhage. If the patient is seen at the time of the bleeding 
the first of these is easy. The nature of the blood, and its association with 
cough and possibly with pulmonary or cardiac signs, are conclusive. When the 
diagnosis has to be made upon the history given by the patient or by 
friends it may be difficult, especially in the absence of physical signs. 

In haBmal emesis there is frequently gastric pain and faintness before 
the vomiting, the blood is acid in reaction, dark in colour, even brown from 
acid hasmatin, and is sometimes mixed with food. The fact that in haemop- 
tysis blood may be swallowed and subsequently vomited increases the 
difficulty. Patients often give very dubious answers to questions as to 
whether the blood was coughed or vomited up. They should then bo 
questioned as to whether sputum was brought up on the following day, and, 
if BO, whether it was blood-stained. In cases of doubt the investigation of 
the pulmonary and abdominal physical signs, when the patient’s condition 
permits, may decide the diagnosis. 

The utmost caution should be exercised to exclude tuberculosis before 
making a diagnosis of “ spurious hgemoptysis.” Only when there are no 
pulmonary symptoms, signs or X-ray indications, and when some obvious 
cause, such as ansemia or pyorrhoea, is found, is it safe to do so. 

While distinguishing between the various causes of hsemoptysis it is 
well to regard and to treat it as due to pulmonary tuberculosis until some 
other cause is conclusively established. The sputum should be examined 
for tubercle bacilli on several occasions, the temperature recorded and the 
physical signs including X-ray appearances most carefully watched. 

The presence of a valvular lesion, especially mitral stenosis with signs of 
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pulmonary engorgement, may render the cause of heemoptysis chiar. When 
tuberculosis and cardiac disease can be excluded, a careful study of the 
history, the symptoms and signs, may throw light on the diagnosis or 
suggest some investigation which will serve to establish it, e.g, examination 
of the sputum for parasites and hydatid booklets, the cytologieal examination 
of the blood and an X-ray examination. 

In other cases, as in bronchiectasis, abscess or gangrene, the history, 
the physical signs and the nature of the sputum are often characteristic. 

In the latent or silent form of bronchiectasis (forme s6che), the condition 
may be revealed only by lipiodol injection. 

Bronchoscopy may be of great value in revealing the presence of adenoma 
or cart'inoma. 

Prognosis. — Apart from haemoptysis, which is rapidly fatal, due to 
aneurysm or pulmonary tuberculosis, the immediate prognosis in cases of 
pulmonary haiinorrhage is not unfavourable, even when it continues for 
days. The ultimate prognosis depends upon the cause. 

Treatment. — This is so entirely dependent upon the cause and origin 
of the bleeding that reference should be made to the corresponding diseases. 


EMPHYSEMA OF THE LUNGS 

Emphysema of the lungs, or alveolar-ectasis, is a condition of distension 
of the alveoli ; it is usually progre^ssive and is associated with definite changes 
in the inter-alveolar walls. The following varieties are generally recognised — 
(1) Large-lunged or hypertrophic ; (2) small-lunged or atrophic ; (3) com- 
pensatory ; (4) acute vesicular; and (51 acute interstitial emphysema. 
The last named condition has no relation to true emphysema except in name, 
but will be described in this group for conveniejice. 

1. LAROE-LaNGWD OR Hypertrophic Emphysema (Substantive or 
Idiopathic Emphysema) 

This is a chronic affection and is usually bilateral. 

Etiology . — Predisposing causes . — It may occur at any age, even in 
childhood, but is most frequently seen in middle and late adult life. It is 
commoner in men than in women, probably because they are more exposed 
to the conditions inducing it. Although not strictly hereditary, it often 
shows a familial incidence. Certain occupations are credited with being 
concerned in its production, notably those involving violent or prolonged 
muscular efort with closed or partially closed glottis, such as blowing wind 
instruments and lifting heavy weights. Dusty occupations also favour its 
onset by leading to bronchitis and cough. 

The common exciting cause seems to be the strain of prolonged and repeated 
cough, induced by chronic bronchitis, bronchiectasis, asthma, whooping- 
cough, cigarette smoke inhaling, and other causes of irritation of the upper 
air passages. 

Pathology. — Tlie pathogenesis of emphysema has been much debated 
and various explanations have been offered. (1) Primary degeneration 
theory. Villemin suggested that the essential lesion was a fatty degenera- 
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tion of the alveolar walls, while Oohuheim believed that there was a congenital 
defect of the elastic tissue of the lung. (2) The inspiratory theory, first 
suggested by Laennec and developed by Gairdner, postulates the force of 
inspiration as the distending agent. (3) The expiratory theory, first enunci- 
ated by Mendelssohn, was independently brought forward and cstablislied 
by Jenner, The distension of the alveoli is regarded as due to the efiect of 
forced expiration and cough. Jenner pointed out the special and early 
involvement of the apices, the anterior and lower margins of the lungs ; in 
other words, the parts least supported by the thoracic cage. (4) Freund 
regarded the changes in the lungs as secondary to calcification of the costal 
cartilages, the chest becoming fixed in the inspiratory position and the lung 
permanently expanded in consequence. The expiratory explanation is 
now generally accepted, and emphysema is regarded as the result of increased 
intra-alveolar tension, due to violent expiratory efforts, acting on walls 
weakened by congenital defects, by inflammatory processes or by toxic 
agents, such as alcohol (Nothnagel). 

The characteristic conformation of the chest is usually apparent (see 
Symptoms), the costal cartilages are often calcified, and on opening the 
thorax post mortem, the lungs bulge instead of retracting, so that the peri- 
cardium may be almost completely obscured. They are pale in colour, even 
in town -dwellers, a condition called albinism of the lung by Virchow. They 
are soft and pit on pressure, and, as described by Laennec, give the sensa- 
tion of a down pillow. The surface of the lung under the pleura shows a 
finely vesicular appearance, due to the distension of the alveoli, the vesicles 
often being nearly as large as pins’ heads. Not infrequently large bulla3 
or blister-like protuberances, varying in size from a pea to a Spanish olive, 
occasionally much larger, may be seen projecting from the surface, particu- 
larly at the apices and margins. These bullas when incised show fine fibrous 
bands crossing them, the remains of inter-alveolar walls and of atrophied 
blood vessels. It was formerly customary to refer to such cases as bullous 
or marginal emphysema and to describe those in which the dilatation is less 
obvious but more widely diffused as general emphysema ; but the conditions 
are so commonly associated together in varying degrees that little is gained 
by so doing. On section the lungs arc pale and dry, except at the bases, 
where there is frequently some oedema in advanced cases. The bronchi 
may show some general dilatation, although less commonly than might be 
expected from the close similarity of the causal factors of emphysema and 
bronchiectasis. When bronchitis coexists, muco-pus can be squeezed from 
the cross-sections of these tubes. As pointed out by Fowler, pleural adhesion 
is relatively uncommon. The infundibula and alveoli are dilated, and the 
inter-alveolar walls are thin and atrophic, oven disappearing wholly or in 
part. The distension and coalescenec of adjacent alveoli result in the forma- 
tion of bullse. The calibre of the pulmonary capillaries is diminislied by 
stretching of the alveolar walls, and where atrophy of the inter-alveolar 
septa occurs the capillaries are destroyed. These two processes result m a 
considerable diminution in the total aerating surface, and cause the dyspnoea 
and cyanosis characteristic of the disease. Moreover, tbe normal anasto- 
moses between the terminal bronchial and pulmonary capillaries increase 
considerably, and some of the blood in the latter may therefore fail to reach 
the alveoli and so escape aeration. Atrophic changes m the elastic tissue 
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have been described. In order to maintain the circulation through the 
diminished capillary area, the right ventricle hypertrophies and the resultant 
raised blood pressure sometimes induces atheroma of the pulmonary artery. 
Emphysema being a progressive lesion, and the defective aeration of the 
blood perhaps interfering with the nutrition of the heart muscle, cardiac 
failure eventually ensues, causing tricuspid regurgitation, engorgement of 
the right auricle, and the visceral effects of venous engorgement, such as 
“ nutmeg liver. Cabot states that true emphysema is often not found 
post mortem in cases so diagnosed during life, and prefers to designate the 
clinical entity here described as “ the Barrel Chest.” 

Symptoms. — Dyspnoea of varying degree is the most characteristic 
symptom. In uncomplicated cases of moderate extent it is only present 
on exertion, unless bronchitis coexists. In advanced emphysema, dyspnoea 
is marked and becomes extreme in the bronchitic or ” asthmatic ” attacks 
and in foggy weather. Cyanosis is common, and is to some extent a measure 
of the degree of emphysema. Varying degrees of polycythaemia may be 
observed. The patient may walk about with a more extreme degree of 
cyanosis than in any other condition except congenital heart disease. 
Clubbing of the fingers of moderate degree is common. Cough is usually 
due to the associated bronchitis, and is worse in the winter and in {oggy 
weather. It is frequent, noisy and often hacking and paroxysmal. Expec- 
toration is also the result of the bronchial catarrh, and varies from a few 
grey mucoid pellets to copious muco-pus. 

The chest is enlarged, particularly in the anterio-posterior diameter, 
the upper thoracic spine is rounded and kyphotic, the sternum protrudes 
forward, and the angle of Louis is prominent, the general effect being the 
so-called barrel-shaped chest. The ribs run forward more horizontally 
and the intercostal spaces are wider than normal, the chest being as a whole 
in the inspiratory position. The respiratory movements are much restricted, 
the patient elevating the rigid thorax with little expansion on taking a 
deep breath, so that the inspiratory increase at the level of the nipples may 
be only half to I inch, instead of the normal 2} to 3 for an adult. There 
is often fillin g and even bulging of the supra-clavicular hollow, while the 
neck appears short, the sternomastoids stand out, and the jugular veins 
are full. A zone of dilated venules, the “ emphysematous girdle,” is often 
present along the line of the costal attachment of the diaphragm, but is not 
pathognomonic. The cardiac impulse is not visible as a rule, and may only 
be felt with difficulty, but epigastric pulsation is usually apparent. Vocal 
fremitus is diminished, and the percussion note is hyper-resonant. The 
superficial cardiac dullness is greatly diminished or even absent, and the 
lower limit of pulmonary Resonance may extend to the costal margin, back 
and front, the hepatic dullness being encroached on or obliterated. 

It is said that in bullous emphysema the breath-sounds are harsh over 
the outer part of the upper lobes in front, and weak at the bases. In general 
emphysema the breath-sounds are weak everywhere, inspiration is short, 
and expiration is greatly prolonged. A loud rumbling, from contraction 
of the thoracic muscles, may entirely obscure the breath-sounds. A few 
fine bubbling rales may be heard at the bases or at the sternal margins. If 
bronchitis is present, scattered rhonchi may be audible. Vocal resonance is 
generally slightly diminished. The hearVsounds are weak and distant, 
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and in late stages a tricuspid systolic murmur may develoyj. The “ vital 
capacity ** of the lungs, measured by a spirometer, is often reduced to one- 
half or less. Examination by the X-rays shows increased extent, and undue 
transradiancy of the lung tissue. They show the diaphragm lower in position 
and flattened, and the costophrenic angle widened. The liver is sometimes 
palpable, possibly from downward displacement by the bulky lung, but 
more often from enlargement due to passive hyperfiemia. The spleen may 
also be depressed and enlarged. 

Complications. — Bronchitis is the commonest, and often constitutes a 
vicious circle. Asthmatic attacks, so-called “ bronchial asthma,** are common 
in later stages ; on the other hand, spasmodic asthma may be the cause of 
the emphysema. Pneumothorax and interstitial emphysema may occur 
from rupture of the bullse, although these accidents are surprisingly rare. 
Pulmonary tuberculosis is an occasional complication of emphysema, which, 
contrary to popular opinion, is not antagonistic to it, although it may mask 
and obscure the early stages. Right-sided cardiac failure, with its train of 
consecutive changes, is a late and often terminal complication. 

Course. — Emphysema is progressive, unless the cause is removed or the 
effects of the disease are mitigated by residence in a warm, dry climate, 
especially in the winter. Conversely, residence in unsuitable districts, per- 
sistence in detrimental employment, and repeated attacks of bronchitis 
accelerate its course. 

Diagnosis. — This is never difficult in advanced cases. The slighter 
degrees may be more diiflcult, and the diagnosis is then largely a matter of 
inference from the association of chronic cough and dyspnoea, with physical 
signs of hyper-resonance and prolonged expiration. 

Confusion may occasionally arise in regard to pneumothorax and pul- 
monary tuberculosis. Careful record of the symptoms and signs and the 
investigation of the sputum generally suffice to distinguish these conditions. 
In doubtful cases the X-rays may assist. 

Prognosis. — This depends upon the degree of emphysema and the cir- 
cumstances of the patient. If progressive, it exerts an increasingly crippling 
effect, and it certainly shortens life under urban conditions, A “ vital 
capacity ** of less than 50 per cent, of the normal is of serious import. The 
advent of severe bronchitis or of cardiac complications may affect the 
prognosis gravely. 

Treatment. — Emphysema may be arrested but cannot be cured. Atten- 
tion must be directed to prevention of the causes of chronic cough and increased 
intra-alveolar tension. In any person with hereditary tendency to emphysema 
or to winter cough, the questions of occupation and place of residence should 
bo carefully considered. When the disease is established, the patient, if in 
a position to afford it, should spend the winter in a warm, more equable 
climate, either abroad or at the south-west coast of England. 

Various attempts have been made to increase the respiratory ventilation 
of the lungs, e,g, by compression of the chest during expiration, by expiring 
into rarefied air, by breathing compressed air or by expiratory breathing 
exercises. The patient enters a special iron chamber fitted with a window, 
and the air pressure is raised during the course of half an hour to 1§ atmo- 
spheres. He remains at this pressure for an hour, and is then decompressed to 
normal during the nest half-hour. These baths may be given every other 
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day and gradually increased in duration and frequency. This treatment is 
often helpful in cases of emphysema associated with bronchial spasm or with 
bronchitis. Cases with marked arterial disease or with much rigidity of the 
chest-wall are unsuitable for this form of treatment. 

The diet should be simple and easily digestible, especially in the later 
stages. K there is spasmodic dyspnoea or asthma, no late meal should he 
permitted. Cod-liver oil or halibut liver oil in the winter seems to help some 
patients. Clothing should be warm, but the excess of under-garments, often 
worn in fear of chill, is harmful. 

Tn other respects treatment is largely symptomatic. In acute broncliitic 
attacks the measures to be adopted are in no way different from those in 
bronchitis uncomplicated by emphysema. In the more chronic bronchitis 
so commonly present in the winter, iodides with alkalis and balsamic ex- 
pectorants seem beneffcial. Terebene (min. 10) in emulsion or in capsule has 
been recommended. Counter-irritation to the chest by liniments, such as the 
lin. terebinthinsB aceticum, is often comforting to the patient, when cough is 
troublesome. When asthma or paroxysmal dyspnoea occurs, antispasmodic 
drugs and measures similar to those used in spasmodic asthma may be 
employed. When cardiac failure supervenes, the appropriate treatment 
must be vigorously applied. If there is marked cyanosis and venous engorge- 
ment, oxygen administration, venesection, leeching, purgative and diuretic 
drugs may be employed, and digitalis and other cardiac tonics administered. 
American authorities have suggested the use of an abdominal belt to 
increase the intra-abdominal pressure and raise the diaphragm. 

2. Small-Lunged Emphysema (Atbophio or Senile Emphysema) 

./Etiology. — This condition occurs in old age and forms part of the general 
atrophy of the tissues. 

Pathology. — The alveolar walls become thinned and disappear, so that 
adjacent alveoli coalesce. The condition is primarily atrophic, and therefore 
differs from true emphysema, although the result is to produce a diminished 
area for aeration. Post mortem the lungs are small and do not bulge or 
obscure the pericardium. They are often deeply pigmented, and are more 
spongy than normal, but although bullae occur they are small. On section 
the lung tissue is bloodless and friable. The bronchi may be slightly dilated 
and show catarrhal changes. 

Symptoms. — These are slight and are masked by the enfeeblement due 
to the general atrophy and debility. There is shortness of breath only on 
exertion, or on exacerbation of the chronic bronchitis which is frequently 
present. The chest is sm|ll, flat and thinly covered, the movements are 
poor and there is elevation of the chest as a whole, with poor expansion. 
Kountz and Alexander maintain that there is very little diminution in vital 
capacity, that the movements of the diaphragm are increased and that the 
intervertebral discs are abnormal. There is little cyanosis, and no clubbing. 
The vocal fremitus is unaltered or slightly diminished. The percussion note 
is hyper-resonant, but there is no encroachment on the cardiac and hepatic 
areas of dullness. Breath-sounds are weak, and there is but little prolonga- 
tion of expiration. Rhonchi and rales may be heard, especially if bronchitis 
is present, or if the heart is failing. 



EMPHYSEMA OF THE LUNGS 1177 

Diagnosis. — The condition ia generally so obvious that no difficulty 
arises. 

Treatment. — This is chiefly a matter of careful regimen and diet, with 
treatment of coexisting bronchitis or cardiac failure. 


3. Compensatory Emphysema (Localised or Secondary Emphysema) 

^Etiology. — Localised emphysema is a sequel to some process inducing 
collapse, contraction or destruction of areas of lung tissue. It may be lobular 
in distribution in bronchitis, broncho-pneumonia, tuberculosis and diphtheria. 
It may aflect one or more lobes, or the whole of one lung, especially in cases 
of fibrosis following tuberculosis, pneumonia, chronic pleural effusion and 
empyema. 

Pathology. — It is generally conceded that the inspiratory theory of 
Laennec and Gairdner satisfactorily explains the genesis of this condition. 
When shrinkage of an area of lung occurs, the chest wall may fall in, if there 
is pleural adhesion, but otherwise inspiration tends to expand the normal 
parts of the lungs. None the less, it must be admitted that the expiratory 
strain of cough may assist in its production. 

Although it may be compensatory and physiological at its inception, it 
is doubtful whether a true hypertrophy takes place after adolescence. In 
any case it soon leads to atrophy of the alveolar walls, as in true emphysema, 
and thus becomes pathological and harmful. Post mortem the condition 
may be found in an upper lobe around contracted scarred lung tissue, or in a 
lower lobe when the upper lobe is contracted or disorganised. In cases where 
one lung is fibroid and contracted, compensatory emphysema may be found 
throughout the sound lung. The resulting adaptations caused by enlarge- 
ment of one part and shrinking of another may produce some striking dis- 
placements, the lower lobe extending upwards nearly to the clavicle, or the 
anterior margin of the sound lung crossing the mid line. The general 
appearances are closely similar to those of ordinary emphysema, except 
that bullfB do not occur, at any rate until the process is advanced and definitely 
pathological. 

Symptoms. — This condition docs not produce symptoms that can be 
differentiated from those of the primary disease. When it affects a lobe or 
the whole of one lung, there is hyper-resonance over the area involved, which 
often contrasts strikingly with the dullness due to the primary lesion. The 
hyper-resonance may extend across the sternum and even for an inch or more 
beyond it. The heart is displaced towards the side where fibrosis is in pro- 
gress. Vocal fremitus and vocal resonance are little altered, but may be 
increased at first and subsequently diminished. In the early stages, when there 
is alveolar dilatation without degenerative mural changes, the breath-sounds 
are exaggerated, harsh or puerile, but when such processes develop, they 
become weak and there are indications of dyspnena and cyanosis on 
exertion. 

Diagnosis. — This is easy, owing to the difference between the diseased 
and “ compensatory areas, and to the indications of contraction and dis- 
placement. 

Treatment. — No special treatment apart from that of the primary condi- 
tion is required. 
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4. Acute Vesicular Emphysema 

Although custom has included this condition with emphysema^ it is in 
reality only a temporary acute distension of the alveoli resulting from any 
condition causing widespread obstruction of the smaller bronchi. It is 
sometimes observed after death in cases of acute bronchitis, whooping-cough 
or asphyxia and in anaphylactic shock, and its existence may be inferred in 
severe asthma. Post mortem the lungs are bulky and the alveoli distended. 

The symptoms are dependent upon the primary condition, although 
dyspneea is invariably present. The chest is found to be fully expanded, the 
vocal fremitus is diminished, the percussion note is hyper-resonant, and the 
breath-sounds vary with the condition inducing it. 

5. Acute Interstitial Emphysema 

In acute interstitial emphysema air is present in the stroma of the lungs, 
and in the subpleural connective tissues. It may follow external trauma, 
such as fractured ribs, or wounds penetrating tlie lungs. The alveoli may 
rupture with violent expiratory efforts, as occur in whooping-cough or 
influenzal broncho-pneumonia. It may occur in diphtheria. The air some- 
times tracks along the pulmonary roots to the mediastinum, and appealing 
in the neck or on the chest-wall gives rise to surgical emphysema. 

Post mortem, subpleural bullae may be seen rontaining air, and on section 
of the lung minute air bubbles may be found in the inter-alveolar connective 
tissue. A diagnosis Ciannot be made unless the physical signs of surgical 
emphysema are present. The air is usually completely absorbed, and a 
perfect recovery takes place. No special treatment is required beyond keep- 
ing the patient at rest, and giving sedative drugs to allay cough. 


ABSCESS OF THE LUNG 

Definition. — Abscess of the lung includes any circumscribed collection 
of pus formed in the lung tissue, but softened tuberculous areas and bronchi - 
ectatic accumulations are usually excluded. 

etiology. — Predisposing causes. — These include any diseases producing 
general cachexia or malnutrition, notably diabetes and chronic alcoholism, 
also any conditions leading to diminished resistance locally in the lung, such 
as injury, disease or exposure. 

Exciting causes. — These are pyogenic organisms, which reach the lung by 
inhalation, by extension from adjacent suppurative processes, or by the 
blood stream, either directly or in septic emboli. The common organisms 
found are streptococci, staphylococci, the pneumococcus, Friedlander's 
pneumo-bacillus. Bacillus welchii and the Bacillus coli — sometimes acting in 
conjunction with putrefactive bacteria. Spirochsetes, Bacillus fusiformis, 
treponemata and anaerobic organisms are often present, especially after 
rupture has occurred. Pulmonary abscess may form under the following 
conditions : 

(1) After inhalation of foreign material into a bronchus. This may be a 
foreign body, or may occur in association with septic conditions in the nose, 
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nasopharynx and larynx, or during and after operations in these regions. 
These are referred to as inhalation abscesses, though some post-operative 
cases are regarded as due to emboUsm and not to inhalation. (2) As a 
result of lobar or lobular pneumonia, especially after the deglutition and 
aspiration varieties of the latter. Such abscesses are sometimes called meta- 
pneumonic. (3) Embolic causes — in pysemia, or following on septic pul- 
monary emboli due to right-sided septic endocarditis, or derived from distant 
septic processes, such as otitis media, and infective thrombo-phlebitis. 
Amoebic abscess occurs occasionally after dysentery, and pulmonary abscess 
may be found as a rare complication of enteric fever. (4) From infection 
of the lung tissue due to spread from adjacent disease. This may occur 
in bronchiectasis, in ulcerating new growths of the lung, bronchi, oesophagus 
or mediastinal glands, in caries of the vertebrae or ribs, and in suppurating 
mediastinal glands. Rupture of an empyema, of a subphrenic abscess, of 
a liver abscess, or of infected hydatid cysts of the lung or liver may also 
lead to pulmonary suppuration. Ten per cent, of cases of abscess are due 
to new growths. (5) As a sequel of perforating chest wounds, or of fractured 
ribs piercing the lung. 

Pathology. — Abscess of the lung is generally single and ho&ic when con- 
sequent on pneumonia, whereas embolic abscesses are often small and multiple 
and may be found in any part of the lung. Abscesses due to extension from 
adjacent disease are generally solitary, and are often large and irregular. 
The walls of acute abscesses are generally formed of congested and oedematous 
lung tissue, or of a zone of unresolved pneumonia. Since acute abscesses 
commonly rupture quickly into a bronchus, a fibrous capsule is unusual, but 
in chronic abscess there is often considerable fibroid change in the neighbour- 
ing lung tissue. The pleura may become involved over superficial abscesses, 
leading to empyema, or to pyo-pneumothorax if rupture follows. 

Symptoms. — Abscess may develop insidiously, with comparatively slight 
symptoms. More commonly they are an intensification of those due to the 
primary or antecedent condition. The patient often appears seriously ill, 
the fever becomes of septic type, remittent or intermittent in character, and 
of a high range. Rigors and sweating are common. The pulmonary symptoms 
at first may be only slight cough with scanty muco-purulent expectoration. 
Dyspnoea may be present and pain of acute character develops if the pleura 
is involved. Haemoptysis occurs in 70 per cent, of cases of abscess. A con- 
siderable leuoocytosis, up to 20,000 or 30,000 may be found, and occasionally 
the breath may bo offensive, even before rupture into a bronchus occurs, 
followed by the sudden expectoration of a large quantity of pus. The pus is 
sometimes unpleasant or offensive-smelling, but has not the extreme fetor 
of gangrene. Microscopical investigation will demonstrate the presence of 
pulmonary debris, especially elastic tissue, together with pus cells and micro- 
organisms. After the expectoration of the pu.s, the temperature usually falls 
and the general condition of the patient is much improved, though cough and 
expectoration persist. In chronic cases after rupture the temperature may 
become irregular and periodic, a few days of normal temperature being followed 
by a period of fever and later by increased expectoration. The physical 
signs in a deep-seated or small abscess are often inconspicuous, and comprise 
slight dullness over a small area, weak breath-sounds and possibly a few r&les 
in the surrounding infiltrated or oedematous lung tissue. With a large or a 
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superficial abscess, the signs before rupture may be those of consolidated or 
collapsed lung. After evacuation occurs, the characteristic signs of excava- 
tion usually develop at once. In multiple embolic abscesses the signs are 
usually those of disseminated broncho-pneumonia. 

Complications and Sequelae. — The commonest complication is dry. 
pleurisy. This may progress to empyema, or to pyo-pneumothorax, if 
rupture into the pleura occurs. In some cases mediastinitis or pericarditis 
may develop. Gangrene is described, but is a rare sequel. Metastatic 
abscesses may be produced in other parts of the body, especially in the brain, 
and meningitis is a rare and serious complication. The most important 
sequelae are fibrosis of the lung, with bronchiectasis, pleural adhesion, and 
rarely indurative mediastinitis. 

Diagnosis. — This is difficult before rupture, but abscess may be suspected 
from the gravity of the symptoms in relation to the history and signs, especially 
if leucoc 3 dosis and fetor of the breath are present. X-ray examination may 
be helpful, by demonstrating a localised shadow before rupture, and excava- 
tion afterwards, and also by establishing the situation of the abscess. A fluid 
level can often be seen in films taken in the erect position. The sudden 
expectoration of pus, followed by retrogression of symptoms and signs of 
excavation is very suggestive of abscess. After rupture has occurred the 
differential diagnosis has to be considered from : , 

1. Interlobar empyema. — This may be very difficult or even impossible. 
In this condition the signs arc generally most marked in the region of an 
interlobar septum, there may be some cardiac displacement, and the sputum, 
though purulent, does not contain elastic tissue. 

2. Bronchiectasis. — The history, the characteristic cough and sputum, 
and the variation of the physical signs with the stale of the cavity usually 
suffice to distinguish this condition. An X-ray examination after lipiodol or 
neo-hydiiol will distinguish in doubtful cases, since they do not as a rule 
enter the abscess cavity and the appearances in bronchiectasis are char- 
acteristic. 

3. Gangrene of the lung. — The distinction is not always easy in acute 
abscess, since the two processes are closely related. The extreme gravity of 
the patient’s general condition and the horrible fetor of the breath and sputum 
are the most characteristic features of gangrene. 

4. Tuberculous excavation. — The history, the distribution of the signs, and 
the characters of the sputum, including the pre.sence of tubercle bacilli, are the 
distinguishing indications. 

6. Purulent bronchitis. — The history, the widespread physical signs, and 
the absence of elastic tissue from the sputum usually serve to establish the 
diagnosis, and lipiodol or neo-hydriol investigations may be helpful. 

In multiple or pysemic ^bscesses, it is often impossible to recognise the 
condition, though it may be suspected from the severity of the symptoms 
and signs. In any doubtful case an X-ray examination or tomography 
should be carried out, if the condition of the patient permits. The possibility 
of malignant growth as a cause of abscess should be borne in mind and, when 
nccesssary, bronchoscopy as well as lipiodol investigation carried out. Ex- 
ploratory puncture as a means of diagnosis is dangerous and should be 
avoided. 

Prognosis. — The prognosis, though grave in many cases, is better than 
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might be anticipated. Many of those in which rupture into a bronchus occurs 
recover. Death is inevitable in the pysemic cases. 

Treatment. — (1) Medical, — In acute abscesses medical measures should 
be employed, since in a considerable proportion of cases, recovery may occur 
after rupture, especially when the abscess is in the upper lobe. Before 
rupture the treatment should be similar to that for acute pneumonia. After 
rupture, evacuation should be promoted by “ tipping,” or postural drainage. 
The Nelson bed is of great value in this connection when the relation of the 
abscess to the nearest patent bronchus has been determined by X-ray examina- 
tion. Expectorant drugs and antiseptics, such as creosote, should be em- 
ployed. Antiseptic inhalations may also be used on a Burney-Yeo mask, as 
for bronchiectasis, or creosote vapour baths may be given. In like manner 
intratracheal injections of menthol, guaiacol and olive oil have been employed 
with benefit. In cases with spirochostes, treponemata and anaerobic organisms 
in the sputum, intravenous injections of salvarsan or nco-arsphenamine may 
be administered with benefit. 

(2) Surgical. — If spontaneous rupture does not occur after the abscess 
has become localised and encapsulated, operation is indicated in order to 
prevent the walls becoming thick. Repeated bronchoscopic aspiration is 
sometimes employed after rupture, and at times gives satisfactory results. 
If, after rupture, there is not satisfactory progress towards cure within 6 weeks, 
chnically and radiologically, surgical treatment should be considered. Thor- 
acotomy and open drainage is the operation generally employed. This is 
now usually carried out in two stages : (a) a preliminary exposure of the 
pleura by rib resection and packing with gauze, to ensure adhesion of the 
pleura ; (6) some days later the abscess is opened along the course of an 
exploring needle. Artificial pneumothorax has been recommended, especially 
in deep or centrally placed abscesses. There is a risk of rupture into the 
pleura, more particularly when re-expansion of the lung is permitted. For 
this reason, this form of treatment is rarely advisable. Phrenic evulsion 
may aid in the evacuation of a chronic abscess, cither alone or after thoraco- 
tomy. Pneumolysis, lobectomy, and thoracoplasty are also used in the treat- 
ment of chronic abscess. Lobectomy seems Likely to be the most satisfactory 
in chronic cases in which it is practicable. 


GANGRENE OF THE LUNG 

In this condition localised or diffuse areas of lung tissue undergo putre- 
factive necrosis. 

iEtiology. — Predisposing causes. — These include old age, over-indulgence 
in alcohol, general debility, diabetes and insanity. In certain rare cases, 
especially after broncho-pneumonia complicating measles, gangrene of the 
lung is met with in children. 

Exciting causes and associated conditions. — These are, in the main, identical 
with those of pulmonary abscess (see p. 1 183). In addition, the pressure of 
aneurysm or of new- growth on branches of the pulmonary artery may lead to 
gangrene. The causal organisms are also very similar to those found in 
abscess of the lungs, and include staphylococci, streptococci, sarcinee, the 
Micrococcus tetragenus, the Bacillus coli communis, the B. pyccyaneus, the 
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B. fusiformis with its associated spirochfote, and various anaerobes. In 
some instances acid-fast bacilli, classed as streptothriceee, occur. Some of 
these organisms 3deld putrefactive products, with the liberation of phenol, 
indole and skatolc compounds in the lung. 

Pathology. — It is not quite clear what are the factors determining 
whether abscess or gangrene occurs in an infected area of lung. Doubtless 
the general resistance of the body, the degree of local vascular disturbance, 
and the virulence of the infecting organisms all play their part. Laennec 
first described the two varieties of gangrene, the circumscribed and the 
spreading or diffuse. Around the former there arc indications of a line of 
demarcation, formed by congested lung tissue, which may present the appear- 
ance of red hepatisation. The surrounding lung tissue is invariably some- 
what oedematous. The gangrenous area is soft and pulpy, and its colour 
varies from reddish-brown to greenish- black. As the necrosis advances, 
putrefactive liquefaction occurs, with the formation of a horribly reeking 
fluid, containing shreds and masses of necrotic lung tissue. When this is 
discharged, excavation results, and isolated vessels may bo seen running 
across the resulting cavity, the walls of which are rough and covered with 
fetid pus. The diffuse variety of gangrene is less common ; there is no 
attempt at a zone of demarcation, and the whole of a lobe or of one lung 
may be affected. In both forms, the overlying pleura is intensely inflamed, 
and empyema or pyo-pneumothorax may be produced. 

Symptoms. — These arc similar to those occurring in abscess of the lung, 
but are more acute. The patient is desperately ill, rigors are more common 
and sweating is more profuse. The breath has a peculiar fetor, which, on 
account of fhe presence of the skatole group of putrefactive products in the 
gangrenous lung, has an almost fsecal odour. The sputum is intensely 
offensive, and on standing separates into three layers, similar to those of the 
expectoration in cases of bronchiectasis. Elastic tissue is usually present, 
but it may imdcrgo rapid disintegration. Haemoptysis is not infrequent 
and may prove fatal. In rare cases gangrene is not accompanied by fetid 
expectoration, especially when developing in the insane, in young children, 
and in diabetics, or after pulmonary embolism. The physical signs closely 
resemble those present in cases of pulmonary abscess, and are those of con- 
solidation before liquefaction occurs, and of excavation afterwards. The 
signs of the antecedent condition such as bronchiectasis, aneurysm, or 
malignant disease may also bo present. 

Complications and Sequelae. — These are similar to those met with in 
pulmonary abscess, but owing to the rapid course and greater fatality of 
gangrene, they are not so common. Cerebral abscess may occur. 

Course. — The course is usually rapid, unless the diseased area is small 
and circumscribed. In rare cases of localised gangrene of small extent, 
resolution and subsequent fibrosis occur. 

Diagnosis. — The differential diagnosis is as for pulmonary abscess, the 
distinguishing features being the exticmely critical condition of the patient 
and the revolting fetor of the breath and expectoration. X-ray examina- 
tion may give great assistance . if the patient’s condition permits it to be 
made. 

Prognosis. — This is always extremely grave, though a few cases of 

localised gangrene recover spontaneously. The prognosis is improved by 
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early operation in suitable cases. The outlook is said to be worse if the 
condition is apical, and difEuse gangrene is invariably fatal. 

Treatment. — Operation is indicated when the general condition of the 
patient permits, if the gangrenous area can be localised by physical signs 
or X-ray examination. Exploratory puncture should not be carried out. 
The other operative procedures are similar to those for abscess of the lung. 
Operation is contra-indicated in cases of difEuse gangrene. The medical 
treatment is in all respects similar to that for pulmonary abscess. Injections 
of neo-arsphenamine, in doses of 0-3 g., have given good results, especially 
in cases due to fuso-spirochastosis. 


PULMONARY FIBROSIS 

Synonyms. — Fibroid Disease of the Lung; Chronic Interstitial Pneu- 
monia ; Cirrhosis of the Lung. 

Definition. — Pulmonary fibrosis is a late sequel of many acute and 
chronic inflammatory or irritative processes afEecting the bronchi, lungs 
and pleura3. It is therefore rather of pathological than of clinical interest, 
and in no sense constitutes a separate disease, although the end-results 
are remarkably similar in different forms. It is described here partly in 
deference to tradition, and partly to point out the methods of diagnosis 
between the various causes producing such strikingly similar effects. 

iEtiology. — (1) The commonest cause is pulmonary tuberculosis, particu- 
larly the fibroid and fibro-caseous varieties. (2) The group of pneumo- 
konioses contributes a considerable number of cases, and possibly some 
varieties of gas poisoning may induce fibroid changes. (3) Broncho- 
pneumonic processes, particularly the forms associated with measles and 
whooping-cough, may be followed by widespread fibrosis, especially in 
children. (4) Although fibroid induration is commonly described as a sequel 
of lobar pneumonia, this disease is one of the rarer causes. (5) Localised 
fibrosis may occur around any circumscribed pulmonary or bronchial lesion, 
such as that produced by syphilis, leprosy, glanders or streptotrichosis. 
Similarly it occurs about infarcts, pulmonary abscesses and parasitic cysts. 
(6) Chronic venous congestion, if prolonged, leads to fibroid change, which 
i 9 referred to as “ brown induration.” This is usually of moderate degree 
and does not afi'ect the clinical manifestations. (7) Chronic pleural afiec- 
tions, particularly those leading to adhesions or causing pulmonary collapse, 
may induce fibroid changes within the lung, and these forms are described 
as “ pleurogenous cirrhosis.” (8) Any condition causing obstruction of a 
bronchus and leading either to collapse or to bronchiectasis may, if long 
continued, cause fibrosis of the corresponding lung area. Among such 
may be mentioned inhaled foreign body, new-growth, cicatricial contraction 
and thoracic aneurysm. 

Pathology, — The fibroid overgrowth may be : (1) Massive or lobar ; 
(2) localised or insular ; (3) peribronchial ; and (4) reticular. 

Any part of the connective tissue framework of the lungs and bronchi 
may coiitribute to the fibrosis. In the massive form, which generally affects 
the whole or tbe major part of a lobe or even of one lung, the appearances 
in cases due to tuberculosis differ from those due to other causes. In the 
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tuberculous variety the primary distribution is usually apical, and evidence 
of other tuberculous processes may be apparent in the form of large or small 
dried-up cavities, inspissated caseous material or calcareous masses enclosed 
in fibrous strands. In non-tuberculous processes, the early localisation is 
commonly basic, and although the primary cause may be obvious in the 
form of bronchial obstruction or some pleural condition, this is not always 
the case. On the other hand, non-tuberculous processes may involve the 
upper lobe primarily and fibroid tuberculosis may fall with special stress 
upon the lower lobe. In both forms of fibrosis, bronchiectasis may result, 
although this is more common in the non-tuberculous cases. Apart from 
the special tuberculous lesions, the end results are very similar in both forms. 
The afiected area of the lung is shrunken and often devoid of air except for 
that in' the bronchi and in the cavities. It is dark in colour, very firm and 
hard. On section it presents a mottled appearance owing to the strands of 
blue- grey fibrous tissue traversing it, contrasting with the pigmented, con- 
densed, airless lung tissue. The fibroid area may be honeycombed by 
cavities or may present one large excavation, due either to tuberculous 
cavitation or to bronchiectatic dilatation. There is nearly always thickening 
and adhesion of the pleura. The contraction of the abnormal fibrous tissue 
leads to marked displacement of the heart and mediastinum. 

The localised form is commonly due to healed tuberculous processes at 
an apex. There may be simple puckering with or without pleural thickening 
and adhesion, or a dense mass enclosing dried-up caseous matter or cal- 
careous spicules. In bronchitic or broncho-pncumonic processes a patchy 
fibrosis may occur, described as insular fibrosis by Fowler. 

Reticular fibrosis is a rare condition in which the fibrous tissue in the 
interlobular septa seems to become increased as well as that around the 
bronchi. It is at present only of pathological interest. 

Symptoms. — The symptoms of pulmonary fibrosis arc, in the main, 
expectoration and dyspnoea together with those of the primary affection. 
In the non-tuberculous cases, bronchiectasis is so frequently associated 
that the symptoms and signs found are practically those of this condition. 
Even in tuberculous cases, some degree of bronchial dilatation is the rule, 
although the sputum is rarely offensive. The cough is generally periodic 
and associated with change of posture. The expectoration is abundant, 
and if bronchiectasis is present, it has the usual characteristic features. 
The dyspnoea is proportional to the extent of lung involved. It may 
be extreme in the later stages, when the heart becomes embarrassed 
and begins to fail. Fever is usually absent, except when complications 
occur. 

The patients are generally spare, although nutrition may sometimes 
be well maintained until Is^^e- They may show signs of deficient aeration 
in duskiness, cyanosis and congested cheeks. Polycythaemia of some degree 
is the rule. Clubbing of the fingers is almost constant. Evidence of con- 
traction is generally forthcoming in the flattening and retraction of the 
affected side, with the dropped shoulder and compensatory spinal curvature. 
Movement is greatly restricted, contrasting with the increased expansion 
of the other side. The cardiac impulse is sometimes much displaced, 
especially in left-sided cases, when it may be in the left posterior axillary 
line or even under the angle of the scapula. In right-sided cases, it is drawn 
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to the right of the sternum, even sometimes under or outside the right 
nipple. Vocal fremitus is usually diminished and percussion gives dullness 
of varying degree over the fibroid area, while the unaffected parts may be 
hyper-resonant from “ comjiensatory ” emphysema. The diaphragm may 
be drawn up, and the liver or stomach correspondingly displaced. The 
breath-sounds are often weak or inaudible unless there is bronchiectasis 
or cavitation, when the characteristic signs of these conditions can be 
recognised. The vocal resonance is diminished if there is much pleural 
thickening, increased if cavities are present. Adventitious sounds may 
be entirely absent, and when present vary from rhonchi and bubbling rales 
to coarse metallic rales, according to the presence or absence of excavation. 
X-ray examination gives useful confirmation, showing displacement, excava- 
tion and pleural thickening. 

Course. — The course is invariably chronic, and may extend to years, 
even ten or twenty. 

Diagnosis. — The diagnosis is usually easy. The evidence of contraction 
and of mediastinal displacement towards the affected side, especially if 
signs of cavitation are also present, is highly suggestive. In the absence 
of the cavitation some difficulty may arise in regard to chronic pleural effusion 
or empyema. In the earlier stages the contra-lateral displacement of the 
cardiac impulse should prevent any mistake, but where partial absorption 
has occurred, this may be very slight or absent, fn such cases an exploratory 
puncture or an X-ray examination may be helpful. 

When the diagnosis of pulmonary fibrosis has been made, the differ- 
entiation of the cause is an essential to prognosis and treatment. If the 
condition is apical, there is a presumption in favour of tuberculosis ; if basic, 
some other cause is more probable. Kepeated examinations of the sputum 
should be made for tubercle bacilli, and if these prove negative, X-ray 
examination may reveal some cause such as new-growth, aneurysm or even 
foreign body. In some cases a careful consideration of the history may 
afford a clue to the diagnosis. 

Prognosis and Treatment. — These depend upon the primary condition, 
but in most cases the latter is mainly symptomatic. 


PNEUMOKONIOSIS 

Synonyms. — Pneumonokoniosis ; Dust Disease of the Lung. 

Definition. — Pneumokoniosis comprises all the pathological changes 
induced in the bronchi, lung and pleura3 by the inhalation of dust 
particles. 

i£tiology . — Predisposing causes . — Pneumokoniosis is one of the occupa- 
tional diseases. It is practically limited to men, and usually develops 
between the ages of 25 and 40. Defective ventilation, bad hygienic con- 
ditions and alcoholism promote its incidence. 

Exciting causes . — Varipus forms of dust, both inorganic and organic, 
serve to produce pneumokoniosis, and in general the harder and more gritty 
the particles, the more marked are the changes induced. Organic forms of 
dust lead especially to bronchitic changes, the inorganic forms to pulmonary 
hbrosis. 

38 



1186 DISEASES OF THE RESPIRATORY SYSTEM 


The following varieties are recognised : 

1. Anthracosis from coal dust (coal-miners’ phthisis). 

2. Siderosis (silico-siderosia), from the inhalation of fine particles in tin, 
copper, lead and iron miners, and in grinders of steel goods (grinders’ rot). 

3. Silicosis or chalicosis, met with in workers in quartz, gannister and 
slate quarries, also in potters (quarts-miners’ phthisis, and potters’ asthma). 
Gold-miners’ phthisis, the most serious form of pneumokoniosis, and especially 
prevalent in the South African gold mines, is due to the fine dust caused 
by the rock drills. 

4. Byssinosisj a rare variety, is met with in cotton workers, felt-hat 
makers, and the employees in shoddy mills. 

5. Asbestosis . — A condition found occasionally in those working in the 
manufacture of asbestos articles. Asbestos is composed of compound 
silicates of iron and magnesium. 

Pathology. — The lungs of persons living under rural conditions are 
practically free from deposited pigment. A certain amount of carbon 
is invariably present in the lungs of town-dwellers, giving them a dark- 
grey mottled appearance, but producing no pulmonary fibrosis. In 
coal-miners this occurs to such an extent that the lungs are black 
(anthracosis), although even here little fibrosis occurs, except in ^miners 
of hard coal or anthracite. In siderosis and silicosis, fine sharp particles 
of metallic oxides or silica arc deposited in the lung tissue. According to 
Stewart, siderosis is in effect silico-sidcrosis, the damaging agent being silica 
inhaled at the same time. In asbestosis, curious irregular discoid structures 
of golden yellow colour and containing iron, now called “ asbestosis bodies,” 
are found in the lungs and in the sputum. There is also much fibrosis in 
pneumokoniosis, and tuberculosis is liable to be a later development. 

It is generally accepted that these particles are conveyed to the bronchi 
and alveoli by inhalation. In normal breathing, most of the coarse particles 
are detained in the nose, and are discharged with the nasal mucus, whereas 
in mouth-breathers they readily gain access to the trachea and bronchi. 
Even then, the coarser particles may be discharged, in the expectoration 
through the agency of the ciliated epithelium, but, owing to the catarrhal 
processes induced by the irritation of the inhaled dust, this epithelium may 
be desquamated and the absorption of the particles is promoted. As a further 
consequence of this initial bronchitis, the finer particles may reach the alveoli, 
and passing between the epithelial cells, gain access to the tissue spaces, 
or in some cases they may be taken up into special “ dust cells.” In silicosis, 
particles of crystalline silica become deposited in the connective tissue, and 
chronic peribronchial and perialveolar fibrosis develops. The bronchial 
glands also become enlarged by the deposition of similar particles conveyed 
by the lymphatics. Other changes more or less constantly present arc 
emphysema, pleural adhesion and bronchiectasis. 

The relationship to tuberculosis has been much debated. It is now estab- 
lished that pneumokoniosis is non-tuberculous in origin, and that it may 
remain so throughout its course. On the other hand, certain forms un- 
doubtedly favour the development of tuberculosis. In England and Wales 
coal-miners suffer less from tuberculosis than do all other males. On the 
other hand, gold-miners are extremely liable to it. It would appear that 
the determining factor is the presence of particles of silica. Silicates, as 
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in clay, do not induce tuberculosis. Workers in freestone develop this 
disease, limestone workers do not. Slate quarries do not acquire tuber- 
culosis very readily, while metalliferous miners working in quartzite very 
frequently suffer from it. The Miners Phthisis Bureau recognises two types 
of silicosis. (1) Simple silicosis, the damage found being due to dust alone. 
It is non-progressive if exposure ceases. (2) Tuberculo-silicosis, in which 
most of the damage is due to dust, and tuberculosis is secondary. Haldane 
and Mavrogordato demonstrated that particles of coal are absorbed by the 
“ dust cells ” whose movements are thereby stimulated, with the result 
that they appear in the black spit, which is therefore a healthy sign. The 
particles of silica arc also absorbed by these “ dust cells,” but no stimulus 
to their movement is induced and they remain in situ. Kettle and Gye have 
shown that a silica colloid is slowly formed, which leads to breakdown of 
the tissue defences and thus favours the activity of tubercle bacilli. 

Post mortem, the lungs arc generally firm and pigmented, the colour 
varying with the cause, being black in anthracosis, reddish-brown in siderosis, 
and greyish-black in silicosis. The pleura is generally adherent, especially 
at the bases. On section the lungs arc firm, and often gritty. Small hard 
nodules may be felt with the finger. Fibroid changes are especially marked 
in silicosis. The bronchi are inflamed and sometimes dilated. Soem degree 
of emphysema is usually apparent. If tuberculous lesions are also present, 
these vary from fibroid areas to miliary nodules. Destructive processes 
resulting in cavitation may also be seen. Microscopically, the alveolar 
walls are thickened, the connective tissue is everywhere found to be in- 
creased, the “ dust cells ” may be seen in the connective tissue or in the 
alveoli, and particles of pigment or silica are found widely deposited in the 
connective tissue cells. 

Symptoms.— The onset is insidious, bronchial irritation and cough, 
especially in the morning, may be the first indications, but increasing short- 
ness of breath and debility are frequently early symptoms. The expectora- 
tion, at first scanty and mucoid, becomes more abundant and may present 
characteristic features as in the “ black spit ” of anthracosis. Tinging of 
the sputum and later haemoptysis occur, but these suggest the possibility of 
superadded tuberculosis. The patient may appear healthy and be but 
little troubled except by the shortness of breath, but later emaciation and 
an appearance of premature old age are not uncommon. 

The physical signs are not characteristic ; at first they are simply 
those of persistent bronchitis, then emphysematous changes may become 
apparent. Later, signs of fibrosis appear, very similar to those described 
in the preceding section. Even when tuberculosis develops the signs are 
often but little characteristic, and repeated sputum tests may be necessary 
to establish the diagnosis. Examination by X-rays may be helpful ; at 
first there is an increase in the reticulation and later nodulation, somewhat 
like that of miliary tuberculosis. At a still later stage, the nodules become 
larger, and there is increased fibrosis. The changes characteristic of tuber- 
culosis may be super-added. 

Complications and Sequelae. — The most important complication is 
tuberculosis, which forms the terminal stage of many cases of silicosis. This 
may be suspected when fever, night sweats, haemoptysis or emaciation 
develop. Bronchiectasis of considerable degree sometimes results as a 
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consequence of the fibrosis, and leads to the symptoms and signs character- 
istic of that condition. 

Course. — This is progressive, unless the sufferer is removed from the 
exciting causes. Anthracosis runs a very chronic course, siderosis some- 
what loss so, while gold miners only live a few years (6 to 6 — Oliver) after 
the onset of the disease. 

Diagnosis. — The diagnosis can usually be made from the history of 
shortness of breath, cough and expectoration, developing in a worker in a 
dusty occupation. In the early stages, cigarette-smoker’s cough and 
bronchitis may give rise to difficulty. In the later stages, the possibility 
of a primary fibroid tuberculosis has to be considered. 

Prognosis. — This is unfavourable except in anthracosis. Lyle Cummins 
suggests that the finely divided carbon particles absorb the toxins of the 
tubercle bacillus. If recognised early, and if the patient is taken from the 
dusty conditions, recovery may be anticipated. The development of tuber- 
culosis affects the outlook very gravely. 

Treatment. — Prophylactic , — Every means should be adopted to avoid 
the dusty conditions leading to the disease. Mines should be well ventilated, 
and respirators should be worn where practicable in dusty occupations. 
Factories and workshops should be provided with apparatus to draw away 
dust. Sprays or jets should be used with drills to moisten the dust proefuced. 

Curative . — Directly the condition is diagnosed, the patient should be 
advised to change Ins occupation. Nutrition should be kept at a satis- 
factory level. Symptoms and associated conditions, such as bronchitis or 
tuberculosis, should be treated on general principles. 


PULMONARY TUBERCULOSIS 

Synonyms. — Phthisis ; Consumption ; Decline. 

Pulmonary tuberculosis embraces all the abnormal conditions induced 
by infection of the lungs, pleurae and bronchial glands with the tubercle 
bacillus. 

iCtiology. — PiiEDisposiNQ Causes. — Age. — The maximum age incidence 
is between the 15th and 45th years, although the disease may be encountered 
at any age. Senile tuberculosis is more common than is generally recognised. 

Sex . — The disease is more frequent in males, but between the ages of 
5 and 15 the female sex shows a preponderance. 

Heredity . — Pulmonary tuberculosis certainly occurs with undue fre- 
quency in certain families. Since the direct transmission of the tubercle 
bacillus to the infant is extremely rare, two explanations seem possible — 
(1) Children born of tub'ferculous stock may inherit an increased suscepti- 
bility or diminished resistance, the tuberculous diathesis ; or (2) they may 
contract tuberculosis on account of their exposure to massive infection in 
early life. 

Race . — Differences in racial susceptibility probably depend upon the 
degree of inherited resistance acquired by the race from infection of previous 
generations. Native races suffer severely when first exposed. In Europe 
the Irish are particularly susceptible, whereas the Jews are relatively immune. 

GHmate . — Tuberculosis occurs in all climates. The prevalence of strong 
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rainy winds and defective subsoil drainage may tend to increase its 
incidence. 

Occupation . — The highest mortality from tuberculosis occurs in England 
amongst the workers in dusty occupations, thus Cornish tin miners head 
the list. On the other hand, coal miners are notably free from the disease. 
Any conditions leading to overwork or to underfeeding increase the liability 
to tuberculosis. 

Environment. — Overcrowding, defective sanitation, dampness, dirt, lack 
of sunlight and insufficient ventilation are most potent factors in the spread 
of the disease, causing both lowering of the resistance and increased facilities 
for direct infection. 

Trauma. — Trauma, involving the chest-wall, may be followed by active 
pulmonary tuberculosis. This is probably because the injury leads to 
activity of previously arrested disease, rather than to fresh infection at a 
spot of lowered resistance. 

Gassing . — In certain cases the inhalation of poison gases causes rapid 
activity and spread in latent disease, or it may possibly prepare the ground 
for reinfection, but it is not a factor of great setiological importance. 

The influence of other diseases and conditions. — The following diseases 
predispose to the development of pulmonary tuberculosis : measles, 
especially when complicated by broncho-pneumonia, whooping-cough, 
influenza, pneumokoniosis, alcoholism, diabetes, syphilis, congenital heart 
disease and insanity. Tuberculosis may manifest itself for the first time 
during prolonged lactation or after repeated pregnancies ; when previously 
existent it often remains quiescent during pregnancy, but it may spread 
rapidly after childbirth. Contrary to the usual belief, pulmonary tuber- 
culosis not infrequently coexists with mitral stenosis. Cases apparently 
following pneumonia, pleurisy or bronchitis are usually tuberculous from 
the onset. 

Exciting Causes, — The causal organism is the Bacillus tuberculosis^ 
discovered by Koch in 1882. It exists in four main forms, human, bovine, 
avian and reptilian ; only the two former usually occur in man, but avian 
infection has been recorded. The human type is found in over 97 per cent, 
of pulmonary tuberculous lesions, though a higher proportion of the bovine 
type lia-s been found in Scotland. In glandular tuberculosis up to the age 
of 6 years, over 80 per cent, of the bacilli isolated conform to the bovine 
variety. In tuberculosis of bones and joints up to the same age, 29 per cent, 
of the cases are of bovine origin. 

The bacilli may gain access to the body by inhalation, by alimentary 
ingestion, through the tonsils, through the slan, or possibly, in rare instances, 
by hereditary transmission. It is probable that in the majority of cases 
of pulmonary tuberculosis in adults, the organisms are carried direct to the 
lungs in the inspired air, and Ghon showed that in children, who had died 
of tuberculosis of the lungs, a primary focus was present in the lungs in 
92‘4 per cent. As, however, extensive tuberculous lesions are frequently 
found in the bronchial glands in cases of pulmonary tuberculosis, it is believed 
by some that the glands are primarily afiected, and that the bacilli pass 
from them to the lungs, either against the lymphatic flow or in the blood 
stream. Calmette and others have demonstrated that the bacilli may gain 
access to the bronchial glands from the alimentary tract through the 
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thoracic duct, or from the tonsils through the cervical and mediastinal 
glands. Cases have been recorded in which primary cutaneous infections 
have been followed later by active pulmonary tuberculosis. Direct trans- 
mission of the tubercle bacillus is believed to occur only when the mother 
is suffering from advanced tuberculosis, and even then is of great rarity. 

The incubation period tuberculosis of is uncertain, owing to the difficulty 
in determining when infection takes place. It is now believed by many 
authorities that the majority of individuals are originally infected in infancy 
or early childhood, either from the ingestion of tuberculous milk, or by 
the inhalation of bacilli from dried sputum. Pulmonary tuberculosis is thus 
regarded as a late manifestation comparable with the tertiary stage of syphilis. 
On this hypothesis, active pulmonary disease in adult life may result either 
from reinfection or from the activation of a dormant lesion in the body. As 
the organisms found in early life are frequently of the bovine type, whereas 
in pulmonary tuberculosis they arc almost invariably of the human variety, 
it is probable that reinfection is the more common, since mutation of type 
has not so far been proved. 

Provided that the proper precautions are taken, the risk of infection 
from adult to adult is not great, and only exists in “ open ” cases of tuber- 
culosis, i.G. in cases with tubercle bacilli in the sputum. The occurrence 
of conjugal disease, which is less common than might be expected, has been 
explained by mating of those with hereditary diathesis. 

Pathology. — The earliest lesion in the lung is the formation of tubercles, 
whose structure is described in the general article on tuberculosis. They 
usually appear first near the apex. This may be due to the relative immobility 
of this portion of the lung, possibly as the result of calcification of the first 
costal cartilage (Freund), but in some cases the bacilli may spread from the 
cervical to the supraclavicular glands and thence to the adjacent lung. 
In some cases the earliest lesion is found in the subclavicular region well 
below the apex. It may commence in a subacute manner. In such cases, 
an area of localised deposit may be seen on radiological examination — knovm 
as Assmann’s focus (Redecker's fruh injiltrat ”). The initial deposit is usually 
in or around the small bronchioles of the third to fifth degree (Hirschf eld’s 
bronchioles). The inflammatory swelling of the bronchioles obstructs their 
lumen, leading to collapse of the alveoli beyond and the formation of broncho- 
pneumonic areas. At the same time pcri-bronchiolar inflammation develops. 
In children there is, in the majority of cases, a primary lung focus (Ghon’s 
focus), with secondary deposits in the bronchial glands. 

Secondary Changes. — I. Caseation . — The tubercle is avascular, and 
owing to this, and possibly also to the action of tubercle toxins, coagulation 
necrosiB and fatty degeneration frequently ensue. This combined process 
is known as caseation and» results in the formation of a structureless, cheesy 
mass. Further changes may now occur, either softening, with the develop- 
ment of a “ cold abscess ” filled with tuberculous “ pus,” or calcification, 
with the subsequent formation of gritty masses known as pneumoliths.” 

2. Cavitation . — Cavities result from the liquefaction of caseous areas, 
and the expectoration of the resulting debris. They may be no larger than 
a pea, or may occupy the whole of one or more lobes. A recent cavity has 
an irregular outline, with rough, shaggy walls and a vascular line of demarca- 
tion. It is often traversed by tra^culee, formed by bronchi and vessels 
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which may be partly or completely obliterated, while sometimes the trabeculte 
consist of condensed lung tissue which originally separated adjacent cavities. 
In chronic cases, the cavity is surrounded by fibrosed lung tissue forming a 
pseudo-capsule, and its interior becomes lined by a thin, smooth, false mem- 
brane. Small aneurysms may be found, arising either from vessels running 
in the walls or in the trabeculae of the cavity, the former being the more 
common. In some cases, where haemoptysis has occurred, rupture of such 
an aneurysm is the cause. 

3. Fibrosis. — Reactive changes in the lung stroma lead to the formation 
of fibrous tissue. This may occur early or after caseation has taken place. 
Such changes are often classified as productive, whereas infiltration and 
the earlier reactive changes are referred to as exudative. 

In the majority of deaths from all causes, old tuberculous lesions are 
found post mortem near the apex of one lung. These consist of small 
nodules of arrested disease, with thickening and dimpling of the adjacent 
pleura. 

Dissemination in the Lungs. — ^Thc disease may spread from the primary 
peri-bronchial deposit — (a) By direct infiltration ; (6) By the peri-bronchial 
lymphatics and capillaries, leading to a racemose appearance or to peri- 
bronchial fibrosis ; (c) By the subpleural and interstitial lymphatics, with 
localised miliary dissemination ; (d) By inhalation into a bronchus of tuber- 
culous material, which is then carried to other parts of the same or to the 
opposite lung — this not infrequently happens after haimoptysis and in 
cavitation ; (e) By the blood vessels, e.g. generalised miliary tuberculosis 
may result from erosion of a caseous tubercle into a vein. 

The pathology of the clinically distinguishable forms of pulmonary 
tuberculosis will now be described. 

1. Acute Miliaky Tuberculosis. — primary caseous focus may be 
discovered at the apex of one lung, in the bronchial glands, or at some distant 
spot in the body. Local erosion of a vein may be found, accounting for the 
dissemination of the disease. The lungs are usually studded with minute 
grey tubercles, the smaller ones requiring a hand lens for their recognition. 
In very acute cases death occurs before any secondary broncho-pneumonic 
changes take place. Miliary tuberculosis may develop as a terminal event 
in chronic fibro-caseous or fibroid tuberculosis. The tubercles are then found 
in large numbers around the old foci of disease, but to a less extent in the more 
remote portions of the lung. 

2. Chronic Miliary Tuberculosis. — The lungs are studded uniformly 
with firm nodules varying in size from one to several millimetres in diameter. 
They are grey or white, project from the cut surface of the lung, and in some 
cases are calcified. There may be, in addition, a diffuse fine fibrosis. Miliary 
tubercles are at times found scantily distributed in the spleen, kidneys and 
liver. Not infrequently there is evidence of terminal acute miliary tuber- 
culosis involving the brain and meninges. 

3. Acute Caseous Tuberculosis. — ^Large areas of consolidation form 
rapidly, which differ histologically from the common chronic tuberculous 
broncho-pneumonia in that the alveolar exudate is more definitely infiam- 
matory and contains fibrin. In the rare lobar cases, the rapid caseation and 
the presence of tubercle bacilli show that the caseous pneumonia is a 
specific process. Firm yellowish patches, which may be confluent, are seen. 
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usually scattered throughout both lungs. The affected areas are airless 
and sink in water. Softening is generally present in varying forms up to 
actual cavity formation, which may be extensive, involving even a whole lobe. 

4. Fibro-caseous Tuberculosis. — This is the commonest variety of the 
disease ; the appearances of the lung vary with the relative preponderance of 
the caseous and fibrotic changes. The early lesions are miliary or broncho- 
pneumonic, but areas of caseation in varying stages, including cavitation, 
are almost always present. The older lesions show considerable fibrosis, 
the strands of sclerotic tissue being pigmented and glistening. The earliest 
lesion is usually near the apex of the upper lobe at the back, more rarely a 
little lower and towards the front. The apex of the lower lobe is next 
affected, and the disease then spreads in the direction of the interlobar 
septum ; the apex of the upper lobe of the opposite lung is next involved 
(Fowler’s law of spread). Pleural adhesions are usually present over the 
oldest lesions, and in the interlobar fissures. An open cavity, from which 
infected sputum is discharged, is a danger, being a frequent cause of spread. 

5. Fibroid Tuberculosis. — Fibrosis may be localised around a small 
arrested lesion, or may spread throughout a lung in which caseation or 
excavation has occurred. One lobe or the whole lung is then contracted 
and firm. In the interstices of the fibrous tissue, which is usually pigmented, 
inspissated caseous material, calcareous patches, or cavities are seen. The 
shrinkage may lead to bronchiectasis, especially in the lower lobes. The 
overlying pleura is much thickened and adherent, and the mediastinum is 
drawn over towards the affected side. The opposite lung, or the sound 
portions of the fibrosed one, may show compensatory emphysema. 

The bronchial glands . — The tracheo-bronchial glands are affected in all 
forms of pulmonary tuberculosis. They are enlarged, sometimes pigmented, 
and may present miliary, caseous, calcareous or fibroid changes, in some cases 
primary, in others secondary to the lesions in the lungs. 

The 'pleura. — This, too, is almost constantly affected. The commonest 
changes are an early dry pleurisy, and a later thickening with adhesions 
which may completely unite the visceral with the parietal layers. In acute 
disease or active spread, the pleura may be studded with miliary tubercles, 
leading to a large serous effusion. 

The post-morten appearances of the lesions situated in the other organs, 
found as complications of pulmonary tuberculosis, are described in the 
respective sections dealing with them, and include tuberculous meningitis, 
peritonitis, enteritis and genito-urinary tuberculosis. There is usually 
atrophy of the skeletal muscles, sometimes lardaceous and fatty degenera- 
tion of the liver, and hypoplasia with fatty degeneration of the heart. 

Symptoms. — The syijiptoms fall into three groups (Pottenger) — (1) 
pulmonary, such as catarrh, expectoration, haemoptysis and pleurisy ; (2) 
reflex, such as pain, cough and laryngeal irritability ; (3) toxaemic, including 
malaise, tachycardia, pyrexia and loss of weight. 

Onset. — T he mode of onset is very variable, but certain forms can be 
recognised. 

(a) Insidious ), — The early symptoms may be malaise, anaemia, amenor- 
rhoea, cardiac irritability, progressive loss of weight, and alight rise of tem- 
perature, generally towards evening. Cough and expectoration often appear 
only when the signs in the chest are quite apparent. When there is intestinal 
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Btaflis, the cutaneous pigmentation may suggest the diagnosis of Addison’s 
disease. 

(6) Gatarrhal-^A series of febrile “ colds ” may usher in the disease, and 
such a sequence is always suspicious. 

(c) Phthisis ah hmmopto'd. — Hfismoptysis may first draw attention to the 
lungs. It may be slight, and is then due to early congestion around the 
focus of infection. If it is more marked, it indicates breakdown of an old 
arrested lesion, or may afford dramatic evidence of extensive disease which 
had not been recognised previously. 

(d) Lary^igeal. — Hoarseness or aphonia may be the first symptom, but 
laryngeal tuberculosis is usually secondary to pulmonary disease, although 
the latter may have been unsuspected. 

(e) Gastro-intestinal, — Anorexia and flatulence often occur early. When 
they are accompanied by slight loss of weight and pyrexia, the possibility of 
pulmonary tuberculosis shoidd be suspected. 

(/) Pleural. — ^Dry pleurisy is a frequent manifestation of latent pulmonary 
tuberculosis. When a serous effusion develops, its tuberculous character can 
be determined by laboratory investigations. Pneumothorax, developing in 
a previously healthy individual is a rare but often serious clinical mode of 
onset. 

(^) Pneumonic. — “ Galloping ” consumption often begins with pneumonic 
manifestations, especially in the young.' 

(A) Traumatic, — Pulmonary tuberculosis may follow injury or “ gassing,” 
as described under astiology. 

(i) Neurasthenic, — Neurasthenia may occur as a complication of tuber- 
culosis ; but in some cases an initial neurasthenia dominates the picture, and 
the pulmonary lesion is only detected on careful examination. 

(j) Malarial. — Regular attacks of sweating and fever may occur, especi- 
ally in those who are or who have been residing in malarial climates, 
suggesting malaria, but in reality due to tuberculosis. 

(A;) Associated with other diseases. — Tuberculosis may follow immediately 
on an attack of measles, influenza or whooping-cough, especially if complicated 
by broncho-pneumonia. In some cases it develops at a later period after the 
acute disease. 

(1) Senile, — In old people an insidious onset is common. The disease may 
be of bronchitic type, and the signs are often masked by emphysema. There 
may be little or no rise of temperature. 

The chief symptoms of pulmona^ tubcrculoaiB are — 

Cough. — This varies considerably in different types of disease. It may be 
very slight or absent in generalised miliary tuberculosis, or in any form in 
the insane. It is sometimes dry, persistent and ineffective, especially in 
miliary extension in the lungs from an old focus of disease, in bronchial 
gland tuberculosis, or in pleurisy. When there is associated bronchitis or 
caseation, the cough is usually accompanied by expectoration, which, if very 
tenacious, may lead to retching or even to vomiting, particularly in the 
morning. In laryngeal tuberculosis the cough is husky and frequently 
painful. 

Expectoration. — In early disease there is usually no sputum, and in some 
cases, more especially in the fibroid type, widespread lesions may be present 
with practical^ no expectoration. When caseation is in progress, or when 
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there is secondary infection with bronchitis, the sputum may be abundant 
and amount to as much as 20 or more ounces in the 24 hours. It may be 
clear or mucoid, or thick tenacious muco-pus. If mucoid, it often contains 
small particles, the size of a pin’s head or larger, of yellow caseous material. 
Nummular sputum may be met with in active caseous disease, especially with 
excavation. This consists of flat rounded masses of muco-pus, with a some- 
what distant resemblance to coins. In tuberculosis the sputum is usually 
inoifensive, but may have the characteristic sickly odour which is also noticed 
to emanate from the patient himself (odor phtlusicus). If bronchiectasis or 
gangrene occurs as a complication, the expectoration becomes typically 
malodorous. Pulmonary calculi or pneumoliths, composed chiefly of calcium 
carbonate or phosphate, are sometimes expectorated. They vary in size 
from a pin’s head to a pea, are irregular in outline and sometimes branched, 
being derived generally from the walls of a cavity. Although the occurrence 
of these does not necessarily indicate fresh activity in the lungs, yet such a 
possibility should always be suspected, and a careful watch maintained on 
the temperature during the next few days. In some cases larger pneumoliths, 
as big as a cherry, may be coughed up, and those are frequently derived from 
calcified tracheo-bronchial glands. They may give rise to alarming symptoms 
at once, and be the forerunner of fresh activity in the lungs. 

Microscopical exam/mation , — The presence of tubercle bacilli in the 
sputum is the most decisive test of the existence of this disease. The small 
yellowish caseous particles should be selected from the sputum, and appro- 
priately stained. If no tubercle bacilli arc found, samples from the whole 
sputum of the 24 hours, concentrated by the antiformin method, can be ex- 
amined. Droplets collected on a laryngeal mirror by cough induced by it 
may be examined for the presence of tubercle bacilli, especially in children 
or in patients who habitually swallow sputum. 

Sj^utum culture by the Loewenstein method may be of value when tubercle 
bacilli arc not found in smears. The cells present are usually of the mono- 
nuclear type, either mononuclear leucocytes or altered alveolar epithelial 
cells. The presence of elastic tissue indicates that destructive pulmonary 
lesions are in progress. Secondary infecting organisms may be demonstrated 
by cultural methods. 

Dyspnosa . — Slight dyspnoea occurring early in the disease may be due to 
diminished movement of the diaphragm on the affected side. In more 
advanced cases the degree of dyspnoea is proportional to the amount of 
lung tissue involved. In addition, cough and pyrexia play a part in its 
production. Complications such as pleurisy, pleural effusion, pneumothorax 
and cardiac failure increase the shortness of breath. It is rare to find ortho- 
pnoea even in acute and rapidly spreading disease. In arrested cases the 
dyspnoea is proportional fb the extent of fibrosis. 

Cyanosis . — This is not an early symptom of tuberculosis. It is dependent 
upon the amount of lung tissue involved, but is increased by the coexistence 
of emphysema or cardiac failure. The typical “ hectic flush ” of tuber- 
culosis is a vasomotor effect caused by toxaemia. 

Pain . — Not every sufferer from tuberculosis experiences pain, even in the 
acute stages of the disease. The commonest cause of pain is dry pleurisy. 
When the diaphragmatic layer of the pleura is affected, pain may be referred 
to the epigastrium or to the corresponding shoulder. In chronic fibroid 
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phthisis there is frequently a dull, aching pain in the chest, which is more 
noticeable in damp weather. This is caused by the contraction of the 
condensing fibrous tissue. Cutaneous tenderness of the chest-waU is met 
with in some cases of advanced disease, and is probably due to a cachectic 
neuritis. A “ cold abscess ” forming along one of the ribs or costal cartilages 
is a rare cause of localised pain in the chest- wall. Cough may be painful, 
especially when paroxysmal or frequent, the pain being referred to the costal 
attachments of the diaphragm and upper abdominal muscles. The sudden 
occurrence of pneumothorax may cause such severe pain as to induce collapse ; 
but when of more gradual onset no severe discomfort may be experienced. 
Tuberculous laryngitis may be the cause of very great suffering. 

Night sweats . — Although not pathognomonic, night sweats occur more 
frequently in tuberculosis than in other diseases. They are met with in all 
stages of active lesions, and may be of great severity. 

Loss of weight . — This is often an early symptom. It is most marked in 
acute disease and in the late stages of chronic fibro-oaseous tuberculosis. 

Fever . — Pyrexia is one of the most important indications of activity at 
any stage of pulmonary tuberculosis, although it does not follow that the 
disease is arrested when there is no fever. During treatment the tempera- 
ture should be recorded at certain definite hours in the day. (o) On waking. 
The normal mouth temperature at 7 or 8 a.m. is 97° or 98° F. in the mouth, 
and 97°*2 to 99° F. in the rectum. This temperature should be taken in bed, 
before eating or drinking. (6) At 1 p.m., after the hour’s recumbent rest, 
(c) At 6 p.m. (d) At 9 p.m., after retiring to bed. The maximum temperature 
is usually reached between 4 and 6 p.m., but may be delayed to 8 or 9 p.rn. 
In moat Continental sanatoria the rectal temperature is taken, and a centi- 
grade thermometer employed. The temperature is dependent upon the 
extent and the activity of the disease, and upon the amount of exercise taken. 

(а) In acute miliary tuberculosis it may be continuous or remittent, and 
the “typus inversus” is not uncommon, the morning temperature being 
higher than the evening. This is generally regarded as a sign of grave 
prognosis. 

(б) In acute caseous tuberculosis the high temperature at the onset is con- 
tinuous, and the record resembles a pneumonic chart. When ^caseation 
occurs it becomes hectic or intermittent, with a daily swing of 4 or 5 F. 
This is probably due to the action of tubercle toxins, and not to the presence 
of a secondary infection. 

(c) In chronic fibro-caseous tuberculosis there is no characteristic tempera- 

ture record. There may be only a very slight rise occurring at intervals of a 
few days. On the other hand, the patient may be afebrile while resting, but 
febrile when ambulant (Stage 2. Inman’s classification). Further an afebrile 
ambulant patient may over-exert himself, and by excessive auto-inoculation 
develop a sharp rise of temperature which subsides in a few days with 
The temperature chart is thus a guide to prognosis and to treatment, and if 
acute miliary tuberculosis or caseation occurs, a typical temperature varia- 
tion ensues. . n i i 

(d) In fibroid tuberculosis the temperature is usually normal, unless ex- 

cessive auto-inoculation results from exercise, or the disease advances. The 
occurrence of haemoptysis may have a very definite effect upon ' 

ture. In some cases it is not followed by pyrexia, but if the inhaled blood leads 
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to a hsBmoptoic bronoliitis, there may be a slight degree of fever lasting for a 
few days, When a definite and persistent pyrexia follows, it usually indicates 
activity around an old focus of disease, or fresh spread by inhalation of 
blood containing tubercle bacilli to distant parts of the lung. 

A premenstrual rise of temperature may occur ; but as it is also met with 
in healthy women it is not pathognomonic. 

Hajmoptysis . — ^Haemoptysis occurs at some stage of pulmonary tuber- 
culosis in about 50 per cent, of all cases. With early lesions the sputum is 
only streaked. This may result from the congestion of tuberculous bronchitis, 
or from a small area of collapse or broncho-pneumonia. In the pneumonic 
or brpncho-pneumonic forms rusty sputum may be seen. Profuse haemop- 
tysis generally occurs in chronic disease ; but it is occasionally met with in 
acute caseous forms. Recovery may take place after coughing up 2 or 3 
pints, or death may ensue rapidly from suffocation before any considerable 
quantity of blood has been expectorated. After tlie cessation of bleeding 
the sputum may be blood-stained for several days, the colour becoming 
darker. The source of jjrofuse haemoptysis is generally an aneurysm of a 
branch of the pulmonary artery lying in a cavity or in a fibroid lung, although 
occasionally ulceration without previous aneurysm formation may occur. 
In the majority of cases haemoptysis begins while the patient is lying down 
or resting, so that exercise or work are not frequent exciting causes. 

The patient notices a salt taste, feels a warm gush in the mouth, and then 
expectorates the blood. He is usually greatly alarmed, flushed and sweating, 
with rapidly beating heart. The blood at first is as a rule bright and frothy 
but some clots may be present ; later it is mixed with muco-purulent expec- 
toration, in the form of clots or streaks. 

Circulatory system . — The heart may be small, but the right side often 
hypertrophies in chronic fibroid cases. Tachycardia may be due to nervous- 
ness, but when constant it generally indicates active disease or over-exertion 
on the part of the patient. The blood pressure is usually low in the stages 
of activity, and a steady rise during treatment is a favourable sign. If 
tuberculosis is coexistent with other diseases, such as atheroma, which raise 
the blood pressure, higher readings are naturally obtained. 

The blood . — The red cells are usually normal in number, but there may 
be a slight aniemia. On the other hand, when there is much cyanosis, or 
after sanatorium treatment, the red cells may be increased. The colour index 
is usually low. In the early stages the leucocytes may be slightly increased, 
A polymorphonuclear leucocytosis occurs in caseation and in early cavity 
formation, and at times with secondary infection of the lungs. A special 
differential count of the polymorphonuclear leucocytes themselves may be 
made by subdividing them into groups, according to the number of their 
nuclear lobes, as suggested by Arneth, An increase in number of immature 
cells with only one or two nuclear lobes constitutes a deviation to the left from 
the normal, and raises the Arneth index. This leevo-deviation is said to in- 
dicate toxsemia, and if it is not present, the disease will probably be chronic. 
The von Bonsdorff modification in which the number of lobes of the nuclei 
in one hundred polymorphonuclear leucocytes is counted, is sometimes used. 
The normal figure is 274, a figure less than this suggests activity. The 
lymphocyte monocyte ratio is said to be of prognostic value, an absolute and 
relative increase in the monocytes being unfavourable. 
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Alimentary system . — The tongue is usually clean and the appetite good 
even in cases with marked fever. When tuberculosis of the larynx is present, 
there is frequently severe dysphagia. Dyspepsia may be complained of, 
usually of a nervous type. Anorexia, flatulence, distension with nausea are 
the commonest symptoms, pain being rarely noticed. There may be marked 
intolerance of fat in the diet. Atonic dilatation of the stomach may occur 
in some cases towards the end of the disease. Constipation is common ; on 
the one hand, diarrhoea may occur apart from intestinal ulceration or lardaceous 
disease. 

Nervous system . — The classical “ spes phthisica ” is distinctly rare, but 
when present is very striking from its contrast with the realities of the disease. 
It is most commonly seen in acute caseous tuberculosis. More often the 
patient becomes emotional and self-centred, depression is common and hard 
to combat, and melancholia with delusions occasionally develops. Neuras- 
thenia is frequent and, as mentioned above, may lead to errors in early 
diagnosis. Insomnia may be due to cough, pyrexia, night sweats or pain, 
especially in laryngitis. With marked cachexia, a definite peripheral 
neuritis may occur. 

Genito-urinary system . — In the early stages there is often an increased 
sexual desire, and this may recur when arrest is taking place. This is 
probably in part due to the therapeutic regime, the rest, abundant food and 
lack of interesting occupation reacting upon the nervous system of young 
adults. In advanced disease, all sexual desire is lost. Menstruation often 
ceases early, and the patient may seek advice for amenorrhoea. Women 
remain fertile oven in advanced disease. The urine is normal in the early 
stages, later a febrile albuminuria may occur, or in advanced cases an amyloid 
nephrosis with generalised oedema may develop. 

The Physical Signs of Early Disease. — The general appearance 
of the patient may be healthy, or may be that of malnutrition with 
the characteristics of the “ habitus phthisicus,” the hair being lank and 
lustreless, the skin white, thin, dry and shiny, and the thorax of the alar or 
phthinoid type. Certain stigmata are described, which although useful, 
are not pathognomonic. The eyelashes may be long, dark and curling, the 
back hairy and the thoracic cutaneous venules dilated. When present around 
the upper thoracic vertebral spines, they are sometimes known as “ the vari- 
cose zone of alarm.” Deficient movement may be observed below one 
clavicle, at the point of one shoulder, or at the lower costal margin. The 
corresponding shoulder may be slightly drooping, with flattening above or 
below the clavicle, and slight hollowing of the supra-spinous fossa with wasting 
of the trapezius muscle may be observed. Pottenger regarded these shoulder 
signs, when not due to scoliosis or kypho-scoliosis, as reflex, and comparable 
with the fixation of a tuberculous joint and wasting of its adjacent muscles. 
In women it may be noticed that the breast on the affected side is smaller 
and hangs at a lower level. 

Palpation confirms the diminished expansion, and reveals a slight 
increase of vocal fremitus over the affected area of the lung, usually at one 
apex. The normal increase in fremitus of the right apex over the left must 
be borne in mind, in order to prevent mistakes. 

With light percussion slight dullness and a small increase in the sense 
of resistance can be detected. This is usually most apparent in the 
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supra-spinous and upper interscapular regions. The extent of pulmonary 
resonance above the clavicle, known as “ Kronig’s isthmus,*' may be 
diminished by ^ to 1 inch on the affected side. 

Various types of breath-sounds may be heard over the affected portion 
of lung. They are — (a) weak inspiration, with expiration vesicular or 
inaudible ; (b) cog-wheel inspiration, with expiration vesicular, prolonged 
or rarely jerky ; (c) the “ granular ” breathing of Grancher, the breath- 
sounds being somewhat coarse and irregular, suggesting line or distant 
rales, although none can be definitely detected ; (d) harsh inspiration, with 
expiration vesicular or prolonged ; (e) broncho-vesicular breathing ; (/) definite 
bronchial breathing when early consolidation is in progress. 

Often there are no adventitious sounds. Occasionally a few small 
rhonchi or fine crackling or bubbling rMes may be heard with the first 
few deep breaths, or only with the inspiration immediately following 
coughing. If rales are constantly heard, it indicates that the lesion is 
already of some extent. Care must be taken to differentiate them from 
atelectatic rales, emphysematous rS-les audible along the sternal margin, 
and pleural friction or fascial creaks. There is usually a slight increase 
in the conduction of both the spoken and whispered voice, and the more 
definitely this extends away from the trachea in front, and from the vcrtel^ral 
spines behind, the more reliable is the sign as an indication of disease. 

Mensuration is seldom practised in routine examination, but graphic 
records of the chest contour, which are of interest in following the progress 
of a case can be obtained by cyrtometry. 

Physical Signs of A cutis Miliary Tuberculosis. — If the condition 
develops acutely from breaking down of an infected bronchial gland or small 
lung focus, the physical signs are generally those of an acute generalised 
broncho-pneumonia, unless there is meningeal involvement as well, in which 
case the pulmonary symptoms and signs are masked or obscured by those of 
the cerebral involvement. When miliary tuberculosis occurs as a terminal 
event in a chronic case, marked dyspnoea, cyanosis and tachycardia are early 
symptoms. There may be crepitations or fine crepitant rales widely distri- 
buted over both lungs, and sometimes areas of tubular breath-sounds especi- 
ally in the lower lobes. The original signs are often masked or less apparent. 
This is especially the case if meningeal involvement occurs also. 

The Physical Signs of Consolidation. — Limitation of movement 
and fiattening over the affected part of the lung, usually the apex, is now 
more noticeable. 

The diminution of movement is confirmed on palpation, and vocal fremitus 
is found to be definitely increased. 

The pulmonary resonance is diminished to definite dullness and the sense 
of resistance is correspondingly increased. 

The breath-sounds are bronchial, or in acute caseous disease may even 
approximate to tubular. 

Adventitious sounds may be absent, but usually fine or medium crackling 
rales are heard with inspiration, especially after coughing. When active 
softening is in progress the rS-les frequently become coarse and sticky. 
The voice conduction is much increased, bronchophony and whispering 
pectoriloquy being audible. 

Mensuration may confirm the presence of flattening. 
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The Physical Signs of Excavation. — Flattening of the chest-wall 
and diminished movement over the cavity are now more marked ; if the 
cavity is apical there is in addition notable dropping of the shoulder, and 
wasting of the shoulder-girdle muscles. 

The diminution of movement is confirmed by palpation. Vocal fremitus 
is generally increased owing to the surrounding consolidation, but if the 
cavity is full or there is much pleural thickening, it is diminished. 

The percussion note is dull when the cavity is small or filled with 
secretion. A peculiar boxy or “ cracked-pot ” note, the “ bruit de pot 
fele,” is obtained over large superficial cavities, cspecialh; when communi- 
cating with an open bronchus. This is best heard on percussing with the 
mouth open, and Wintrich showed that the note may be altered in pitch over 
such cavities when percussing with the mouth open or closed, apart from the 
actual presence of the cracked-pot sound. Gerhardt's sign (alteration of note 
with the position of the body) is supposed to indicate a cavity of oval shape. 
It is rare, and of little value. 

The breath-sounds are bronchial, broncho-cavernous, cavernous or 
amphoric, according to the size of the cavity, and to the amount of its 
contents. When it is full the breath-sounds may be distant, weak or even 
absent, and this is especially noticeable in basal bronchiectasis. 

With a dry cavity there may be no adventitious sounds. Usually rales 
are audible ; they may be medium or large, and bubbling or crackling 
in character. Over a large cavity a metallic tinkle and amphoric echo 
may be heard. With a very large cavity, extending through the whole of 
one lung, a typical bruit d'airain is at times obtainable. Voice conduction 
is increased, bronchophony and whispering pectoriloquy are present, and in 
some instances post-tussive suction is heard. Some cavities are only revealed 
by X-ray examination or by tomography. 

Mensuration affords a graphic representation of the flattening of the 
chest- wall. 

The Physical Signs of Fibrosis. — The chest is asymmetrical, the 
affected side being fiattened and moving little, while compensatory scoliosis 
or kypho-scoliosis is often present. The cardiac impulse is seen to be 
displaced towards the affected lung and may be higher or lower than 
normal. It may be drawn over to the right axilla, or on the left side as 
far back as to the posterior axillary line, or even to the angle of the scapula. 
The intercostal spaces may be retracted, and dilated venules are sometimes 
seen over the front of the chest as the result of obstruction, caused by 
displacement of the mediastinum and traction on the deeper veins. 

Diminution of movement is confirmed by palpation, and the cardiac 
impulse can be more accurately localised. Vocal fremitus may be increased 
or diminished ; the former occurs when the lung is consolidated and the 
large bronchi patent, the latter when there is much pleural thickening. 

The percussion note over fibroid lung is dull and the sense of resistance 
increased, unless cavities are present. The opposite lung may be hyper- 
resonant, and its resonance extend across the mid-sternal line. The cardiac 
dullness is often continuous with that of the fibroid lung, and its area can 
only be determined by the cardiac pulsation. 

The breath-sounds are weak and distant, unless modified by the presence 
of a cavity. 
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^ten there are no adventitious sounds, although fine or medium rales ot 
a sticky or metallic nature may be heard. The voice conduction is usuallf 
diminished, and there is no pectoriloquy unless excavation has occurred, 
when bronchophony and pectoriloquy are audible. 

It must be borne in mind that in actual disease the lesions are not so 
clear-cut and well-defined. In a case of some duration different stages of 
disease can be found in the same individual, thus infiltration, consolidation 
with softening, excavation and fibrosis may be present in different lobes of 
the lungs, and thus it may be possible to determine the site of origin and path 
of spread of the disease. 

Certain other signs are occasionally seen in pulmonary t\iberculosis. 

Myoidema is an undue irritability of the muscles to direct mechanical 
stiniulation, revealing itself by a flickering fibrillary contraction on tapping 
with the finger, and may occur in tuberculosis at all stages. It is best seen over 
the pectoralis major on the affected side. It may be present quite early, but 
is not pathognomonic, as it may occur in any cachectic state. 

Clubbing of the fingers is commonly seen in chronic cases, the nails 
are curved and present a parrot-beak appearance, the thumb, index and 
middle fingers being most affected. Drum-stick clubbing is ordy seen in 
fibroid lesions with bronchiectasis. 

Chronic Miliary Tuberculosis. — Clinical features . — Chronic itiiliary 
tuberculosis affects males and females equally. The age incidence is between 
6 and 40 years, but usually the patient is between 11 and 30. The early 
symptoms include cough, shortness of breath, pain in the chest, expectoration 
and at times haemoptysis. Constitutional disturbance is usually slight with 
low-grade fever. In some cases the spleen is palpable and in others tuber- 
culous lesions are present in glands, bones or joints. Tubercle bacilli may be 
found in the sputum, gastric contents or pleural fluid. X-ray examination 
reveals small symmetrical, rather ill-defined opacities throughout the lung- 
fields. In some cases they may be limited to one portion of the lung. The 
course of the disease is more prolonged than that of miUary tuberculosis, 
being never less than three months and usually considerably longer. Death 
may occur in about six months, or eventually the disease may be arrested. 

The differentiation of chronic miliary tuberculosis from the acute variety 
depends rather upon the clinical than the radiological findings. The fact 
that the pulmonary lesions are tuberculous is established in many cases by 
the finding of tubercle bacilli in the sputum or stomach contents. When 
tubercle bacilli cannot be detected, other conditions giving rise to scattered 
opacities throughout the lung-fields must be considered. Thus in secondary 
carcinomatosis, sarcomatosis or chorio-epitheliomatosis, the opacities are 
usually larger. Multiple opacities are also found in pneumokoniosis, con- 
gestive heart failure, sarqpidosis and more rarely with periarteritis nodosa, 
xanthomatosis, bilharziasis, leukaemia and disseminated broncho-pneumonia. 

Hilum Tuberculosis. — The existence of a special type of pulmonary 
tuberculosis commencing at the root of the lungs and extending thence in a 
fan-shaped manner along the bronchi has been postulated by some authorities, 
chiefly on X-ray evidence. While lesions in the middle zone' of the lung 
are sometimes revealed by X-ray examination, it is more than doubtful 
whether this condition merits recognition as a separate variety of the 
disease. 
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Epituberculosis. — This term was applied by Eliasberg and Nouland 
in 1920 to a condition of consolidation in tuberculous infants, often affecting 
a whole lobe. In spite of definite physical signs and characteristic radiological 
appearances, there are few symptoms, and recovery is the rule, with fairly 
rapid clearing of the X-ray shadows, from the periphery inwards. It is 
probably due to atelectasis of a lobe in whole or part, due to bronchial obstruc- 
tion from enlarged hilar glands. 

Hilar Flare is the name given by Burton Wood to a similar condition 
affecting the right middle lobe, or the upper part of either lower lobe in 
childhood. The X-ray Lshadow is generally triangular in shape, the base being 
at the hilum or mediastinum. This, like epituberculosis, is probably due in 
many cases to localised bronchial obstruction, but in both conditions it is 
possible that there may be an allergic factor. 

It is important to note that in both epituberculosis and hilar flare, the 
chief evidence is radiological, and that the prognosis is good. 

Pulmonary Osteo-arthropathy. — In cases with bronchiectasis the 
joints may be affected, swelling occurring especially in the wrist, ankles 
and knees, and rarely in the hips and shoulders. A serous effusion into the 
joints may be present. Pain is usually slight, but there is much deformity 
and functional impairment. X-ray examination reveals productive periosteal 
changes, which may also affect the long bones and the spine (see p. 1376). 

Rauiography op the Chest. — If possible, the chest should be examined 
in every case with the fluorescent screen, and a photograph taken on a 
film. Certain important points can only be determined by a screen ex- 
amination. The chief of these are the respirator}^ movements of the dia- 
phragm, lighting up of the apex of the lung with inspiration, and the cardiac 
pulsation. Unilateral restriction of diaphragmatic movement not infre- 
quently occurs in early apical tuberculosis, but as it may be observed under 
other conditions, notably with pleural adhesions, it is not diagnostic. The 
film will show the extent of the disease and in some cases it may suggest the 
existence of activity ; thus areas of consolidation, caseation or excavation 
can be demonstrated, and thickening of the pleura, pleural effusion and 
pneumothorax give their characteristic appearances. In films taken in the 
erect position a fluid level is often apparent in cavities. A curious rounded 
shadow may be apparent in early disease called Assmann’s focus, in which 
rapid changes, such as softening, may occur. The tomograph sometimes shows 
unsuspected cavities. 

The significance of “ root shadows ” is still debatable. Although the 
presence of calcareous deposit in the glands at the roots of the lungs is usually 
obvious, the interpretation of the radiating shadows is a matter still under 
discussion. They may be due to peribronchial thickening, caused by the 
formation of fibrous tissue, or may merely represent the shadows cast by 
the branches of the pulmonary artery. 

A film is often of crucial value in determining the presence or absence of 
early disease, but slight diminution of translucency of one apex may be due to 
an old arrested lesion, or, on the other hand, there may be definite physical signs 
of active disease, without abnormalities being found on X-ray examination. 
The heart shadow is often narrow and vertical in tuberculosis. Displace- 
ment of the heart due to pulmonary fibrosis or to affections of the pleura is 
clearly indicated. A good film may also give valuable information as to the 
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extent of lung involved and as to the presence of complications, such as 
effusion, pneumothorax or bronchiectasis. As the X-rays only cast shadows 
lacking in all pictorial details, tuberculous shadows cannot always be dis- 
tinguished from those due to other pulmonary lesions. It is thus clear that 
the X-ray findings should always be interpreted in connection with the history, 
symptoms and physical signs of the case. The X-rays, although often of great 
help, do not afford a simple road to diagnosis or supply infallible evidence in 
determining the nature of an obscure case. On the other hand, they are 
absolutely essential in the determination of the suitability of a case for 
artificial pneumothorax or other collapse treatment and in controlling its 
application. 

Cpmplications and Sequelae. — Compensatory emphysema is common 
in chronic fibroid disease, but bronchiectasis occurs less frequently. Gan- 
grene of the lung is not often observed. Colds and catarrhal affections of the 
respiratory passages are frequent in sufferers from tuberculosis, and lobar 
pneumonia may develop as a complication. Bronchitis often occurs, due 
either to spread of the tuberculous process or to a secondary infection. In 
some instances asthma appears for the first time after tuberculosis has 
become manifest. A tuberculous abscess occasionally forms about a rib or 
costal cartilage. 

Small areas of dry pleurisy are present at some stage in nearly fevery 
case ; a serous pleural effusion is common, and an empyema may develop as 
the result of a mixed infection, or from the tubercle bacillus alone. Pneumo- 
thorax may occur as an early complication, or late in the disease, generally 
from rupture of a caseous focus just under the pleura ; this frequently pro- 
gresses to the formation of a pyo -pneumothorax. The implantation of tubercle 
bacilli from the expired air or sputum may lead to secondary foci in the 
larynx, trachea and epiglottis, or more rarely in the pharynx, tonsils, base 
of the tongue or nose. Swallowing of sputum containing tubercle bacilli 
gives rise to gastro-intestinal complications in many cases. The most 
common site of tuberculous ulcers, is tJie terminal portion of the small 
intestine, but the appendix may be affected, and the connective tissue around 
the caecum is sometimes matted and thickened to form a palpable mass 
(hypertrophic tuberculoma). Tuberculous peritonitis is not common in 
adults and is usually secondary to intestinal lesions. The stomach is very 
rarely ulcerated, but an atrophic gastritis may occur in advanced cases. 
Pistula-in-ano and ischio-rectal abscess are comparatively common com- 
plications and tubercle bacilli may be found in the discharges. 

Small vegetations may be found post mortem in the heart on the aortic 
and mitral valves, but these arc usually due to some terminal infection.. 
Fatty degeneration of the myocardium occurs as a result of toxaemia, and 
infection by direct spread along the lymphatics may lead to pericarditis. 
The peripheral circulation is not infrequently poor, chilblains are common, and 
cachectic purpura may be seen. Lardaceous degeneration as a consequence 
of chronic tuberculosis is not so common nowadays as formerly, but when 
present may affect the liver, spleen, intestines, lymph glands and kidneys. 

The genito-urinary complications include lesions in the kidneys, bladder, 
epididymis and prostate. If the suprarenal body is affected Addison’s 
disease will usually develop. Spinal caries is occasionally observed. A 
peripheral neuritis may form part of the lesions occurring with marked 
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cacheziA. Generalised diasernination of the tubercle bacilli by the blood 
stream is followed by tuberculous meningitis. 

Course, — ^The course pursued by pulmonary tuberculosis is variable, 
depending upon the clinical type of the disease. In acute miliary tuber- 
culosis, death may occur in from 1 to 3 weeks from toxemia or generalisation 
of the lesions. In acute caseous tuberculosis, death usually results in from 
1 to 6 months. In chronic fibro-caseous tuberculosis, the disease may be 
completely arrested, or after a temporary arrest may become active at 
intervals and again become arrested under suitable treatment ; in other 
instances it progresses steadily to a fatal termination. In fibroid tuber- 
culosis the disease may become completely arrested or smoulder quietly for 
many years. 

Apart from the question of the expectation of life, various stages of 
tuberculosis aic described based upon anatomical lesions, toxaemia and 
functional disablement. The most impoitaiit of these are as follows ; 

1. The TunBAN-GEHnAUHT Classification. — An anatomical classifica- 
tion based upon the extent of lung tissue involved. Three stages are 
described. Stage 1. Early cases in which physical signs, if unilateral, only 
extend from the apex to the second rib, and, if bilateral, are limited to the 
Bupra-clavicular and supra-spinous regions. Stage 2. The signs, if unilaleral, 
do not reach lower than the louitb lib, and, if bilateral, are situated above the 
second ribs. Excavation is not present in this stage. Stage 3. This in- 
cludes more extensive lesions or localised ones in which excavation is present. 

2. Sir Robert Philip’s Classification. — Both the extent of lung tissue 
involved and the degree of toxaemia present are taken into consideration. 
Twelve stages are described, which arc indicated by the following signs : 

Lj, LjS, LjS, and IjS ; Lg, LgS, LjS, and IgS ; Lg, LgS, LgS, and IgS. L|, 
Lg, and Lg represent Jung involvement to the extent of stages 1, 2 and 3 
respectively, according to the Turban-Gerhaidt scale, s applied to these 
letters indicates that there is only slight systemic disturbance, whereas S 
signifies marked systeriiic disturbance ; and the signs l^S, IgS and IgS show 
that the systemic disturbance is excessive in relation to the lung involve- 
ment. 

3. Inman’s Classification. — This is based solely on the temperature in 
relation to exertion. 

Stage 1. The patient is febrile when resting. Stage 2. The patient is 
resting afebrile, but ambulant febrile. Stage 3. The patient is ambulant 
afebrile. Stage 4. The patient is working afebrile. 

The course taken by tuberculosis of the lung may lead to several termina- 
tions. Those are : (1 ) permanent arrest, either by fibrosis prior to caseation, 
or if the latter has occurred, by calcification and fibrosis ; (2) incomplete 
arrest, as shown by the persistence of tubercle bacilli in the sputum, or by 
slight degrees of pyrexia on over-exertion ; (3) rapid extension, here the 
disease spreads, and the toxADinia is out of all proportion to the extent of 
the lesions ; (4) death, this may result from Lho pulmonary lesion or from 
complications. I'he former may prove fatal as the result of pTogressive 
asthenia or cardiac failure, from asphyxia due to acute miliary tuberculosis 
or hsemoptysis, or in a small proportion of cases directly from loss uf blood 
in repeated hcemoptysis. The complications that most often prove fatal 
are meningitis, enteritis, laryngitis leading to dysphagia and starvation, or 
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piieuniotliorax. Intorcurrent diseases, such as pneumonia, influenza or 

diabetes, are occasionally the cause of death. 

Diagnosis.— This is easy when definite signs are present in the luiies 
and when tubercle bacilli are found in the sputum. On the other hand, the 
diagnosis of eiiTly cases may present one of the most difficult problems hi 
clinical medicine. Tuberculosis may be suspected on account of symptoms, 
although the physical signs are indeRnite. The conditions which most ^ 
frequently lead to doubt are dyspepsia, neurasthenia, debility, visceroptosis 
and intestinal stasis, oral sepsis, tachycardia associated with early Graves’s 
disease or heart disorders, affections of the nose and throat, and in children 
enlargement of the bronchial glands or acidosis. The history and symptoms 
are of great importance in these cases, and a careful examination should 
be made of each system. A test meal, opaque meal, or blood examination 
may be required before the correct diagnosis is established. 

On the other h.md, there may be definite signs of disease in the lungs 
which have to be differentiated from those produced by other conditions 
simulating tuberculosis. The cases included in this group embrace the 
majority of })ulmonary lesions, especially chronic bronchitis, fibrosis, 
bronchiectasis, asthma, emphysema, apical catarrhs and collapse, pleurisy, 
new-growths and cysts. Diagnosis depends upon the history and course 
of the disease, together with a careful record of the physical signs in the 
chest, investigation of the sputum for infecting organisms, X-ray examination 
and in some cases the determination of the Wassermann reaction. 

A condition of special difficulty is that of the variety of sarcoidosis known 
as Boeck’s sarcoid. The lesion is a benign lymjffiogranuloma or reticulosis. 

It affects the lymph glands, lungs, bones especially those of the fingers, and 
the sldn (see pp. 14 78-1480). The parotid and lachrymal glands are sometimes 
involved and irido-cyclitis has been recorded in 10 per cent, of the cases. 
The intestines, spleen and liver may be affected. The chief diagnostic points 
are the character of the skin lesions and the chronicity and tendency to 
spontaneous arrest. Tubercle bacilli are not found and the Mantoux reaction 
is often negative. The radiological appearances in the lungs are those of a 
diffuse mottling — coarser than that of miliary tuberculosis. The hilar glands 
are often markedly enlarged. 

When the diagnosis still remains doubtful the patient should be placed 
under observation, and a series of examinations carried out, the object 
of which is to determine whether or not active tuberculosis is present. The 
temperature should be observed with the patient in bed, a daily rise to 
99° F. or a swing of l°-5 to 2° below normal being suspicious. The 
sputum should be examined repeatedly for tubercle bacilli by the ordinary 
method, and if not foundtfche antiformin process should be carried out. 

Before applying any tuberculin tests the blood may be examined sero- 
logically, The use of the Arneth or von Bonsdorff blood count in diagnosis 
has been referred to on page 1196. The complement-fixation test has proved 
disappointing, and in the present form does not afford reliable criteria of 
activity or quiescence. 

The sedimentation test of the blood (stability reaction), i.e. the rate of 
settling of the erythrocytes in blood diluted with sodium citrate solution, 
is affected in this disease. In active cases the sedimentation rate is increased, 
but this reaction is not specific. It is also increased in other conditions such 
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as pregnancy, carcinoma, syphilis, rheumatism and acute infections. The 
test is therefore of little or no value in diagnosis, but it affords valuable 
indications of the degree of activity, and may assist in determining the form 
of treatment. 

It has also been used as a guide to prognosis, since it is affirmed that 
arrest should not be considered as firmly established until the sedimentation 
rate has returned to normal. This may not occur until some time after the 
usually accepted clinical symptoms and signs of activity have disappeared. 

The Tuberculin Tests. — 1. Cutaneoua (the Pirquet reaction), — Scari- 
fications are made on the skin of the forearm through a drop of Koch’s 
old tuberculin, human and bovine, and through a drop of saline as a control. 
A positive reaction is shown by the formation of a slightly raised, reddened 
papule at the site of the scarification through one or other varieties of 
tuberculin, whereas the control is not affected. Unfortunately, except in 
the first two years of life, this affords no indication of active disease, but only 
reveals the presence of previous infection with resulting tuberculin sensitive- 
ness. A positive reaction is therefore given by the majority of adults. 

2. Mantoux's intradermal test. — An injection of Od c.c. of a 1 in 10,000 
dilution of old tuberculin (0-01 rngrm.) is injected intradermally. If no reaction 
occurs, the injection is repeated in a week, with 0-1 c.c. of 1 in 1000 dilution 
(O'l mgrm.). A positive reaction is shown by a red areola, with some oedema 
and occasional vesiculation, 

A modification of this test consists in the use of Purified Protein Deriva- 
tive (P.P.D.). This is supplied in tablets of two strengths, which must be 
dissolved in a I)uffcred solution immediately before use. The advantage of 
this preparation is its constant potency. 

3. Vollmer’s patch test. — A strip of adhesive plaster is applied over the 
sternum, previously cleaned with ether. To this strip are attached three 
small squares of filter paper, the central one is a control of untreated paper, 
the other two have been saturated with undiluted old tuberculin and allowed 
to dry. The plaster is removed in 48 hours and 12 or 24 hours later a positive 
reaction is shown by redness, infiltration and sometimes by papules or 
vesicles. 

4. The subcutaneous test. — The patient must be apyrexial, and must be 

kept in bed — mgrm. of old tuberculin is injected subcutaneously, and 
its effect determined. The reactions that may develop are — (a) local, 
an inflammatory swelling at the side of the injection ; (h) focal, an increase 
of the signs observed at the seat of disease in the lungs, such as the temporary 
appearance of a few rales at one apex. This is the most important ; (c) general, 
as judged by a rise of temperature and sense of malaise. The temperature 
should be charted 4-hourly after the injection, and a rise to over 99° F. 
indicates a positive reaction. If no reaction follows this initial dose, larger 
injections are given at intervals of 2 or 3 days, in this sequence : J, 1, 5 

and even 10 mgrms. 

This test has the drawback that it does not indicate activity of disease, 
and it has the additional disadvantage that it may cause a quiescent pul- 
monary focus to light up and spread, and so cause irreparable damage. 

Finally, the X-rays afford most valuable assistance in the diagnosis of 
early cases with doubtful signs, and also help in the differential diagnosis of 
tuberculosis from other lung diseases with well-marked signs. 
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Prognosis. — A number of factors must be critically considered in the 
determination of the prognosis in pulmonary tuberculosis. 

A marked family incidence generally suggests an unfavourable course, 
though this rule is not invariable. 

Personal history . — Chronic alcoholism is serious, chiefly because the regime 
of treatment is then peculiarly irksome, while the digestion and powers 
of resistance are often impaired in alcoholics. Tuberculosis in syphilitics 
frequently assumes a fibrotic type, and its course may be beneficially in- 
fluenced by anti-syphilitic treatment. The outlook is grave when tuber- 
culosis is conjoined with diabetes though less so since the use of insulin. 
Congenital heart disease and pulmonary stenosis are unfavourable factors ; 
but hypertrophy of the heart and mitral stenosis are said to be beneficial. 

The prognosis is very grave in infants and young children ; but slightly 
less serious up to the age of 20. Between 20 and 50 age has little influence ; 
but in later years the outlook becomes progressively less favourable. 

Apart from the effects of pregnancy and exposure, sex plays no im- 
portant part. 

Freedom from financial embarrassment improves the prognosis, inasmuch 
as advice can be sought early, and treatment carried through thoroughly. 

Marriage often leads to a breakdown in arrested cases especially in wohien, 
and induces more rapid spread of active lesions. 

Persistence in an unfavourable occupation, or return to it after com- 
pletion of institutional treatment, affects the prognosis adversely. 

Poor chest development and the “ habitus phthisicus ” are usually bad 
prognostic signs, although tuberculosis may run a rapid course even in patients 
with good physique. 

Patients with resolute and persistent personality are more likely to 
persevere with treatment and to recover, than those of weaker moral 
fibre. 

The prognosis is greatly affected by the type of the disease — acute 
miliary tuberculosis is usually rapidly fatal, whereas in acute caseous 
tuberculosis, although the prognosis is very grave, recovery may occur. 
In fibro-caseous tuberculosis the prognosis is most uncertain and difficult 
to forecast. Every factor must be carefully considered, and the response 
to treatment noted. The best outlook is in fibroid disease, which often 
undergoes complete and permanent arrest. 

Symptoms in thetr Relation to Prognosis. — Persistent cough, by 
exhausting the patient and disturbing sleep, is often unfavourable. 

The amount of sputum is usually dependent upon the type of disease 
and upon the presence of secondary infection, and may therefore be of 
value in prognosis. « 

The significance of tubercle bacilli in the sputum . — The figures obtained 
at the Midhurst Sanatorium, over a period of 8 years, in which the after- 
history of the patients was traced for the ensuing 6 years, show that the 
prognosis is best in closed ” cases ; but that it is nearly as good in those 
cases in which the tubercle bacilli disappear from the sputum during the 
sanatorium treatment. Persistence of bacilli in the sputum is an unfavour- 
able sign. The actual number of bacilli in the sputum and the presence of 
“ beading ’’ have no definite prognostic significance. 

Cases commencing with hemoptysis progress more satisfactorily than 
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those with other modes of onset, chiefly because they are diagnosed earlier. 
Haemoptysis occurring later may exert an unfavourable influence, either 
indirectly by spreading the disease into previously healthy portions of the 
lungs, or actually by the loss of blood. 

If dyspnoea is not due to attacks of bronchial spasm, it has usually an 
unfavourable significance. 

The temperature affords a clue to the type and activity of the disease, 
and is thus a valuable aid to prognosis. Profuse and persistent night sweats, 
or marked anorexia, especially when occurring early in tlie disease, are grave 
signs. Tachycardia due to toxiemia, signs .of cardiac failure, oedema and 
albuminuria are of bad omen. The blood pressure is thought by some to 
be a useful guide, systolic figures below 100 mm. Hg being unfavourable, 
whereas a rise of pressure may be associated with amelioration of the disease. 
In fibroid lesions the pressure may be raised throughout. 

The Extent op Physical Signs. — The activity of the disease rather 
than its extent is the important factor in determining prognosis. The 
development of compensatory emphysema is of value only as an indication 
of fibrosis in the tuberculous portion of lung, and therefore of chronicity. 

The Influence op Complications on Prognosis. — Generally speaking, 
the presence of complications increases the gravity of the disease. Involve- 
ment of the larynx is a serious compheation, especially when accompanied 
by dysphagia ; but complete recovery may take place if the pulmonary 
lesion is quiescent. In early rases spontaneous pneumothorax occasionally 
acts favourably ; but when it develops in association with extensive tuber- 
culosis, and especially if it progresses to pyo-pneumothorax, it is almost 
invariably fatal though, if the disease is unilateral, surgical measures may 
prove successful. 

Pleural eilusion often has a beneficial influence by diminishing the move- 
ments of a lung in which there is an early tuberculous focus. 

Secondary catarrhal affections tend to increase the cough and expectora- 
tion, and may lead to further spread of the disease. 

Meningitis is almost invariably fatal. Tuberculous peritonitis or enter- 
itis is a very grave complication, but fistula-in-ano often occurs in chronic 
cases, and exeits no marked deleterious eflect. Involvement of the genito- 
urinary system increases the severity of the disease, especially if the Indneya 
or bladder are aflected. If the epidadymis alone is involved the prognosis is 
not materially affected, as the lesion can be dealt with surgically, although the 
administration of a general anajsthetic may cause spread of the pulmonary 
disease. For this reason when operations are urgently needed on these 
patients, gas and oxygen, basal anaesthetics, local or spinal anaesthesia should 
be insisted on. 

As shown by the figures obtained at the Midhurst Sanatorium, a fairly 
accurate guide to prognosis is afforded by observing the condition of the 
patient on admission to the sanatorium, and his response to treatment. Even 
in the most favourable cases, which are diagnosed in an early stage, and 
progress satisfactorily under treatment, the mortality rate is six times 
greater after discharge, from the sanatorium than it is for the remainder of 
the population of England and Wales for the same age periods ; whereas in 
the cases of advanced disease the mortality rate is thnrty-eight times greater 
than for the average population. As the most critical time is during the two 
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or three years succeeding discharge from the sanatorium, the prognosis is 
largely a&cted by the conditions of life during this period. 

The rate of sedimentation of the erythrocytes (see p. 1204) has proved to 
be a valuable aid to prognosis. A persistently rapid rate is unfavourable. 

Treatment. — Prophylactic. — ^The prophylaxis of tuberculosis involves a 
consideration of public health questions dealing with the purity of the milk 
supply, the infection of meat, sanitation and housing, the early diagnosis of 
tuberculosis, the examination of contacts, and the segregation of “ open ” 
cases. Inoculation with the B.C.G. vaccine (attenuated living bovine bacilli) 
has not met with favour in this* country. All these questions are considered 
in the general article on Tuberculosis. 

CciRATiVK. — This varies with the type and stage of the disease. In 
all acute or febrile cases treatment should be commenced at home or in a 
nursing home or hospital, where the patient can be under careful observation 
in bed. The various forms of treatment which may be considered are — (1) 
sanatorium treatment ; (2) home or institutional treatment ; (3) dietetic 
treatment and personal hygiene ; (4) climatic treatment ; (5) graduated 
rest, exercise and labour ; (6) medicinal treatment ; (7) specific measures ; 
(8) operative treatment ; (9) symptomatic treatment. 

1. Sanatorium Treatment. — This constitutes the best mode of treatment 
for early and for certain types of chronic disease ; but is totally unsuited for 
acute febrile or very active cases. The advantages obtained are : (o) the 
patient learns the most suitable mode of life, and the methods employed to 
check the spread of the disease ; (6) the housing is specially designed and 
the climatic conditions are good j (c) the dietary is abundant and adapted 
to the patient’s needs ; (d) there is constant skilled medical supervision, and 
the daily routine is adapted to the actual physical condition of the patient. 

On arrival a newcomer is kept in bed for a few days in order that his 
resting temperature may be observed, and the necessary examinations 
carried out. If there is pyrexia, rest in bed must be enforced until the tem- 
perature falls to normal. If the temperature rises above 99° F. when the 
patient is up, return to bed is usually necessary. The routine of sanatorium 
treatment varies in different institutions, the most important divergence 
being whether or not a system of “ graduated exercise ” is employed. In 
nearly all an hour’s recumbent rest is enforced before lunch and dinner. 

After three months’ stay it is usually possible to decide whether the patient 
is responding to treatment, and, if so, it should, if possible, be prolonged for 
at least another three months, or until the sputum is free from tubercle 
bacilli. 

2. Home and Institutional Treatment. — Treatment at home, in nurs- 
ing homes or in special hospitals, is essential in early cases with fever, and in 
cases in which it is necessary to establish the diagnosis. Home treatment is 
also usually necessary on return from sanatorium or climatic treatment, if 
arrest is incomplete. An endeavour should always be made to carry out the 
principles inculcated at the sanatorium, and the patient should be under 
regular medical supervision. Advanced cases are best looked after in special 
institutions. 

3. Dietetic Treatment and Personal Hygiene. — It is desirable to 
graduate the diet in each case so that the patient is restored to the previous 
maximum weight ; but, in order to accomplish this, the food should be slowly 
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increased and all ideas of enforced overfeeding discountenanced. A total 
calorie value of 3000 to 3500 is usually ample ; but, if the patient is performing 
heavy work, as much as 4000 may be necessary. Meat, fish, eggs and fats are 
usually well tolerated. It is not often necessary to give large quantities of 
milk when the patient is on a full dietary. If extra food is required, the 
protein may be increased by raw meat sandwiches. Additional carbohydrates 
with small daily doses of insulin if they are not well tolerated are often helpful. 

In all cases in which there is expectoration the patient should be clean- 
shaven. Great care must be taken in the disposal of sputum to ensure that 
it does not become dry, and that flics do not have access to it. All patients 
who are up should carry special sputum flasks, while those who are in bed 
should have sputum cups suitably covered and containing disinfectant. The 
sputum should be burnt, or, if this is impossible, it should be emptied into the 
water-closet after disinfection with carbolic acid or other simple or cheap 
disinfectant. 

Smoking is best avoided in cases of active disease or laryngeal tuberculosis, 
and in no instance should inhaling be allowed. Woollen under- garments 
should be worn ; but all excess of clothing is harmful. Sun-bathing and 
injudicious uncontrolled sun exposure are dangerous and often activate 
quiescent lesions. Patients should be strongly warned of this danger. 

4. Climatic Treatment. — This is undoubtedly of value in carefully 
selected cases. The climatic resorts fall into three groups — mountain, 
marine and inland. 

The mountain resorts . — In Europe the most suitable places are found in 
Switzerland. Among these are St. Moritz (6090 feet), Arosa (6000 feet), 
Davos (5150 feet), Montana (5000 feet) and Leysin (4690 feet). In America 
the most celebrated resorts are in the Rocky Mountains at Colorado Springs 
(5000 feet) and Denver (5000 feet), or in the Andes or Adirondack Mountains. 
The advantages of high altitudes consist in the stillness, purity and rare- 
faction of the air, and the greater diathermancy of the atmosphere to the sun’s 
rays. Metabolism and the general circulation are thereby increased. 

High altitudes are suitable for early cases which are afebrile, or for quiescent 
cases of more advanced type. Contra-indications are recent heemoptysis, 
active disease with fever, extensive fibrotic lesions and complications such as 
emphysema, asthma, cardio-vascular lesions or nephritis. 

Marine and coast resorts . — Among the important coast resorts in the British 
Isles are Hastings, Bournemouth, the Isle of Wight, Torquay, Falmouth, 
Llandudno, Penmaenmawr, Scarborough, Mundesley and the various seaside 
towns in Thanct. Farther afield are the French and Italian Riviera, Madeira, 
the Canary Isles, Morocco, Algiers and Egypt, The climate tends to be warm, 
moist and equable, and the amount of ozone is probably increased. These 
rosorta are especially suitable for cases of more advanced and active disease, 
and for those complicated by hcomoptysis, bronchitis, emphysema and 
laryngitis. Residence by the sea actually at sea-level is undesirable. 

Inland resorts . — These are to be found on the English and Scottish moor- 
lands. The climate of California, the South African veldt, and parts of 
Australia and New Zealand are admirably suited to this disease, especially 
for arrested or earlj^ uncomplicated cases ; but the laws against the admission 
of tuberculous patients are strictly enforced at all of them. 

Sea voyages . — These are contra-indicated for all except completely arrested 
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cases owing to the lack of fresh air in cabins, the possibility of sea-aickneBs, 
and the difficulty of obtaining suitable treatment if the disease advances. 

5. Graduated Rest and Exercise. — Treatment in bed is necessary so 
long as there is fever, and if the raised temperature is persistent “ absolute 
rest ” should be enforced. This consists in keeping the patient recumbent in 
bed, sufficiently well covered to prevent any muscular contraction from chill, 
while feeding and washing are attended to by the nurse, and the use of the 
bed-pan and slipper for evacuations is insisted upon. When the temperature 
becomes normal the patient is allowed up for varying periods, commencing 
with 1 hour daily, and increasing slowly to 6 or 8. If still apyrexial, 
walking exercise of 1 or 2 miles or more daily can be allowed. 

The system of “ graduated exercise ” which Paterson instituted at the 
Frimley Sanatorium has proved of great value. There are six grades, the 
first and lightest consisting of walking up a slope carrying a light weight such 
as a basket of earth, while the sixth and heaviest involves hard manual labour 
with a pickaxe or shovel for 6 hours daily. This system is based on the 
principle that muscular exercise leads to the dischaige of tubercle toxins 
from the pulmonary focus, and by liberating these in gradually increasing 
doses, a condition of active immunity is induced. A careful watch must be 
kept during this controlled process of auto-inoculation to prevent excessive 
doses of toxin being discharged, wfiicli are early indicated by rise of tempera- 
ture and of pulse-rate, headache, increased cough and expectoration, lassi- 
tude and malaise. If such occur, the patient should be put back to bed for 
a few days, and when the condition has subsided the graduated exercise 
may be resumed at the grade which induced the over-inoculation or that 
immediately below it. 

6. Medicinal Treatment. — ^No specific drug has yet been discovered 
for the treatment of tuberculosis. Amongst the medicines in most general 

4 use are : 

(a) Cod-liver oil . — This may be administered by the mouth in doses up to 
2 ounces daily. The cod-liver oil may be of value either on account of its 
fat-soluble A and D vitamins content, or, as suggested by Rogers, it may 
assist by dissolving the capsules of the tubercle bacilli and so facilitating 
their disintegration. Halibut liver oil is now sometimes used instead. 

(h) Creosote . — This may be given in doses of min. 2 to 3 three times a day 
after food, cither in combination with cod-liver oil, or in capsules. It should 
be discontinued if gastric disturbance or haemoptysis ensue. 

(c) Hypophosphites . — These are not so generally used as formerly and, 
beyond their “ tonic ” effect upon the nervous system, have no demonstrable 
influence upon the pulmonary lesion. 

((/) *' Nascent " With the idea of liberating free iodine in the 

tissues, potassium iodide grs. 30 is administered after breakfast in half a 
pint of water, and throughout the day 3 to 5 ounces of chlorine water are 
consumed with lemonade. This treatment is of value in certain chronic 
fibroid cases, but it often produces no appreciable results, and may cause 
dyspepsia. 

(e) Arsenic . — Liquor arsenicalis min. 2 to 3 by mouth, or sodium cacodylatc 
gi. ^ to J subcutaneously, arc of value in some cases associated with anaemia. 
Neoarsphenamine, administered intravenously, is useful in chronic cases 
complicated by syphilis. 
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(/) Inhalations. — ^Disinfectant drugs when inhaled often check cough 
lessen expectoration and improve the general condition of the patient. Lees’s 
inhalation is of value. It consists of creosote, parts 2; acid, carbol., 2; 
liq. iodi mitis, 1 ; sp. jnthcris, 1 ; and sp. chlorof., 2. About 6 drops an hour 
are placed upon a Burney- Yeo mask, which should be worn almost con- 
tinuously throughout the day. A modification now more frequently employed 
is : menthol, 4 ; olci cinnamomi, 3 ; olei limonis, 4 ; creosote, 10 ; olei 
pini, 10 ; sp. chlorof., 10. 

ig) Calcium is often given by the mouth in the form of colloidal calcium 
in doses of 60 minims three times a day ; or intramuscularly, as calcium 
gluconate, 5 c.c. of a 10 per cent, solution once or twice a week. Parathyroid 
extract is sometimes administered at the same time. 

(h) There has been a revival of interest in preparations of gold in the 
treatment of this disease, notably by M0llgaard, who uses sodium aurothio- 
sulphate, to which the name of sanocrysin has been applied. It is now admini- 
stered in smaller doses than when it was first introduced. The initial dose is 
usually 0 01 g. dissolved in sterile saline solution and injected intravenously. 
The second dose is given 5 days later, and is as a rule0 025 g. If no reaction 
occur, the dose is increased to 0-1 g., and usually later to 0-25 g., the intervals 
being extended to a week. The total amount given in a course is usually 
3 g., or sometimes up to 5. The course may have to be interrupted owing to 
reactions, chiefly fever, albuminuria, stomatitis, diarrhoea, peripheral neuritis 
and skin manifestations. 

7. Specifio Measures. — ( a) Active immunisation. — Tuberculin and 
tubercle-vaccines. 

The tuberculin treatment has not fulfilled 'the high hopes held out on its 
introduction by Koch. There are now numerous forms of tuberculin avail- 
able, indicated by certain letters, and falling into three groups. (1) Those 
containing the exo-toxins only. These include Koch's old tuberculin T., 
O.T., and T.O.A., Denys' bouillon filtre (B.F.) "and albumose-free tuberculin, 
T.A.F. (2) Those containing the endo-toxins chiefly, such as Koch's “ new ", 
tuberculin, T.R. (3) Mixtures of endo- and exo-toxins, the most important 
of which are Koch's bacillary emulsion, B.E., the sensitised bacillary emulsion, 
S.B.E. and Beraneck’s tuberculin, T.Bk. 

The Therapeutic Substances Act, 1925, restricts the terra “ tuberculin " 
to the first of these groups, and recommends the name “ tubercle vaccine ” 
for any substance obtained directly from the bacterial bodies. 

Tuberculins and tubercle-vaccines may be prepared from human or bo\dne 
bacilli ; if from the latter the letter P. (porlsucht ) placed before the letters 
.indicating the variety of tuberculin, signifies its origin, e.g. P.T . In administra- 
tion, some aim at producing reactions and establishing tuberculin tolerance 
by giving largo doses at fairly frequent intervals ; others believe in minute 
doses at longer periods, the chief object being to avoid the production of any 
reaction. The actual doses are either measured in milligrammes of dried 
tubercle bacilli, or in cubic centimetres or cubic millimetres of the fluid 
tuberculin. The usual method is to measure the doses in cubic centimetres or 
fractions thereof, and to make the necessary dilutions in a series of bottles. 
Smaller initial doses should be used with a strong tuberculin such as the B.B. 
than with the weaker ones such as the T. or T.A.F. Thus, if adopting minute 
doses, Digriu. of B.B. would be a suitable initial dose, then for T.R. 
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iTnrTTTRr nigrm. would be used and f^^mgrm. of T., B.F., or T.A.F. As Llie 
Afferent tuberculins are supplied by the makers in varying strengths, 0*001 
c.mm. of the original fluid is equivalent to the above doses. 

Those who believe in minute doses commence with 0*001 c.mm. and work 
up to 0*1 C.C., whereas others commence with 0*6 to 1 c.mm. and increase to 
1 c.c. The tuberculin should be injected subcutaneously, and a careful 
observation kept for local, focal and general reactions. Tuberculin, if used 
injudiciously, can be productive of harm. At Midhurst Sanatorium it was 
tried for some years, and no better ultimate results were obtained than in 
the “ non-tuberculin ” years. It seems wise, therefore, to use tuberculin 
only in very carefully selected cases, thus T.B. does at times appear beneficial 
in chronic tuberculosis, promoting the formation of fibrous tissue and loading 
to the disappearance of tubercle bacilli from the sputum. 

Various attempts have been made to remove as far as possible the fatty 
and waxy constituents from the tubercle bacilli before preparing a vaccine 
from it. Much and his collaborators have employed partial antigens or 
partigens derived from tubercle bacilli, singly or in varying combinations. 
Some good results are on record from both of these methods, but on the 
whole their use has so far been disappointing. 

Grasset has recently recorded success with a preparation described as 
tubercle endotoxoid,” which he claims is freed from the toxic factor in 
ordinary tuberculins. 

(&) Passive immunisation . — The various serums such as those prepared 
by Marmorek and Maragliano have not proved successful, and this applies to 
the “ contra -toxin ” of Mehnarto and the “ I.K.” (immune bodies) of Spengler. 

8. Operative Treatment.— (a) Artificial f neumothorax.—Tlhi^ mode of 
treatment is now becoming more generally adopted in selected cases. It 
is increasingly employed in cases of early disease, where there are indications 
of incipient softening or of recent cavitation. In early cases without softening 
it is not as a rule used, unless there are indications of rapid spread or of pleural 
involvement when it is wise to start before adhesions have formed. In 
extensive bilateral disease it may be dangerous. If old and dense pleural 
adhesions are present, it is impracticable. If there is much emphysema 
or cardiac embarrassment, it involves risk. It is also of value in certain 
cases of repeated severe haemoptysis. Tuberculous laryngitis or enteritis 
are not contra-indications, providing that other conditions are suitable. 
Sterile air is introduced into the pleural cavity, and the lung allowed to 
collapse. The method of induction of artificial pneumothorax is as follows : 
A preliminary subcutaneous injection of ^ grain of papaveretum (omnopon) 
is given half an hour before the start. The patient lies on the sound side 
with the head low and supported on a pillow. A second pillow is placed 
under the chest to expand the intercostal spaces. The skin and the tissues 
down to the pleura are ansesthetised with 2 per cent, procaine hydrochloride 
solution after the application of iodine. The site usually chosen is in the 
sixth intercostal space in the mid-axillary region. A special pneumothorax 
needle, attached by a rubber tube to the pneumothorax apparatus, which 
is carefully examined to see that it is in proper working order, is then pushed 
through the intercostal space until the pleural cavity is reached. The 
apparatus is then adjusted so that the intrapleural pressure can be observed. 
No air should be introduced until the manometer shows a normal negative 
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pressure range with inspiration, of 5 to 10 or more cm. of water. This is 
the test of entry into the pleural space, and when this is established 200 to 
300 c.c. of sterile air may be allowed to enter the pleural cavity. The final 
pressures are then recorded and the needle is withdrawn. A refill is given 
next day and another after two more days, the quantities of air introduced 
being determined by the final pressures, which should be kept slightly nega- 
tive. Subsequent refills are ^adually spaced out to a week, then ten days 
and later to two, three and four weeks’ intervals. The usual custom now 
is to maintain the collapse for three years or even longer. If the condition 
of the patient is satisfactory, re-expansion may then be permitted cautiously. 
It should be remembered that after expansion pleural adhesion almost 
invariably occurs and the treatment by artificial pneumothorax cannot 
be repeated. In some cases of bilateral disease, which is active but not 
very extensive in either lung, a cautious use of bilateral artificial pneumo- 
thorax has proved practicable and helpful, but very great care is necessary 
in adjusting the pressures. 

There are certain dangers in the procedure. These are now rare, and they 
can usually be prevented by careful attention to the technique. Death 
has occurred from pleural shock when the needle has reached the pleura 
and before any air has been introduced. Adequate ancBsthcsia of the pleura 
is the only known method of eliminating or minimising this risk. If the 
lung is adherent to the cheat- wall, owing to pleural adhesions, or if the needle 
is pushed in too far, it may be inserted into the lung or into a pulmonary 
cavity ; the manometer will then show a swing above and below the zero 
line instead of entirely below it. Under these circumstances, no air should be 
allowed to enter. The needle may be inserted into a blood vessel. In this 
case the manometer pressure will rise above zero, and blood may appear in 
the glass section insei-ted in the rubber tube leading from the manometer 
to the needle. The needle should be withdrawn immediately, lest air should 
enter the vessel. 

If the pleura is found to be adherent at the site of the first puncture, 
another attempt may be made elsewhere, e.g. just below the inferior angle 
of the scapula. This spot may be selected for the initial puncture in left- 
sided cases where there is marked cardiac displacement. In cases in which 
localised band or cord adhesions prevent adequate collapse, it is often possible 
to cut them by clectrocautery or diathermy through an operating thoraco- 
scope, thus ensuring completely effective collapse. This is called internal 
pneumolysis. 

(h) Oleothorax . — Sterilised olive oil or liquid paraffin with a varying 
percentage of gomenol is sometimes used to maintain the collapse started by 
artificial pneumothorax. Paraffin is used when the mediastinum is unduly 
mobile, since it tends to thicken the pleura. The oil or paraffin is introduced 
by means of a Dieulafoy syringe, and air is withdrawn at the same time by a 
reversed artificial pneumothorax apparatus. Whichever is used, it is im- 
portant to test the sensitiveness of the pleura by small injections of 2 to 5 c.c. 
to start with. In later injections the amount introduced may be gradually 
increased to 200 c.c. or more. Oleothorax is now for the most part restricted 
to cases of therapeutic pneumothorax tending to obliterate from spreading 
adhesion, and those with mobile mediastinum. 

(c) Evulsion or crushing of the phrenic nerve . — This is now often performed 
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in order to produce basal collapse, but it helps to produce relaxation at the 
apex and may aid in the contraction and closure of a cavity. Division 
alone is not sufficient ; it is desirable to remove as long a stretch of the nerve 
as possible. In recent years temporary paralysis has been induced by 
crushing the nerve, the effects lasting about 6 months. This is often carried 
out instead of evulsion, since it does not prejudice further surgical treatment 
subsequently. 

{d) Thoracoplasty. — If owing to adhesions it is impossible to collapse 
the lung temporarily by an artificial pneumothorax, permanent collapse by 
thoracoplasty may be considered. In the Sauerbruch operation, the posterior 
3 or 4 inches of the ribs from the first downwards are removed, even to the 
tenth or eleventh, the lower level being determined by the extent of the com- 
pression of the lung it is desired to produce and therefore by the amount and 
situation of the diseased area. This operation is now performed in two or 
three stages, and generally under local ansBsthesia. Good lateral collapse is 
usually obtained by this operation, but antero-posterior compression is less 
complete. Semb’s operation is more satisfactory and is now more frequently 
employed. The first, second and third ribs are completely removed and the 
fascial supports of the apex of the lung are divided, which is thus allowed to 
sink down, producing a concentric collapse. The second and if nccess^y a 
third stage are similar to those in the Sauerbruch operation. 

(c) Apicolysis (extrapleural pneumolysis). — Successful local collapse can 
sometimes be attained by introducing some extraneous material like paraffin 
between the chest wall and the parietal pleura over a local area of disease, 
or a cavity which is not too near the j>leura. 

(/) Extrapleural pneumothorax. — In some cases where artificial pneumo- 
thorax fails owing to extensive apical adhesions, an extrapleural pneumo- 
thorax may be induced. A portion of the fourth rib is removed near the spine 
and the parietal pleura with the adherent lung is stripped away from the 
chest wall through the endothoracic fascia. The separation is carried down 
to the hilum on the mediastinal aspect, to the eighth rib posteriorly and to the 
fourth costal cartilage in front. The wound is then carefully closed and 
sutured. The extrapleural space thus produced is maintained by repeated 
refills of air, at first very frequent, subsequently at longer intervals. After 
about a month high positive pressures up to +18 and +24 must be main- 
tained, otherwise the space obliterates. This procedure, though sometimes 
successful, seems less generally satisfactory than apical thoracoplasty. On 
the other hand it involves less shock than the operation of thoracoplasty, 
and is therefore practicable in some cases where thoracoplasty cannot be 
considered. The existence of an intrapleural pneumothorax below where it 
is necessary to keep the lower lobe under control does not contra-indicate it. 

9. Symptomatic Trba^’MENt. — When cough is ineffective it may be 
relieved by a sedative lozenge or linctus containing diamorphine or codeine, 
or by the well-known liquorice lozenge. If there is difficulty in bringing up 
the sputum, a simple saline mixture is of value, such as sodii bicarb, grs. 10, 
Bodii chlorid. grs. 3, sp. chlorof. min. 10, and aq. anisi ad fl. oz. 1. 

Pain in the chest is usually alleviated by local application of pigmentum 
iodi, liniments, mustard leaves or other counter-irritants. 

Night sweats. — The windows should be widely opened at night. A piU 
containing zinc. oxid. grs. 3 and ext. belladonn. sicc. gr. ^ is often of value. 
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Picrotoxin, agaricin and stryclinine have also been used. A rush mattress 
as used in the tropics has been recommended. 

Fever . — Rest in bed up to the extent of “ absolute rest ” is the best 
means of lowering the temperature. Antipyretic drugs have no effect upon 
the course of the disease, but may alleviate malaise. Amongst these may 
be mentioned aspirin and cryogenin. 

Slight hsemoptysis, in which the sputum is only streaked, calls for 
no special treatment. Moderate haemoptysis, with expectoration of 3 or 
4 ounces of blood, requires more active measures. The patient should 
be put to bed, a saline aperient administered, and if there is anxiety or 
alarm a sedative drug should be given, such as heroin or morphine. In 
profuse or persistent haemoptysis the patient should be confined strictly 
to bed, and if it is known from which side the bleeding has occurred, it is 
best to lie on this side. If the cough is troublesome, or if the patient is 
alarmed, morphine gr. J to J, or diamorphine, hydrochloride gr. to 
should be injected subcutaneously. The food is best given cold, and may 
be iced ; no alcohol must be taken. A course of calcium lactate grs. 10, t.d.s., 
may be commenced ; but its action is somewhat uncertain. If the bleeding 
persists, various other remedies should be tried, these include the inhalation 
of amyl nitrite, or the injection of haemoplastin, coagulen ciba, horse serum, 
or emetine hydrochloride subcutaneously. Congo red, given intravenously, 
has proved of value in some cases. Ergot and adrenaline are both contra- 
indicated. If the haemorrhage is still unchecked, or is frequently repeated, the 
advisability of establishing an artificial pneumothorax must be considered. 

Gastro-intestinal symptoms . — Anorexia or dyspepsia can often be relieved 
by changes in diet, or by the administration of suitable drugs. Alkalis 
and gentian are especially valuable, and when hypochlorhydria is present, 
dilute hydrochloric acid (min. 10-30) should be given well diluted after 
meals. Digestive ferments, such as taka-diastase or papain, may be required 
at times. All tendency to constipation should be checked by laxatives, and 
if diarrhoea develops, avoidance of diet leaving bulky or irritating residues 
should first be tried, before administering drugs containing lead, opium, 
bismuth or tannic acid. 

Insomnia is often a troublesome symptom, and every endeavour should 
be made to obtain a good night’s rest by administration of mild hypnotics, 
and by relieving distressing cough and pain. 

The treatment of the complications of pulmonary tuberculosis is de- 
scribed under their respective headings. The after-care of patients dis- 
charged from sanatoria is an important subject, to which considerable 
attention is being devoted, and involves a consideration of the advisability 
of estabUshing training centres or industrial colonies for consumptives. 
These are proving of very great value. 


THE PULMONARY MYCOSES (PNEUMONOMYCOSES) 

A number of fungi produce pulmonary lesions. Considerable confusion 
exists in regard to their nomenclatures, and at the present time it is difficult 
to give accurate accounts of them. The pulmonary mycoses have one 
feature in common, in that they produce chronic pulmonary lesions 
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practically indistinguishable clinically from those of the chronic forms of 
pulmonary tuberculosis. 

Among the varieties of mycotic infection at present separated clinically 
may be mentioned — (1) Actinomycosis and other streptothrix infections ; 
(2) Aspergillosis ; (3) Blastomycosis ; (4) Sporotrichosis ; (5) Moniliasis ; 
(6) Mucormycosis. 


Streptotiuchosis (Actinomycosis) 

i£tiology. — The general characters of the streptothrix group of organisms 
are described in the section on Actinomycosis. It is now recognised that more 
than one of these may be pathogenic for man, and some authors give separate 
descriptions of the forms due to the various streptothrix organisms, At the 
present time there seems little advantage in so doing, since the important 
point in regard to treatment is to recognise that the morbid process is due 
to some form of streptothrix infection, the identification of the variety being 
a pathological refinement. The maimer of infection is at present obscure. 
The organism is now believed to be present not infrequently in the alimentary 
tract, but the conditions favouring its invasion of the tissues are not known. 
A large proportion of cases show the first lesions in the head and neck regions, 
but primary pulmonary cases occur, and are probably more frequent than is 
generally recognised. 

Pathology. — ^The streptothrix group of organisms produces an in 
fiammatory reaction which leads to the formation of granulomatous tissue. 
This, like the granuloma of tubercle, is very liable to undergo secondary 
changes producing small areas of pus formation or leading to fibrosis. Unlike 
tuberculosis, however, streptotrichosis tends frequently to transgress ana- 
tomical limitations and spreads by contiguity. In the primary pulmonary 
cases the distribution of the lesions is at first very similar to that of tuber- 
culosis, and the disease may extend in an identical manner. In the forms 
due to spread from other organs such as the liver, the base of the lung may 
be first involved, while in cases extending down from the neck the path of the 
infection is apparent. 

Owing to the tendency of the lesions to spread by contiguity, subcutaneous 
abscesses may form and simulate caries of the ribs. Pleural adhesion is 
the rule, but occasionally empyema results. When a subcutaneous abscess 
ruptures or is opened, the characteristic “ sulphur granules ” may be found, 
although this is not invariable. The skin around the sinuses which result 
is often puckered in a somewhat characteristic fashion. 

Symptoms. — These are in general identical with those of the chronic 
forms of pulmonary tuberoulosis, such as cough, expectoration, which may be 
ofiensive, dyspnoea, fever and night sweats. The occurrence of local 
abscesses under the skin or the presence of the organism elsewhere may 
give rise to special features ; but these are late developments in primary 
pulmonary cases. 

Complications and Sequelae. — ^These are usually due to the other 
localisations of the organism ; but, in addition, empyema and bronchiectasis 
may be mentioned. 

Course. — This is progressive, and leads eventually to asthenia, emaciation 
and death. 
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Diagnosis. — Tliis can only be established by the discovery and identifica- 
tion of the organism in the sputum and the discharge. The characteristic 
“ sulphur grains are not invariably present, and may escape notice ui|less 
looked for carefully. In any obscure case of pulmonary disease in which 
tubercle bacilli are not found after repeated search, Hhe possibility of 
streptotrichosis should be considered, and direct films should be specially 
examined. 

Prognosis. — This is serious, although some cases respond well to treat- 
ment . 

Treatment. — Large doses of potassium iodide should be administered, 
commencing with 5 or 10 grains three times a day, and increasing until the 
dose reaches a drachm or oven more thrice daily. In addition, collosol iodine 
(Crookes) may be given intravenously in doses of 5 o.c. at least once a week. 
If the organism grows well in culture, a vaccine may be prepared and em- 
ployed cautiously, especially if the iodides do not act satisfactorily. A stock 
vaccine may be helpful in other cases. Surgical treatment of local abscesses 
or of empyema may be required. External application of a radium pack is 
sometimes useful. 


Pulmonary Aspergillosis 

i^tiology. — Infection of the bronchi and lungs sometimes occurs by 
the Aspergillus Jumigatus^ more rarely by the A. nidulans. The disease 
has been most frequently observed in France. It occurs among pigeon 
breeders and hair sorters and combers. The former acquire the disease 
from the process of artificial feeding, from grains in the mouth to the beak 
of the bird ; the latter from the use of rye flour in cleaning the hair. Millers 
and farm labourers have also been the subjects of the disease. 

Pp,tHology,-^The fun^ induces nodular fomatjonp in the lung 
tissue somewhat resembling aggregated tubercles. Bronchitis, patchy 
lobular consolidation and fibrosis result. Emphysema, bronchiectasis and 
cavity formation may follow. A secondary aspergillosis may occur in 
chronic cases of bronchitis or lung disease, but is of little clinical 
importance, 

Symptoms. — Primary aspergillosis produces symptoms similar to those 
of bronchitis, broncho-pneumonia or pulmonary tuberculosis, according 
to the localisation and degree of the lesions. The sputum may be blood^ 
stained, or definite hemoptysis may occur. There is generally wasting with 
irregular fever. 

Course. — Acute broncho-pneumonic forms may be fatal in a few weeks 
or months. The chronic lesions may extend to years, and arrest with 
fibrosis is not uncornmon. 

Diagnosis. — The condition has to be differentiated from pulmonary 
tuberculosis, and from other varieties of pneumonomycosis. This depends 
upon the recognition of the fungus by microscopical and cultural examination 
of the sputum. 

Treatment. — This consists in avoiding further infection, and giving large 
doses of potassium iodide as in streptotrichosis. Open-air measures and 
general tonic treatment are also to be recommended. 

39 
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Other Myootio Infections 

Fungi of the genera Blastomyces (Oidium^ Coccidioides) and Sporotrichum 
are well known to produce cutaneous afiections simulating chronic gummatous 
or tuberculous lestbns. They may also give rise to pulmonary disease pro- 
ducing symptoms like those of tuberculosis. 

CasteUani has described various broncho-pulmonary conditions due to 
species of the genus Monilia, including the “ tea-tasters’ cough ’* and “ tea- 
factory cough.” Another fungus, Mucor miicedo, has been found in the 
sputum, and is regarded as pathogenic to man. 

All these moulds produce bronchitic symptoms and mild infections, 
while more severe forms simulate pulmonary tuberculosis. The diagnosis 
in each case depends upon the recognition of the fungus, and the treatment 
recommended is large doses of potassium iodide. 


SYPHILIS OF THE LUNGS 

i£tiology. — Clinically recognisable pulmonary syphilis is a rarity ; but 
syphilitic lesions occur in the lungs in both the congenital and acquired forms 
of the disease. 

Pathology. — Even post mortem it is often difficult to establish the 
syphilitic nature of the pulmonary lesions found in cases of syphilis, owing 
to the fact that they tend to the formation of scars presenting no char- 
acteristic features. 

Congenital syphilis. — The essential changes are — (1) Round-celled in- 
filtration with eventual fibrosis, starting round the bronchi and spreading 
to the inter-alveolar framework ; (2) periarteritis of the smaller arteries ; and 
(3) desquamation and degeneration of the epithelium of the alveoli and 
bronchi. Gummata may be present, but are rare. Spirochsetes can be 
demonstrated in the lesions by Levaditi’s method. The microscopic appear- 
ances comprise the “ white pneumonia ” of Virchow and an interstitial 
pneumonia, which is commoner, although both conditions are frequently 
associated. White pneumonia is found in premature or still-born infants, 
and in those dying soon after birth. The condition may be widespread or 
localised. The afiected areas are firm, consolidated, smooth and greyish- 
white in colour. There are no interstitial changes, and the consolidation is 
due to the filling of the alveoli with desquamated, degenerating epithelial 
cells. 

In the commoner interstitial form the lung is firmer, harder and darker 
grey in colour, and th^ connective tissue is mainly involved. To this con- 
dition the term “ pancreatisation of the lung ” has been applied by Rogers. 

Acquired syphilis. — Syphilitic lesions of the bronchi have already been 
described in the section on diseases of the bronchi. Gummata may occur in or 
around the intra-pulmonary bronchi or in the lung tissue. They may be 
single or multiple, and vary in size from that of miliary granules to a hen’s 
egg. They are said to be more common in the deeper parts of the lung near 
the roots and in the lower lobe. They undergo change.s similar to those 
occurring in gummata elsewhere, but tend more to fibrosis and contrac- 
tion than to softening. Owing to these secondary changes, the following 
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condiiiona may result : broncho-pneumonic processes, widespread fibrosis and 
contraction with pleural adhesion, bronchiectasis and occasionally excavation. 

Symptoms. — Small gummata may be latent and give rise to no 
symptoms or signs. When fibrosis occurs, they are similar to those of pul- 
monary fibrosis from other causes. It is generally recognised that in rare 
cases a destructive process occurs, formerly called “ syphihtic phthisis,” 
and almost exactly similar in its clinical manifestations to those of caseous 
or fibro-caseous tuberculosis. 

Complications and Sequelae. — Syphilitic lesions in the larynx, trachea 
or bronchi may complicate the course. Bronchiectasis has already been 
mentioned, and tuberculosis may occur as a complication. 

Diagnosis. — This is often diiiicult and sometimes inconclusive. Obscure 
pulmonary signs in a syphilitic subject should arouse suspicion. The Wasser- 
mann reaction should be determined, and other indications of syphilis looked 
for in all fibrosing and destructive lung conditions when no tubercle bacilli 
are found in the sputum. The difficulty of diagnosis is increased by the 
association of syphilis and tuberculosis mentioned above. 

Course and Prognosis. — Where the lesions are localised and can be 
recognised early, the course is favourable if anti-syphilitic treatment is 
applied. Where fibrotic changes occur, leading to bronchiectasis, the 
course is less favourable, and in the destructive form it is serious. An 
inter- current tuberculous infection increases the gravity of pulmonary 
syphilis. 

Treatment. — When a diagnosis of pulmonary syphilis has been estab- 
lished, vigorous anti-syphilitic treatment should be carried out. Its 
beneficial effect is undoubtedly promoted by open-air treatment, lu cases 
where tuberculosis coexists with syphilis, anti-syphilitic treatment is strongly 
recommended, especially by French physicians. 


NEW-GROWTHS IN THE LUNGS 

Both simple and malignant tumours may occur in the lungs, the latter 
being the more common. 

etiology. — Malignant tumours occur more frequently in the male sex 
in the ratio of five to one ; carcinoma is rare before the age of 40, but sarcoma 
may develop in earlier years. Simple tumours may arise at any age, but 
are found chiefly in adult life. The exciting cause is unknown. In some 
cases of malignant growth there is a history of thoracic trauma or disease. 

Pathology. — Simple tumours found in the lungs usually arise in the 
bronchial mucous glands or in the bronchi. They include adenoma, flbroma, 
lipoma and chondroma (see p. 1141). 

Malignant tumours may be primary or secondary. The primary growths 
are carcinoma, sarcoma or endothelioma. Carcinoma arises in the bronchi, 
usually as a columnar-celled growth. A variety of bronchial new-growth 
formerly regarded as a lympho-sarcoma is now called an oat-celled tumour. 
It is probably derived from ^e basal cells of the bronchial mucous membrane. 
Squamous-celled growths of the bronchi are rare and are now said to be 
derived from basal cells. Round-celled and spindle-celled sarcomata growing 
from the pulmonary connective tissue are met with, while endotheliomata are 
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usually derived from the endothelium of blood vessels and lymphatics, or 
from the pleura. A primary carcinoma of the breast, oesophagus or medi- 
astinum may directly invade the lungs. Secondary carcinoma may have its 
primary focus in the breast, stomach, intestines, liver, pancreas or prostate, 
whereas a secondary sarcoma most often results from metastasis of a primary 
bony growth. Chorion-epithelioma and hypernephroma also give rise to 
secondary deposits in the lungs. 

Primary malignant rumours arc unilateral ; but secondary growths 
are often multiple and diffuse. Dissemination in the lungs may occur by 
spread along the bronchi or vessels, and a condition of miliary carcino- 
maiosis is at times produced. The pleura is often affected by direct 
extension. Infiltration of, or pressure upon, the mediastinal structures 
frequently occurs. 

Symptoms. — Simple tumours except adenomata are pathological curiosi- 
ties and, as a rule, only produce symptoms when they cause obstruction of a 
bronchus or press on mediastinal structures (see pp. 1046 and 1280). 

The early symptoms of malignant growths are slight, and consist of 
malaise with, perhaps, cough and expectoration. Later, when the growth 
becomes more extensive and exerts pressure on, or involves the larger 
bronchi, mediastinum or pleura, they are more noticeable. Pain, (fyspneea 
and loss of weight with cachexia usually develop, and the cough and ex- 
pectoration are more marked. The latter is often of the typical “ currant 
jelly ” or “ prune juice ” appearance due to altered blood. Microscopic- 
ally, groups of large fatty cells, or irregular epithelial cells may be seen. 
Malignant cells may be found in 60 per cent, of cases by Dudgeon’s wet method. 
There are usually no definite physical signs until the tumour causes pressure 
upon the bronchi, mediastinum or deep thoracic veins or nerves. The chest- 
wall may bulge locally, owing to the presence of a growth near the surface, or 
it may be retracted if a main bronchus is obstructed. An actual subcutaneous 
swelling caused by the tumour eroding through the chest-wall may be visible. 
Enlarged veins often run across the chest, and one or other arm may be 
swollen or oedematous if there is mediastinal obstruction. Vocal fremitus 
is often unaffected ; but is increased when the growth is near the surface, and 
diminished if pleural effusion has occurred. The percussion note over a 
moderate-sized tumour is impaired and may be extremely dull ; more often 
the dullness is due to collapse of the lung. The breath-sounds vary with 
the size and position of the growth, and with the displacement or pressure 
effects produced. They may be weak, or loud and stridorous. The stridor 
is usually unilateral. Adventitious sounds depend upon the presence of 
complications such as^bronchitis. Some degree of fever often occurs. The 
supra-clavicular and axillary glands are not infrequently enlarged, and evi- 
dence of malignant disease may be present in other parts of the body such as 
the abdomen. 

One special variety of apical carcinoma is the superior pulmonary sulcus 
or Pancoast tumour, which gives rise to a somewhat characteristic or sug- 
gestive clinical picture. The chief symptoms are pain in the shoulder, inner 
side of the arm and forearm together with weakness and wasting of the small 
muscles of the hand. Paralysis of the cervical sympathetic on the same side 
develops. There is usually localised dullness at the extreme apex. Eadio^ 
logical investigation reveals a sharply defined apical shadow with destruction 
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of posterior part of the first three ribs and sometimes localised vertebral 
erosion. Pancoast suggests that these tumours may arise from remnants of 
the fifth branchial cleft. 

Complications and Sequelae. — ^Bronchitis is nearly always present in 
some degree. Pulmonary collapse, fibrosis, bronchiectasis, emphysema, 
gangrene, hsemoptysis, pleural effusion, abscess and empyema are sometimes 
observed. The effusion is frequently bloodstained. In cases of primary 
malignant disease of the lungs, secondary deposits may occur in other parte 
of the body such as glands, brain, suprarenals, heart and bones. 

Course. — This is progressive, the patient gradually losing strength and 
dying from cachexia or some intercurrent affection. 

Diagnosis. — This is difficult in early cases, and not easy in some 
advanced ones. It not infrequently happens that metastases, especially 
in brain or bone, afford the earliest manifestations to be recognised. Diffi- 
culties may arise in connection with pulmonary tuberculosis, fibrosis and 
gumma of lung, aneurysm, pericardial and pleural effusion and enlarge- 
ment of the mediastinal glands due to Hodgkin’s disease or tuberculosis. 
The whole body should be searched for evidence of malignant disease else- 
where. The sputum should be examined repeatedly for tubercle bacilli and 
for cellular elements, and an X-ray examination made of the chest. By the 
stereoscopic method excellent evidence of pulmonary neoplasms is often 
obtainable. Lipiodol injection and X-ray examination or tomography may 
demonstrate the obstruction of a bronchus by the growth which often presents 
a tapering or “ rat-tail ” appearance. Bronchoscopy may also serve to 
establish the diagnosis especially in bronchial carcinoma. Temporary 
artificial pneumothorax may be helpful in diagnosis, particulaily in differen- 
tiating simple tumours in the periphery of the lung, growths in the medias- 
tinum and in the chest- wall. 

The Pancoast tumour may give rise to special difficulty. It has to be 
differentiated from syringomyelia, cervical rib, apical pulmonary tubercu- 
losis and secondary sarcoma. 

Prognosis. — Apart from those cases in which early recognition ma,j in 
suitable conditions render lobectomy, with removal of the growth, possible, 
this is hopeless, death occurring in a few weeks, or being delayed for two or 
three years. 

Treatment. — Simple tumours are often capable of complete removal 
with gratifying success. 

In malignant growths lobectomy or dissection pneumonectomy with com- 
plete removal of the growth is only practicable for cases recognised early in 
which there are no secondary deposits. 

Radon seeds are sometimes used ; when practicable they are inserted 
into the growth through a bronchoscope. In other cases they may be intro- 
duced directly into the growth by thoracotomy. Treatment by deep X-ray 
application may be useful by diminishing local pressure and relieving S5)Tnptom8 
chiefly in sarcoma or oat-celled carcinoma. Cure by these methods is 
rare. 

In oases unsuitable for lobectomy and radiation treatment this can only 
be palliative and symptomatic. Useless cough should be checked by sedative 
lozenges or a linctus. Dyspnoea due to pleural effusion may be relieved by 
tapping with or without air replacement ; but the fluid often reaccumulates 
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rapidly. Pain should be relieved by analgesic drugs, and in the later stages 
those containing opium or its alkaloids may be required. 


PARAGONIMIASIS 

Synonyms. — Pulmonary Distomatosis ; Lung Fluke Disease ; Endemic 
HsBmoptyais ; Parasitic Hemoptysis. 

iEtiology. — (See p. 306). 

pathology. — The flukes settle down in the lungs and form burrows. 
These burrows may coalesce and give rise to cystic swellings, varying from J to 

inches in diameter. These in turn develop fibrous sheaths and may give 
rise to abscess formation or pleurisy. The adult fluke is hermaphrodite, and 
lays numerous eggs which measure 100 x 70 /x. These are coughed ui) in the 
sputum, and are easily recognisable owing to their large size. The adult 
parasites are also occasionally found in the brain, liver, lymph glands and 
peritoneal cavity. 

Symptoms and Complications. — ^The onset of symptoms, after in- 
fection has taken place, is insidious, with cough and expectoration. The 
latter is very constantly blood-stained, and there may be profuse haemoptysis. 
Secondary pleurisy occurs when the cysts reach the surface of the lungs, 
causing pain. Examination may reveal no abnormal signs, at most there 
are a few scattered rales, together with signs of dry pleurisy at one point. 
Later in the disease the characteristic signs of the various complications 
may appear. 

For general, abdominal and cerebral symptoms and complications, see 
pp. 306, 307. 

Course. — This is chronic : the disease often persists for years, without 
giving rise to any acute disturbance ajiart from periodic hromoptysis. 

Diagnosis. — Distinction from other forms of haemoptysis is accomplished 
by discovering the ova in the sputum. To facilitate the examination a little 
O’l per cent, sulphuric acid should be added to it. 

Prognosis. — The immediate prognosis is good, the ultimate unfavourable, 
as there is considerable difficulty in eliminating the parasites, and permanent 
damage is wrought in the luugs. 

Treatment. — Prophylaxis is important where the disease is endemic. 
No bathing should be allowed in infected rivers, and all water used for drink- 
ing or washing should be boiled or filtered. Crabs should not bo eaten. 
When the disease has developed the patient should move from the infected 
area. Potassium iodide (grs. 10-20, t.d.s.) is recommended, but other treat- 
ment is symptomatic. 


CONGENITAL CYSTIC DISEASE OF THE LUNG 

.Etiology. — Congenital cysts of the lung may be met with in infants, 
children or adults. There is no infective or parasitic cause, and as in some 
instances cysts have been found in the foetus they are considered to be due 
to developmental errors. 

Pathology. — The following varietes are described : 1, The large balloon 
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cyst. This may completely compress a lung in an infant or young child. 
2. The solitary cyst. This may occupy half the lung-field. 3. Multiple 
medium-sized cysts, often situated near the root of a lung. 4. Multiple small 
cysts. These cause a honeycomb appearance of the lung resembling bronchiec- 
tasis. 

It is probable that in all cases the cysts are of bronchial origin. The 
lining membrane of the cyst is uniform, the cells having the characters of 
bronchial epithelium. Microscopically, the irregular distribution of the 
cartilage, muscle, elastic tissue and mucous glands in the supporting tissues 
differentiates congenital cysts from bronchiectatic cavities. The cysts may 
contain air only, or the contents may be watery, mucoid, or purulent if they 
become infected. 

Symptoms. — These vary with the variety of cyst present. The large 
balloon cyst, met with in infants or young children, may result in severe 
respiratory and cardiac distress. In such cases there is cyanosis, dyspnoea 
and displacement of the trachea, mediastinum and heart to the opposite 
side of the chest. The percussion note over the cyst is hyper-resonant and 
the breath-sounds are absent. Solitary cysts often give rise to no symptoms 
and are only discovered on routine X-ray examination. When infected the 
clinical features may resemble those of lung abscess or bronchiectasis. With 
multiple medium-sized or small cysts no symptoms usually appear until 
infection occurs, though haemoptysis may occur early. When infected, 
toxaemic symptoms develop, such as loss of weight, irregular fever, cough 
and expectoration which is sometimes offensive. Clubbing of the fingers 
may then soon be noted. On examination scattered areas of slight dullness, 
weak air entry with a few persistent rales may be detected. 

Course, Complications and Sequelae. — The onset of complications 
usually leads to the development of symptoms which call for investigation. 
Thus spontaneous pneumothorax may result from rupture of a cyst. In 
other cases suppuration occurs in the cyst with the formation of lung abscess, 
bronchiectasis or empyema. Cerebral abscess may be a late sequel. 

Diagnosis. — This is suggested by X-ray and by lipiodol or neo-hydriol 
examinations and possibly tomography. If the space in the cyst is free from 
fluid the X-ray appearances must be differentiated from those of pneumo- 
thorax, an emphysematous bulla, a thin-walled tuberculous cavity or, in 
some cases, a diaphragmatic hernia. If the cyst contains fluid, further 
investigations are required to exclude the presence of such conditions as 
lung abscess, encysted pleural effusion or empyema, hydatid cyst, dermoid 
cyst or a blood cyst. A definite diagnosis can sometimes only be made after 
operation by microscopical examination of a portion of the cyst. 

Prognosis. — This varies with the t 3 rpe of cyst present, the development 
of complications, and the treatment adopted. In many cases the prognosis 
is good, apart from rupture or infection. In the large balloon cyst there is 
risk of sudden death during an attack of distension. 

Treatment. — The large balloon cysts which are causing respiratory and 
cardiac embarrassment call for immediate treatment by the insertion of a 
needle. Subsequently the only hope of recovery lies in pneumonectomy. 

When the cysts are infected, treatment by postural drainage should first 
be adopted. Failure usually follows attempts at surgical drainage or collapse 
operations. If the cysts are unilateral and infected, the only hope of cure lies 
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in removal of the portiou of lung involved, either by lobectomy or 

by pneumonectomy ; and ao in bilateral cases it necessarily follows that no 
radical cure is possible. 


hydatid disease op the lung 

Hydatid cysts may develop in the lung in patients infected by the ova 
the ToBnioh echinoooccus, 

/Etiology — Man is the intermediate host of this parasite, and becomes^ 
infected directly or indirectly from the dog. The modes of infection and the 
life-history of the parasite are elsewhere considered (p. 314). Males are more 
often affected, and the condition is commoner among the poor than the 
well-to-do. It is rarely seen in this country except in patients from abroad, 
especially from Australia. 

Pathology, — Hydatid cysts have been described in the lungs in from 
5-6 to 10-8 per cent, of cases of hydatid disease in different parts of the world. 
The right lung is more often the site of the disease than the left, and the cyst 
is usually basic, though it may occur in the upper parts of the lung. It is 
generally supposed that infection of the lung is usually secondary to the liver, 
the ova reaching the lung through the diaphragm ; but the occurrence of pri- 
mary lung hydatid suggests the possibility of the embryo gaining access to the 
general blood stream, and thus reaching the lung by the pulmonary artery. 
There is, as a rule, a single cyst in the lung, but multiple or multilocular cysts 
are occasionally observed. The cyst may become as large as a cricket ball, 
but usually ruptures before it reaches this size. It has the same structure as 
hydatid cysts of other organs, with ectocyst and endocyst. It may develop 
brood capsules and daughter cysts, but is often sterile in this situation. 

The reactive changes in the lungs arc at first irritative and congestive, but 
eventually some fibroid changes occur, producing a more or less deWte 
fibroid capsule around the ectocyst. The overlying pleura may become 
inflamed, thickened and adherent when the cyst grows near the surface. 
Rupture may occur into a bronchus, into the pleura, pericardium or peri- 
toneum, or occasionally into the aorta or pulmonary vein, Rarely the con- 
tents of a small cyst may become inspissated, thus producing spontaneous 
cure. 

Symptoms, — Until the cyst becomes large enough to cause irritation, there 
may be no symptoms, but sooner or later cough and expectoration develop. 
The latter is generally mucoid, and frequently bloodstained. Dyspnoea 
becomes apparent and pain results if the pleura is involved. The signs may be : 
diminished vocal fremitus, localised dullness and weak or absent breath^sounds 
and voice-sounds over a limited area, generally in the lower lobe. A few riles 
may be audible round the dull area. Occasionally with a large cyst there 
may be some bulging on the affected side, and “ hydatid fremitus ” has been 
described. The heart may be displaced in rare oases. Examination by the 
X-rays generally shows a suggestive rounded shadow with very little change in 
the surrounding lung, except in chronic cases where some fibrosis may be 
observed. 

Some degree of eosinophilia is common but not invariable. When rupture 
into a bronchus occurs, there is usually sudden copious expectoration of watery 
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fluid containing hooklets. Daughter cysts and parts of the ectooyst may 
be coughed up and lead to dyspnoea and even suflooation from laryngeal 
obstruction. 

After rupture, spontaneous cure may result if the ectocyst is expectorated. 
More commonly the cavity becomes infected and the symptoms and signs 
become those of chronic abscess (see p. 1179). Bupture into the pleural 
cavity produces great pain, dyspnoea, cyanosis and shock, similar to the 
condition induced by pneumothorax. Rupture into the pericardium or into 
a vein is usually quickly fatal. When rupture occurs into a serous cavity, 
urticaria and severe toxic symptoms sometimes develop. 

Course. — This is generally progressive, though occasionally spontaneous 
cure occurs either before or after rupture. More commonly the cyst causes 
increasing pressure or irritative symptoms, and eventually rupture or sup- 
puration produces acute manifestations. 

Diagnosis. — ^The clinical features of pulmonary hydatid may be sugp;estive 
of pulmonary tuberculosis, pleural eflusion or now-growth. Diagnosis may 
be difficult before rupture occurs ; after this the discovery of hydatid hooklets 
or pieces of cyst-wall may establish the diagnosis. In suspicious cases the 
X-ray findings may be of great assistance, and confirmatory evidence may be 
obtained from cytological and serological examination. The former fre- 
quently shows eosinophilia, and the latter gives complement deviation when 
a suitable antigen, such as extract of hydatid cyst-wall, is used. A precipitin 
reaction may also be obtained with the fluid from another cyst. The Casoni 
intradermal test with the appropriate antigen has established itself as having 
special diagnostic value. 

Prognosis. — The prognosis is serious owing to the risks of rupture and 
suppuration. Spontaneous cure is rare, but can occur. After rupture into 
a bronchus, recovery may ensue, but more commonly abscess formation 
results. Rupture into a serous cavity is frequently fatal. Barly surgical 
treatment either before or after rupture improves the outlook. 

Treatment,— Aspiration of the cyst, either exploratory or therapeutic, 
is to be avoided. If the cyst can be diagnosed or localised before rupture, 
the lung should be exposed by thoracotomy, the pleura stitched together and 
the cyst incised, the endocyst removed, and the cavity drained. Suppuration 
of a pulmonary hydatid must be treated as a pulmonary abscess. 


THE PNEUMONIAS 

The term pneumonia has been somewhat loosely applied to any in- 
flammatory condition of the lung producing consolidation. When the 
consolidation aflects large areas of lung uniformly it is described as lobar 
pneumonia, and when it is patchy or lobular in distribution it is called 
lobular or broncho-pneumonia. 


1. LOBAR PNEUMONIA 
Synonyms. — Croupous or Pleuro-Pneumonia. 

Definition.— This is an acute infectious disease characterised by an in- 
flammatory lobar consolidation. 
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iStiology. — Predisposing causes . — Pneumonia may occur at a ny age. 
It is common in children up to the sixth year, the incidence being about equal 
in the two sexes. It is commonest between the ages of 15 and 40, when there 
is a preponderance in the male sex of two or three to one. It is also a fre- 
quent terminal malady in the aged" of both sexes. It may be doubted 
whether race has much influence, although in America and in the Rand 
mines the incidence and mortality among the black races are both high. 
Pneumonia is met with all over the world, but it is more rife in localities 
with changeable climate and cold winds. I^ seasonal incidence is well 
marked ; it is uncommon in the summer and autumn, and is most prevalent 
om November to March in this country. Although pneumonia is as a 
frle endemic and sporadic in its incidence, it is generally admitted that 
localised epidemics occur. Urban conditions, defective sanitatiou, pver- 
cfd wding and insufficient ventilation all conduce to the incidence of pneu- 
'monia. It is not uncommon to obtain a history of several previous attacks. 
Although the disease often attacks those in normal robust health, there can bo 
no doubt that debilitating conditions and diseases predispose to it, among them 
being chronic nephritis, diabetes, over-fatigue, exposure and alcoholic excess. 

Exciting causes. — The exciting cause in most cases is the presence of 
the pneumococcus of Frankel. It may be the only pathogenic ojganism 
found in the lung lesions and in the sputum, but not infrequently others, 
such as streptococci, staphylococci or Pfeiffer’s bacillus arc also present. 
Occasionally these organisms, and others, such as Friedlander’s pneumo- 
bacillus, the Bacillus typhosus^ the gonococcus and the B. pertussis ^ cause 
lobar consolidation ; but these conditions should be regarded as varieties 
of secondary pneumonia, and differentiated from the acute primary condition 
now under consideration. 

The pneumococcus. — The pathogenicity of the pneumococcus has been 
the subject of an interesting study by Cole, Dochez, Avery and Gillespie 
and more recently by Georgia Cooper and her co-workers. Originally three 
types were described ; Types I., II., III., which together account for more 
than 50 per cent, of aU cases. The remainder were included in a group referred 
to as Group IV. This has now been separated into 29 other types, making 
32 in all, by means of serological reactions. 

The American observers have shown that 40 per cent, of contacts with 
cases of pneumonia due to types I. and II. may harbour the corresponding 
organism for an average period of 23 days, and that they may develop pneu- 
monia from it. They have further demonstrated that a convalescent patient 
may carry pathogenic pneumococci in his mouth for as long as 90 days from 
the onset of the disease. They have also found pathogenic pneumococci 
in the dust of rooms ii^ which patients suffering from pneumonia have been 
nursed. The significance of this work is obvious. It confirms the view that 
pneumonia is an infectious disease, capable of being spread by carriers, by 
the convalescent patient, and by the dust of rooms. 

Although the pneumococcus is the specific exciting cause, its activities 
are often determined by some other factor, such as chill, exposure, over- 
exertion or injury. The presumption is that these conditions lower the 
general resistance of the individual, and thus impair the defensive mechanisms. 
Post-operative pneumonia may be a further instance of this, but doubtless 
some supposed cases are in reality due to lobar collapse. 
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Pathology. — The pneumococcus is found in the pulmonary lesions and 
elsewhere when complications occur. In some patients it is found in the 
blood. These are referred to as bacteriinmic cases and are usually more 
severe and often associated with complications. Experimental investigations 
on animals indicate that the avenue of infection is to the lungs by way of the 
trachea and bronchi, the blood infection being secondary to the pulmonary 
lesion. Four stages are commonly described in the process by which the lung 
becomes consolidated and returns to normal, namely, engorgement, red 
hepatisation, grey hepatisation and resolution. 

In the stage of engorgement the affected part of the lung is slightly 
enlarged, deep red in colour, and heavier than normal, although it still 
crepitates and floats in water. The pleura over it may be injected and 
lustreless and may even show early fibrinous exudate. On section, the 
hyperemia is obvious and there may be some oedema. On squeezing, frothy, 
bloodstained fluid exudes. Microscopically, the engorgement of the 
capillaries, the swelling and partial desquamation of the alveolar epithelium 
are the chief changes to be noted. In the stage of red hepatisation the 
affected area becomes completely consolidated, the general aspect on section 
being remotely similar to liver, hence the name hepatisation. The pleura 
is now notably inflamed and may be obscured by yellow fibrinous exudate. 
The hepatised area of lung is larger and much heavier than normal and bears 
the impress of the ribs upon it. On section, it is seen to be red in colour, 
solid and completely airless. It does not crepitate and it sinks in water. 
The lung tissue is found to be more friable than normal. On scraping the 
cut surface, which has a granular appearance, a reddish fluid is collected, con- 
taining small fibrinous plugs, which are practically alveolar casts. Micro- 
scopically, the alveoli are occupied by a coagulated exudate rich in fibrin 
and red l3lood corpuscles, with scanty leucocytes and a few larger cells 
derived from the alveolar epithelium. In the stage of grey hepatisation 
the lung tissue, although still solid, airless and non-crepitant, is greyish in 
colour, softer in consistence and still more friable. The surface of the section 
is less granular, and on scraping, a pale yellowish, almost puriform fluid is 
obtained. Microscoi)ically, the blood vessels are found to be relatively 
empty, the alveoli are now incompletely filled, the fibrin and red corpuscles 
have largely disappeared, and the alveoli are occupied by leucocytes and 
desquamated alveolar cells. In the stage of resolution, the exudate becomes 
more liquid and its cellular constituents undergo fatty degeneration. The 
liquefied exudate is largely absorbed, although expectoration may possibly 
assist in its removal. The lung returns to its normal spongy state and the 
alveolar epithelium is replaced. Some pleural thickening or adhesion may, 
however, result. In very severe and fatal cases, the stage of resolution may 
be replaced by one of purulent infiltration, in which the lung becomes paler, 
softer and in places almost diffluent. The scrapings are practically purulent. 

Although these four stages are described, it should be remembered that 
they are not sharply defined from one another, and that they only represent 
special appearances in a continuous process. Consequently, although the 
major part of the affected area of lung may be characteristic of any one of 
them, all four stages may be recognisable, especially in cases of a spreading 
type. The base is more often affected than other parts, and the right sidq 
more than the left,”ih tEVra”fi^^ of 3 "to "2. The unaffected parts of the lung 
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may show some catarrhal bronchitis, or some degree of collateral hypersemia 
or oedema. Pleurisy is an integral part of the affection, but it may proceed 
to serous or purulent effusion. Pericarditis and less frequently acute 
endocarditis may be found in fatal cases. Pneumococcal meningitis, arthritis 
and otitis are very occasionally observed. The liver and kidneys may show 
cloudy swelling, and the spleen is often slightly enlarged and soft. Jaundice 
may be observed, especially in right-sided cases. The right side of the 
heart may be engorged and dilated. 

Symptoms. — The exact incubation period is not yet established, but it is 
short, being probably from 1 or 2 days up to a week. The onset is sudden 
and acute, with chill, shivering or rigor in the majority of cases. In children 
convulsions take the place of rigors. Vomiting at the onset is not infrequent, 
occurring in about one-third of the cases. Less commonly the onset is 
insidious, or is preceded by malaise and catarrhal symptoms. The tempera- 
ture rises with the rigor, and as a rule a short, dry, irritating cough develops 
quickly, accompanied by a severe cutting pain on the affected side. The 
pain often becomes intense, and coughing may cause the patient great distress. 
The cough is frequently restrained as much as possible, and the breathing is 
rapid and shallow. By the second or third day the pain becomes less and the 
cough easier and more effective. Sputum, which at first is scanty, extremely 
viscid, tenacious and difficult to expectorate, now becomes more abifndant, 
although remaining viscid. In typical cases it is characteristically rusty 
at this stage, containing mucus, altered red blood corpuscles, alveolar 
epithelium and large numbers of pneumococci. In a few instances a small 
but definite ha3moptysis occurs. Occasionally the sputum is thinner and of 
“ prune juice ” type. 

Sleeplessness is often a distressing symptom, especially in the early and 
late stages. In some cases there are marked cerebral symptoms. Headache 
at the onset is common. Delirium is frequent, particularly in the asthenic 
type, in apical cases, and in alcoholics. In the latter it may be violent and 
is often like delirium tremens. The temperature is usually of high con- 
tinuous type throughout, reaching 103°, 104° and even 105° F. or more on 
occasions, especially in the sthenic type. In the asthenic it is often of lower 
range. Defervescence is by crisis in about 60 per cent, of the cases. Crisis 
is commoner in sthenic patients in types I., IV. and VII., and occurs more 
often on the odd than on the even-numbered days of the disease. The most 
common day for the crisis is the seventh. It is rare before the third or after 
the ninth day. At the crisis the temperature falls to normal or subnormal in 
about 12 hours. The patient often sleeps soundly at this time and may sweat 
profusely ; respiration is slower and easier and the pulse-rate falls. On waking, 
a dramatic change in the condition is usually noticeable. Pain and distress 
are ameliorated, cough i^ loose and easy, and the patient feels better, although 
weak. Looseness of the bowels and free diuresis are not infrequent, constitut- 
ing the “ critical evacuations.” The crisis is sometimes preceded by a pseudo- 
crisis, in which a considerable fall of temperature occurs, with little or no 
improvement in the general condition. A slight post-critical rise of tempera- 
ture of 1° or 2° F, is sometimes seen, but as a rule the temperature remains 
subnormal for a few days and slowly returns to normal. The pulse-rate may 
be slow for a time. Convalescence is generally rapid, although in cases which 
have had marked delirium, some mental confusion may be present for a day 
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or two. Defervescence by lysis is more common in asthenic patients. The 
temperature remits and may take from 2 to 4 days to reach normal or sub- 
normal levels. 

j^hy sic al signs vary with the stage of the disease. At first there is 
some restVeashess, hut soon the patient assumes a dorsal decubitus, or lies 
more on the affected side. The cheeks are flushed, often markedly so on 
the side of the lesion. The eyes are bright, but the expression is one of 
pain or anxiety. A crop of herpes on the Ups is very common. The tongue 
IS thickly coated and white, becoming dry and cracked in bad cases at a 
later stage. The akin feels dry and pungently hot. The also nasi are in 
action, and in children a puff or grunt accompanies each expiration, while the 
pause follows inspiration, instead of expiration. The respiration and pulse- 
rate are increased, the former disproportionately, so that the pulse respiration 
ratio becomes 3 or even 2 to 1 , instead of the normal 4 or 5 to 1 . 

In the early stage the pulmonary signs are slight. At the most there 
is lessened movement and diminished vocal fremitus over the affected area, 
with dubious impairment of note, weak air entry and possibly a few crepita- 
tions (indux), or pleural friction sounds, vocal resonance being unaltered. 
Of these, lessened air entry is probably the most common. Shght hyper- 
resonance of the opposite lung, with harsh breathing, may lead to error in 
diagnosis as to the side affected. 

The signs of consolidation (hepatisation) are generally apparent on tlie 
second or third day, except in oases where the disease starts deeply (central 
pneumonia). There is definite limitation of movement on the affected side, 
which is, however, slightly increased in size, as can be demonstrated by 
mensuration. Vocal fremitus is markedly accentuated over the affected 
area, except in massive pneumonia, and friction fremitus may be palpable. 
The note on percussion is dull, but has not the resistant stony character 
of that over an effusion. The note above or below the consolidated area is 
sometimes skodaic. The breath-sounds are tubular, and a few crepitations 
may be heard, but frequently adventitious sounds ore absent. In some 
cases a friction rub is audible. Bronchophony and pectoriloquy are usually 
very marked over the consolidated area. The breath-sounds in other parts 
may be vesicular or harsh, and a few rhonohi may bo present, The heart 
is usually in its normal situation, but is sometimes slightly displaced away 
from the affected side. In later stages the signs of dilatation of the right 
heart may become apparent. 

During resolution, which begins after the crisis or during lysis, the tubular 
character of the breath-sounds disappears, and they become at first bronchial 
and later harsh or vesicular. Coarse moist sounds, known as redux crepita- 
tions, are heard both with inspiration and with expiration. The dullness 
gradually diminishes, and the voice-sounds return to normal. In basal 
cases, in which the diaphragmatic pleura is involved early, there may be 
pain, tenderness and nbdoniinal rigidity simulating peritonitis, perforation 
or appendicitis. Graham Hodgson has shown by X-ray examination that 
the diaphragm rises in pneumonia, and in types I. and II. the consolidation 
begins near the hilum and spreads peripherally. In type III. the appearances 
are less characteristic, and may begin peripherally and spread centrally. 
Resolution reverses the order of appearance. It is rare for tihe spleen to be 
sufficiently enlarged to be palpable. The blood shows a lenoocytosis up to 
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20,000, occaeionally up to 50,000 in young or sthenic patients. Blood 
culture may yield pneumococci, although this was successful in only 30 per 
cent, of cases at the Rockefeller Institute. The urine is diminished in quantity, 
and there is a great reduction in the sodium chloride excretion until the crisis. 
Albumin and albumose are frequently found in small quantities in the urine 
during the febrile stage, and a few granular casts may be present. The 
uric acid excretion is increased to two or three times the normal, commencing 
the day before the crisis and generally falling to normal during the ensuing 
week. This is probably due to disintegration of the exudate in the alveoli, 
and BO forms a measure of resolution, although some authorities maintain 
that it runs parallel with leucocytosis and not with cell destruction. Pneumo- 
cocci can sometimes be obtained from the urine at the height of the disease. 
The blood pressure usually falls during the course of pneumonia, and according 
to G. A. Gibson a sudden rise indicates the imminence of some complication, 
such as delirium, whereas a sudden fall suggests the onset of cardio-vascular 
paralysis. 

The disease does not always follow the typical clinical course, and certain 
varieties are described : 

Apical pneumonia. — The consolidation may be limited to the apex or 
upper lobe of one lung. This is more common in children, the aged and 
alcoholics, and is often associated with marked cerebral symptoms. ' 

Creeping pneumonia (Migratory or wandering pneumonia). — The consolida- 
tion spreads irregularly in one or both lungs. Partial resolution occurs, 
but there is no true crisis, and as successive portions of the lungs become 
involved the temperature exacerbates, eventually falling by lysis in cases 
that recover. 

Central pneumonia. — The symptoms and appearance of the patient may 
suggest lobar pneumonia, and yet no abnormal signs can be detected in the 
lungs. In some of these cases there may be a deep-seated consolidation, 
which can usually be revealed by X-rays. A typical crisis may occur. 

McLssive pneumonia. — The bronchi, as well as the alveoli, may be filled 
with a fibrinous exudate. It is a rare condition and leads to difficulty in 
diagnosis, as the physical signs resemble those of pleurisy with effusion, 
vocal fremitus being diminished and breath-sounds weak or absent. The 
heart, however, is not displaced, or only slightly so. 

Post-operative pneumonia. — It is probable that some cases that were 
formerly described as post-operative pneumonia were in reality instances 
of massive lobar collapse (see p. 1166). At times a pneumococcal pneumonia 
follows the administration of a general anaesthetic, but it does not present 
any peculiar features. 

Traumatic pneumonia. — The fact that an injury to the chest may be 
followed after a short interval by a pneumonic process in the lungs has long 
been recognised. The condition was called “ contusional pneumonia ” by 
Litten in 1881. Klilbs showed later that the changes in the lungs in dogs 
following local trauma were mainly heemorrhagic, and that the lung opposite 
to the side injured may be affected by “ contre-coup.^* In the recorded 
cases of traumatic pneumonia two types can be differentiated — (1) those 
with lieemorrhagic lesions only, and (2) those showing haemorrhagic foci 
with a superimposed bacterial infection. The former recover rapidly, the 
latter often lead to a fatal issue. 
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Pneumonia in children. — This often presents certain characteristic 
features. There is rarely any sputum, the expectoration being swallowed. 
Convulsions at the onset are common. The lesion is often at the apex* of 
the lung. Cerebral symptoms are frequent, and empyema or otitis media 
often occurs as a complication. 

Pneumonia in the aged . — This occurs frequently as a terminal infection, 
often leading to a rapid and comparatively painless death. The onset may 
be insidious and the physical signs slight. 

In 'pneumonia in the insane^ lobar consolidation is often observed, - 
without marked constitutional disturbance other than fever. 

Secondary pneumonia . — Lobar pneumonia may develop during the 
course of certain acute specific fevers, notably enteric, typhus and plague. 

It is doubtful whether a true lobar pneumonia occurs in influenza, the con- 
dition to which the name influenzal pneumonia is applied being due to 
coalescing lobular pneumonia with heBmorrhagic extravasations. 

Complications. — Delayed resolution not infrequently occurs, the signs ' 
of consolidation persisting for weeks instead of days. Frequent careful 
examinations should be made and possible errors in diagnosis considered, 
such as the presence of tuberculosis or empyema. Gangrene and abscess 
are rare but recognised complications. 

P_ry pleurisy is an invariable accompaniment when the consolidation 
reaches the surface, and in a considerable proportion of cases slight serous 
elTusion occurs. This occasionally becomes frankly purulent and an empyema 
results. Bronchitis is common and may be due to a complicating secondary 
infection. Cardiac failure is a grave occurrence and can be recognised by ‘ 
increasing cyanosis, lividity and dyspnoea, with signs of enlargement of the 
right heart and with enfeeblement of the heart-sounds. Pericarditis is not 
very uncommon and is a serious complication. It may be dry or proceed 
to serous or purulent effusion. Acute endocarditis, sometimes of infective 
type, occurs. Abdominal complications are comparatively rare. They in- ^ 
elude pneumococcal peritonitis, colitis and nephritis. Acute dilatation of the 
stomach occurs in rare cases, and is usually rapidly fatal. Meteorism is more 
common and, although serious, is more amenable to treatment. Jaundice, 
due to catarrh of the bile-ducts, or to hajmolysis, is sometimes present. 

Pneumococcal meningitis supervenes in rare cases, and is invariably 
fatal. Delirium has already been referred to, and is especially serious when 
occurring in alcoholics. Pe ripheral neuritis has been described, but is very 
uncommon. Otitis media and arthritisj proceeding sometimes to suppura- 
tion, occur as complications, both being commoner in children. A parqtitisi 
sometimes going on to suppuration, Ls an occasional and serious complica- 
tion, especially in old people. During convalescence, t^ombosis of the 
yeins of the legs may occur in rare instances. 

Sequelae of lobar pneumonia are uncommon. Perhaps the most remark- 
able is the liability to subsequent attacks possibly due to infection by different 
types of pneumococcus. Some permanent pleural thickeping or adhesion 
may occur, and after an empyema the usual sequelse may result. Pulinonary,\ 
fibrosis (chronic interstitial pneumonia) is rare, especially in comparison with 
its frequency after broncho-pneumonia ; this may lead to broncluectasis. 

Course.— The course depends on the type and virulence of the infection 
and on the resistance of the patient. In a typical sthenic case, consolidation 
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is well established by the second oi third day, defervescence by crisis occurs 
Usually on the seventh day, signs of resolution become apparent a day later^ 
and all signs clear up within 14 days of the onset. In asthenic cases the 
course is less typical and often prolonged to 9 or 10 days, defervescence 
occurring by lysis. In fatal cases, death commonly occurs between the 
fourth and tenth days, although severe cases may prove fatal as early as 
the first or second day. After the tenth day a fatal result is generally due 
to complications. An abortive course is described, in which typical symptoms 
occur with slight or indefinite signs, the temperature falling by crisis within 
36 hours, followed by rapid recovery. This group includes the “ maladie 
de Woillez.’* It is difficult in many instances to establish the true causation 
of Bucfi cases. 

Diagnosis. — When the disease is well established and the history is avail- 
able, diagnosis is as a rule easy. To prove the pneumococcal origin, sputUm 
examination, lung puncture, or blood or urine culture is necessary. The 
investigation of serum reactions is necessary to establish the type of pneumo- 
coccus concerned if specific treatment is employed. 

At the onset, especially before the signs of consolidation develop, rliffi- 
culties in diagnosis often occur. The initial rigor or convulsion witli vomiting 
may suggest scarlet fever. In children, especially those with early apical 
pneumonia, headache, vomiting, convulsions, head retraction, squint *and 
even slight Kernig’s sign may lead to an erroneous diagnosis of meningitis. 
Pain in the side and cough, the altered pulse respiration ratio, and the 
presence even of slight abnormal physical signs in the chest, usually suffice 
in both instances to suggest the correct explanation. 

Occasionally the onset of pneumonia may simulate an acute abdominal 
condition, such as appendicitis or perforation of a gastric ulcer, owing to 
referred abdominal pain, sometimes with rigidity. The diagnosis may be 
very difficult, and laparotomy has not infrequently been carried out in error. 
The history, the pulse respiration ratio, the absence of tenderness on rectal 
examination, and the presence of pulmonary signs usually enable a correct 
decision to be made. 

Influenza may start acutely and simulate pneumonia, but the distribu- 
tion of the signs and the examination of the sputum generally serve to dis- 
tinguish between them. Typhoid fever less often gives rise to difficulty, 
but some cases of pneumonia pass quickly into a typhoid state, while some 
cases of typhoid fever develop consolidation in the first week. 

When consolidation is well established, the chief conditions to be differenti- 
ated are — (1) Broncho -pneumonia. The slower onset, the more prolonged 
course, the bilateral patchy physical signs, and the marked predominance of 
the bronchitic manifestations usually suffice to differentiate this group of con- 
ditions. (2) Secondary pneumonias, such as those in plague, typhoid fever, 
Mid influenza, can be diagnosed only from the history, the associated symptoms 
alid signs, and from the bacteriological examinations. (3) Friedlflnder’s 
pneumonia is rare. Its course is short, its prognosis grave, and it can only 
be reco^ised bacteriological investigation. (4) Massive collapse. The 
diagnosis of this condition and its differentiation from j^neumonia are 
discussed on p. 1167. (5) Acute pneumonic tuberculosis. The onset 

and early signs may be identical with those of pneumonia. The persistence 
of the fever, its tendency to become remittent or intermittent, and the 
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Occurrence of night sweats should suggest looking for tubercle bacilli in the 
Sputum. (6) Pleural efEusion and empyenla. Differentiation is generally 
easy, except in cases of massive pneumonia. Investigation of the position 
of the cardiac impulse, and of vocal fremitus and resonance, affords the 
most valuable aid. Orocco’s triangle may also assist. In some cases the 
diagnosis can only be established by the exploring needle. (7) Infarction 
of the lung in cardiac disease, Causing pain, cough, blood-stained expectora- 
tion, and dyspnoea, may simulate pneumonia. The absence of fever, the 
presence of ^e cardiac condition and the localised physical signs are generally 
Characteristic. (8) Acute oedema of the lung, especially in mitral stenosis, 
may suggest pneumonia. Fever is generally absent, the sputum is typical, 
and the primary cause may be apparent. An attack of paroxysmal tachy- 
cardia may give rise to difficulty, when it leads to dullness and crepitations 
at the bases, but careful examination should establish the very rapid action 
of the heart and the evidence of venous engorgement in other parts. 

Prognosis. — ^Lobar pneumonia is a serious disease, with a high mortality 
rate. This is profoundly iniluenoed by age and by recent methods of treat- 
ment. It is but little fatal in childhood, except in the first years of life. After 
the age of 60, the mortality until the new chemo-therapeutic measures were 
employed was from 60-80 per cent. The New York investigations at the 
Rockefeller Institute demonstrated the importance of the type of pneumo- 
coccus in prognosis ; thus, it was found that the mortality of oases with 
types I. and II. was about 26 to 30 per cent., of those with type III. 50 per 
cent., and of other types collectively only 12 per cent. With M. and B. 693 
(Dagenan, sulphapyridine) the average mortality of all types has been reduced 
to about 8 per cent. 

The previous habits and liLstory of tJie patient intlueiice prognosis con- 
siderably ; chronic alcoholism doubles the risk of a fatal issue, and the outlook 
is grave in patients who are the subjects of diabetes, chronic cardio-vascular 
disease, nephritis, marked debility or obesity. Unfavourable indications 
during the course of the disease are profound toxSsmia, a pulse-rate persist- 
ently 130 or more, a blood pressure in millimetres of metcury lower than the 
pulse-rate, and a temperature remaining at 106° F. or over for several days. 
Absence of the usual leucocytosis is generally of sinidter import. Dilatation 
of the right heart, with cyanosis progressing to lividity, is most grave. Modern 
statistic!^ confirm the traditional view that labial herpes is a favourable 
prognostic sign. 

Of complications, meningitis is invariably fatal, unless it responds 
to treatment by sulphapyridine while septic endocarditis is extremely 
grave. Gases with abscess or gangrene, although serious, sometimes recover, 
especially if operative treatment is practicable. The prognosis of those 
with pericarditis is serious, but not uniformly unfavourable. Cases with 
bilateral empyemata show a high morality . Late delirium is a very 
serious indication. 

Treatment. — Prophylactic, — Prophylactic vaccination has been Used 
with success by Lister in South Africa. He employed a triple vaccine, lUade 
from three types, and gave 6000 millions of each. Three injections were 
made at weekly intervals. 

When a case has occurred, all contacts should have a throat eiammation, 
and if virulent pneUtoococci are found a suitable antiseptic mouth was^h 
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should be used. The room in which the patient has developed the disease 
should be disinfected afterwards. If possible, no case of pneumonia should 
be nursed in a general ward of a hospital, and the doctor and nurse in attend- 
ance should wear gauze masks. All sputum should be disinfected. The 
patient should lie in a narrow bed away from a wall to facilitate nursing. The 
room should be well ventilated, and the temperature maintained at 60° to 
65° F. Treatment in the open air is not advisable except in very mild 
weather. Two important factors are rest and sleep. The patient should, 
therefore, be disturbed as little as possible by the examination of the physician 
and by the attentions of the nurse. He should not, however, be allowed to lie 
flat all the time, to avoid basal congestion. The diet should be restricted to 
fluids and semi-solids, eggs, milk, meat extracts and the various invalid 
foods being given up to 2 or 3 pints in the 24 hours. Dextrose, in the pro- 
portion of 2 to 4 ounces to the pint of lemonade or orangeade, is useful. Too 
much milk should be avoided, as it is liable to cause indigestion and flatulence. 
The irritating cough, which induces such intense pain, should be checked 
by a sedative linctus, or by lozenges, but it may be necessary to inject 
Y^th grain diamorpliine hydrochloride (heroin), or even Jth grain morphine 
to reheve pain and to induce sleep in the early stage. Local applications to 
the chest help to relieve pain. Hot linseed poultices to the back and side 
may be employed, but cataplasma kaolini or antiphlogistine applied on lint 
does not require such frequent changing and disturbs the patient less. Care 
should be taken to avoid too hot application, which may injure the skin. A 
pneumonia jacket is preferred by some, by others the ice poultice or ice-bag 
is found very soothing. A dose of calomel should be given at the onset, and 
the bowels should be opened daily, cither by a laxative or by a small soap 
enema unless at any stage the patient is profoundly exhausted. 

Sulphapyridine (Dagenan, M. & B. 693) has proved of great value in 
the treatment of lobar pneumonia due to all types of pneumococcus. It is 
put up in tablets containing 0*5 grin, for adults, and 01 25 grm, for infants 
and young children. The usual dosage for adults is 4 tablets repeated in 
4 hours, followed by 2 tablets every 4 hours for 2J days. Subsequently 
1 tablet is given every 4 hours for 24 hours, then 1 tablet every 8 hours for 
36 hours, making a total of 23 grms. in 5 days. In infants 0-125 to 0-25 grm. 
is given four-hourly. The dose for children is based on the body weight, 
but they require proportionately up to 50 per cent, bigger doses than adults, 
e.g. up to the age of 3 years 0-375 grm., and at 5 years 0-5 grm. is given four- 
hourly, until the temperature falls to normal, when a smaller dose may be 
given eight-hourly for two further days. Children tolerate the drug well. 
The tablets are best administered crushed and suspended in water, milk or 
fruit juices. The patient should not be given sulphur-containing substances 
such as eggs, onions, Epsom salts or Glauber salts during the course of the 
treatment. A sufiicient quantity of fluid should be taken to result in the 
passage of at least 50 ounces of urine in the 24 hours. At whatever stage in 
the illness the treatment is instituted the temperature usually falls to normal 
by lysis in 24 to 36 hours when the drug is effective, although the actual 
process of resolution in the lung is not accelerated. In some cases vomiting 
prevents an adequate concentration of the drug in the blood and the treat- 
ment has to be abandoned, but frequently the difiiculty can be overcome by 
varying the method of administration. The most important toxic effects 
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which may occur include nausea and vomiting probably central in origin, 
headache, cyanosis due to methsemoglobinaemia, and hsematuria. The latter 
may occur if the urine is too concentrated and is thought to be due to the 
formation of crystals of acetylated sulphapyridine. If the drug is admini- 
stered for longer than 5 days there is a possibility of further complications 
ensuing, such as drug fever and granulocytopenia. In the former the 
temperature may rise to 104° or 105° F. and morbilliform, scarlatiniform 
or urticarial rashes appear. A preparation of soluble sulphapyridine 
(Dagenan — sodium) may also be given intramuscularly or intravenously if the 
patient cannot tolerate the drug by mouth. It is put up in ampoules con- 
taining 1 grm. in 3 c.c. The intramuscular injections are given undiluted and 
are painful. For intravenous injection the contents of the ampoule are 
diluted to 10 c.c. with normal saline. The usual dose is 1 grm. every 4 hours. 
In the early stage, a simple saline diaphoretic mixture may give comfort by 
promoting the action of the skin and by rendering the sputum less viscid. 
For this purpose liq. ammon. acetat. min. 120, potass, citrat. grs. 20, syrup, 
aurantii min. 60 and water to the ounce, may be given every 4 to 6 hours. 
The use of depressant drugs, such as tartar emetic, aconite, or pilocarpine, 
although formerly recommended, is now generally discarded. Expectorants 
such as ammonium carbonate or iodide of potassium in doses of 3 to 5 grains 
are often recommended after the second day, but are of doubtful utility. 

Cardiac embarrassment and failure are the conditions requiring the most 
active treatment in this disease. A careful watch should be kept upon the 
colour of the patient, tlie condition of the pulse and the size of the heart. 
Digitalis, in doses of 5 to 15 minims of the tincture, may be added to the 
mixture, or given with brandy. Nikethamide (ooramine), either by the 
mouth or hypodermically, is often of value and has largely replaced the use 
of camphor, though the latter dissolved in sterile oil may be given in 3-grain 
doses twice daily. If signs of acute heart failure occur, strophanthin gr. 
may be given intravenously, or digitalin gr. with strychnine sulphate 
or hydrochloride gr. nV hypodermically. The latter may be repeated 

in from 4 to 6 hours if necessary. Strychnine alone may be given in doses of gr. 

every 4 hours, and is often very useful. Other circulatory tonics which may 
be employed hypodermically are pituitary (posterior lobe) extract J to 1 c.c., 
or adrenaline 5 to 10 minims of 1 in 1000 solution. Alcohol is often useful ; 
it should not be given too early in the attack, but where there are indications 
of incipient cardiac weakness 4 to 6 ounces daily may be given, and this even 

to alcoholics. . 

Oxygen inhalations may be helpful in any case where there is distress or 
cyanosis. It should be warmed, and may be bubbled through alcohol. It 
may be administered continuously by means of a double nasal catheter with 
flow-meter and humidifier if available, or the B.L.B. mask by which with 
various adjustments an alveolar concentration of oxygen of more than 90 per 
cent, can be obtained. An oxygen tent is now rarely used except for infants 
and children. These methods may prove of the greatest value where 
there is marked anoxoemia. Venesection to the extent of 10 or 12 ounces 
is of some value if there is lividity from right-sided engorgement, especially 
in sthenic cases. As a rule it is best not to interfere with the temperature 
by antipyretic drugs and measures unless it remains over 104° F., when 
sponging, either tepid or cold, should be tried. 
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Sleeplessness is a frequent and distressing symptom and requires treat- 
ment. In the early stages 10 grs. of Dover’s powder or an injection of mor- 
phine or diamorphine hydrochloride (heroin) are usually effective. In the 
later stages, morphine should only be given with care, and then in association 
with atropine gr. to and strychnine gr to Paraldehyde min . 
120 with syrup of orange in 2 ounces of water, is safe and often effective. 
Chloralamide grs. 20 to 30, with bromides may be tried. In oases with delirium 
an ice-cap should be applied to the head, and the patient sponged with tepid 
water. Morphine may be necessary, and in severe cases hyosoine, gr. ^inr, 
may be injected j but the latter is a dangerous drug and the patient’s con- 
dition should be watched, and strychnine administered if necessary. Tympan- 
ites, .when present, is distressing and exhausting, and should be treated by 
passing a rectal tube or by the administration of an enema of asafcetida or a 
turpentine wash-out. If these measures fail, carbachol (doryl) or acetylcholine 
may be employed cautiously. 

Specific . — Specific antiserums arc now available for many of the types, 
and have been used with some success. Horse serums, highly concentrated 
and refined by Felton’s method, are now available for types I., II., IV., V., 
VII. and VTII. Eabbit antipneumococcus serum is available for type HI., 
and many others. It has the advantage of ease of preparation and of con- 
siderable concentration. If it is proposed to employ serum treatnnfent it 
is necessary first to determine the type of pneumococcus concerned by sero- 
logical tests. A rapid method involving the testing of the organisms in the 
fresh sputum against test serums has been introduced by Armstrong and 
simplified by Neufeld. The specific scrum causes swelling of the capsules in the 
corresponding type. The patient’s sensitiveness to the serum must then be 
determined by an intradermic injection of 0*02 o.c. of diluted serum (diluted ^ 
with saline), and if he shows a reaction he must be desensitised by small injec- 
tions to prevent anaphylaxis. The serum is then diluted with an equal volume 
of warm sterile saline and 10 to 15 c.c. injected intravenously at the rate 
of 1 c.c. a minute, followed by 90 c.c. more during the next quarter of an 
hour. This dose is repeated every 8 hours until improvement occurs. 
Felton’s serum (2000 units in 1 c.c.) is administered intravenously undiluted, 
after being warmed to body temperature and after careful preliminary tests 
as to sensitiveness. The initial dose is 10,000 units, slowly injected intra- 
venously. Amounts up to 40,000 or 50,000 units are given in the first 24 
hours, though as much as 100,000 units may be necessary in severe cases. 
The earlier it is given, the greater is the likelihood of success. It is as a 
rule unnecessary in young children and adolescents, and contra-indicated in 
advanced age and in patients known to be allergic. Rabbit serums are given 
undiluted intravenously after being warmed to body temperature. At least 
5 minutes should be takeh to inject each dose. If anaphylactic manifestions 
occur adrenaline should be given subcutaneously at once. 

Vaccine treatment is recommended by some, but the results are generally 
disappointing during the acute stage. A common method is to give 20 
millions of a stock pneumococcus vaccine, and then to use an autogenous 
one as soon as it can be made. Sensitised and detoxicated vaccines have 
also been prepared. Vaccines seem to be more valuable in cases of delayed 
resolution. 

Artificial pneumothorax has been suggested as a method of treatment. 
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There is as yet no convincing evidence of its value, but in cases with severe 
pain, the introduction of sufficient air to separate the inflamed surfaces of 
the parietal and visceral pleura is worth considering. 


2. BRONCHO-PNEUMONIA 

Synonyms. — Lobular Pneumonia ; Catarrhal Pneumonia ; Capillary Bron- 
chitis. 

Pulmonary consolidation of lobular distribution occurs in a variety of 
conditions which have little else in common. A satisfactory classification 
is at present difficult. The term capillary bronchitis is misleading and should 
be regarded as obsolete, since any inflammatory condition affecting the finer 
bronchi is invariably associated with alveolar changes. For convenience 
the following varieties of broncho-pneumonia may be described ; (1) Primary. 
(2) Secondary. (3) Aspiration or deglutition. (4) Tuberculous. 

a. Primauy Broncho-pneumonia 

.£tiology. — This form almost invariably affects infants under 2 years 
of age, in whom a lobular pneumonia seems sometimes to occur under con- 
ditions which would induce lobar pneumonia in older children or adults. 
It occurs equally in the two sexes, and is commoner in the winter and the 
spring. Rickets, malnutrition and debility are predisposing conditions, 
but it sometimes develops in healthy robust infants after exposure or chill. 
The pneumococcus is the organism usually found, either alone or in associa- 
tion with others, such as streptococci, staphylococci, the Micrococcus catar- 
rhalis or Friedlander’s pneumo-bacillus. 

Pathology. — Widely scattered patches of consolidation are found in one 
or both lungs. These may be small and separated by areas of collapse or 
emphysema. Occasionally they are almost confiuent, and at first sight 
appear like lobar pneumonia, constituting the pseudo-lobar form ; but 
careful observation shows that the distribution is lobular and that zones of 
incomplete consolidation or of normal lung tissue separate the solid areas. 
If the .process reaches the surface some degree of pleurisy is present, although 
this is less than in lobar pneumonia. 

Microscopically, the appearances approximate to those of the lobar 
form ; the alveoli are found to be filled with exudate, in which leucocytes 
and desquamated epithelial cells are present, together with some fibrin and 
red blood corpuscles. Catarrhal changes are also present in the bronchi. 

Symptoms. — The onset is acute, with vomiting and chill, or convulsion, 
as in lobar pneumonia, but may be more gradual. Cough, cyanosis and 
dyspnena develop rapidly. There is no expectoration, since infants and 
young children swallow the sputum. Cerebral symptoms simulating menin- 
gitis are common. The temperature rises quickly to 103°, 104° F., or 
higher, and the range is of the same character as in lobar pneumonia. Defer- 
vescence by lysis is the rule. 

The physical signs are variable. In cases with widespread consolidation 
they are very similar to those of lobar pneumonia, with dullness, tubular 
breathing, increased voice-sounds and crepitations. In other cases, although 
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the aspect of the infant appears characteristic of pneumonia, with rapid 
breathing, cyanosis, reversed rhythm of inspiration and expiration, sucking 
in of the lower ribs and dilation of the alse nasi, the signs are more scattered. 
Tubular breathing and increased voice-sounds may only be heard in localised 
patches, especially in the lower lobes. Crepitations are commonly present, 
and rhonchi may be audible over both lungs. 

Complications and Sequelae. — These are similar to those of lobar 
pneumonia. 

Course. — This is usually short, the temperature falling in from 3 to 7 
days, but it may be more prolonged and be suggestive of tuberculosis, or 
some other form of secondary bronchitis. 

D^gnosis. — Primary broncho-pneumonia has to be distinguished from 
the lobar form to which setiologically and pathologically it is so closely related. 
The acute onset without previous respiratory symptoms will suggest its 
primary character, while the patchy distribution of the signs generally 
suffices to establish its lobular distribution. In pseudo-lobar forms, this 
differentiation may be almost impossible during life. The cerebral symptoms 
at the onset, and the early absence of pulmonary signs may give rise to 
difficulty, as in the first stage of lobar pneumonia. 

Prognosis. — The prognosis of primary broncho-pneumonia is generally 
unfavourable, especially in very young or debihtated infants. 

Treatment. — This is practically identical with that of secondary broncho- 
pneumonia in children. 

h . Sbcondaky Bboncho-pneumonta 

In this condition there is inflammation of the bronchi, spreading down 
to and involving the alveoli. It is generally a catarrhal process, but may go 
on to septic or suppurative manifestations. 

iCtiology. — A secondary broncho-pneumonia may occur at any age, but is 
much more common in early and advanced hfe. It is equal in its incidence 
in the two sexes. It frequently occurs as a complication of measles, whoop- 
ing-cough, psittacosis and influenza, less commonly in cases of diphtheria, 
scarlet fever, plague and the enteric group. A bronchitis starting in the 
larger tubes may spread downwards to the alveoli. Broncho-pneumonia 
may develop during the course of acute gastro-enteritis. A secondary 
broncho-pneumonia occurs as a terminal infection in many old and debilitated 
persons and in those with chronic wasting or cachectic diseases, and also in 
chronic cardio-vascular conditions, chronic renal disease and in many pro- 
gressive nerve degenerations. Any septic process may produce a metastatic 
broncho-pneumonia. This occurs in association with otitis media, suppura- 
tive processes about the appendix or Fallopian tubes, and cerebral abscess. 

Bacteriology . — This is, as might be expected, very varied. Streptococci 
are frequently present, especially the haemolytic variety, generally associated 
with other organisms, such as the pneumococcus, Pfeiffer’s H, inJluenzcB, 
staphylococci and those found in catarrhal conditions of the upper air-passages. 
The B. pertussis may be found in cases associated with whooping-cough, the 
B. pestis in plague, and occasionally the B. diphthericB in diphtheritic broncho- 
pneumonia. The importance of Friedlander’s B. pneumonicB was formerly 
overestimated in this connection. 
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Pathology. — When, from any of the above-mentioned causes, an in- 
flammatory process reaches the finer bronchi, the alveoli become affected in 
three different ways. Owing to the blocking of the bronchi by secretion or 
exudate, small areas of collapse of lobular distribution are produced. The 
inflammatory process extends into some or all of these, and areas of lobular 
consolidation result. Not infrequently the adjacent groups of alveoli become 
distended and are thus in a condition of acute emphysema. The lungs are 
normal in size or slightly enlarged. The surface presents a somewhat 
uneven, mottled appearance. There are small projecting patches of firmer 
consistence and reddish - grey colour, due to the consohdated lobules. 
Adjacent areas may be depressed and slaty blue, from lobular collapse, while 
the intervening lung tissue is normal or pinkish and emphysematous. There 
may be dimness or slight roughening of the pleura where the consolidated 
areas reach the surface, but serous or purulent effusion is uncommon. On 
section, the lung is found to be congested and sometimes oedematous, especi- 
ally at the bases, while the bronchi exude pus or muco-pus from their cut 
ends. The reddish-grey areas of consohdation arc found to vary in size 
from a pin's head to a hazol nut. They are generally more abundant in 
the lower lobes, especially posteriorly. The consolidated and coDapsed 
areas both sink in water, and do not crepitate. There is often some peri- 
bronchitis, and the bronchial glands are usually enlarged. Microscopically, 
the finer bronchi and the consolidated alveoli are found to be filled with an 
exudate containing large numbers of leucocytes and desquamated, pro- 
liferating epithelial cells, but in which few red blood corpuscles and little or 
no fibrin are found. 

In the very acute conditiou to which the name capillary bronchitis was 
formerly applied, consohdation may not bo apparent, but microscopical 
examination invariably demonstrates the involvement of the alveoli. In 
influenzal broncho-pucumonia the pathological changes probably commence 
as an exudative bronchiolitis, associated with capillary haimorrhagcs. 
Secondary infections are probably responsible for the consecutive broncho- 
pneumonic process, wliich results in flooding of the alveoli with an exudate 
containing red cells, but Httle or uo fibrin. 

Symptoms. — In the cases ensuing on bronchitis in infants or old people 
(formerly called capillary bronchitis), initial symptoms may be sUght, and 
simply those of ordinary bronchitis, namely, malaise, slight fever and cough, 
with or without expectoration. The implication of the finer tubes and 
alveoli is usually marked by a rapid rise of temperature, great prostration, 
quick breathing and an irritating, persistent and often ineffective cough. 
In children, the also nasi work, the lower ribs are sucked in, and the pneu- 
monic type of breathing develops. The patient becomes cyanosed, the pulse 
is rapid, 120 or more, and the respirations 50 or 60 per minute. The physical 
signs are in general indistinguishable from those of primary broncho-pneu- 
monia, but breath sounds are often harsh and puerile, while tubular breathing 
is not heard, or orJy in very locahsed areas. In old people, cyanosis, rest- 
lessness and delirium may occur, and later the cough become less frequent, 
the patient being drowsy and tending to sink down in the bed, whereas 
previously there was orthopnoea. These symptoms are ominous and indicate 
failure of the respiratory centre. 

The physical signs are often those of bronchitis, harsh or weak ixispiia- 
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tion and prolonged expiration, sibilant and sonorous rboncbi and crepitations 
or crepitant ralea especially at the bases. Patches of tubular breathing 
with increased voice sounds may develop but are not always present. 

In other forms of secondary broncho - pneumonia similar symptoms 
and signs develop more insidiously in the courise of the primary disease. 
Broncho-pneumonia should be suspected when cough, expectoration and 
dyspnoea, together with a remittent type of temperature, develop in tlie 
course of an acute specific fever or other severe illness. In all forms, anorexia 
is common, the mouth and tongue become dry, and thirst is complained of. 
The urine presents the usual high-coloured, concentrated character of febrile 
conditions. It is often diminished in quantity, may contain a small quantity 
of albumin, and not infrequently deposits urates. 

Complications and Sequelae. — These are relatively infrequent. Pleurisy 
may proceed to eflusion, and when this occurs it is often purulent. Abscess 
and gangrene are rare, but develop rather more frequently than after lobar 
pneumonia. Other complications, such as pericarditis, endocarditis, menin- 
gitis and nephritis, are probably due to blood-borne metastasis. 

The most, important sequel is pulmonary fibrof^is, which is often the origin 
o£ bronchiectasis later in life. Pulmonary tuberculosis is frequently described 
as a sequel, especially after measles, and may be due to inflammatory changes 
in the bronchial glands activating a quiescent tuberculous deposit there. 
In many cases of tuberculosis described as following on broncho-pneumonia, 
it is more probable that the original lung affection was tuberculous. 

Course. — Secondary broncho-pneumonia generally has a longer course 
than either the primary form or the lobar variety of pneumonia. The fever 
often persists in remittent type for two or three weeks, and sometimes even 
for two or three months, although in this case tuberculosis should be sus- 
pected. The decline is almost always by lysis. Convalescence is often slow', 
the patient being left thin, weak, anaemic and debilitated. 

Diagnosis. — The development of pulmonary symptoms, and of more or 
less characteristic physical signs in the course of measles, whooping-cough 
or one of the other diseases mentioned above, usually renders the diagnosis 
easy. Difliculty may arise in regard to tuberculosis, which in one form 
produces lobular pneumonic lesions with symptoms and signs indistinguish- 
able from other varieties of secondary broncho-pneumonia. In any case 
where the fever lasts more than three weeks, or where the signs show no 
tendency to resolve or are chiefly apical, tuberculosis should be suspected. 
Unfortunately in children sputum is rarely available. An attempt is some- 
times made to obtain it on gauze held in forceps, after exciting cough by 
touching the fauces. The mucus in the fauces may also be examined for 
tubercle bacilli. The diagnosis may, however, remain doubtful, until signs 
of softening become establislied. 

Bronchitis rarely gives rise to difficulty. The fever is usually less high, 
and of shorter duration, while the physical signs are different, sigiis of con- 
solidation being entirely absent. Hypostatic pneumonia may have to be 
oonsidered. There is usually some obvious cause for this, such as cardiac 
di^se and failure, or prolonged confinement to bed. The temperature la 
gunemlly lower and the distribution is lobar. 

Pleural effusion and empyema can generally be differentiated by the 
alteration of vocal fremitus and the displacement of the cardiac imptdse. 
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In case of difficulty the exploring syringe enables a distinction to be 
made. 

Prognosis. — The prognosis in secondary pneumonia is serious. Many 
deaths occur from this compHcation in the acute specific fevers, particularly 
with measles and influenza. Even the form lollowing on severe bronchitis 
is frequently fatal, especially in old people and in wrongly fed or debilitated 
infants. The development of delirium, of a pulse-rate over 160, of marked 
cyanosis and dyspnoea is unfavourable. In old people, drowsiness, sinking 
down in the bed, and cessation of cough are very grave indications. 

Treatment. — The treatment is very similar to that of lobar pneumonia, 
except that slimulant and expectorant drugs may be necessary from the 
first. At the present time there is practically no difference in the methods 
of treatment applicable to the primary and secondary forms. In cases due to 
pneumococcal infection sulphapyridine should be employed (see p. 1234). If 
streptococci are established as the infecting agent , one of the sulphanilimide 
preparations should be given at once. 

The patient must be in bed, and the position should often be changed 
BO as to prevent hypostatic congestion. The room should be well ventilated, 
but without draughts, and the temperature kept at 65® F. both night and 
day. In the early stages the air may be moistened by a steam kettle, but 
the use of a tent is generally to be avoided. Poultices are now less generally 
employed than formerly, especially for children, and a light pneumonia jacket 
of Gamgee tissue is usually preferred. The diet should be restricted to fluids 
and semi -solids, as in pneumonia. Stimulants may be given early if the 
pulse becomes weak, in doses of 10 drops of brandy every 2 hours to infants, 
and quantities up to 4 or 6 ounces in the 24 hours to old people. The dry, 
distressing cough at the onset may be loosened by giving a simple alkaline 
febrifuge mixture, such as liq. ammon. acetat. min. 120, pot. citrat. grs. 10, 
sod. bicarb, grs. 10, with flavouring agents, such as syrup of tolu and chloroform 
water. Later, ammon. carb. and tinct. ipecac, may be given, but large doses of 
expectorants are to be avoided because of their irritant effect on the stomach. 
Opiates should not be administered except as tinct. opii camphorata or possibly 
Dover’s powder in the early stages. In infants they should not be given 
at all. 

When in infants or children, the bronchi are becoming blocked by the 
secretion within them, as evidenced by increasing dyspnoea, an emetic should 
be given. For this purpose tinct. ipecac, or ammon. carb. in emetic doses is 
the most effective. In old people, ammon. carb. may be given in milk in 
doses of grs. 10 two or three times a day, and energetic counter-irritation 
applied to the bases by means of turpentine stupes, dry cupping or strong 
liniments. 

Strychnine either by the mouth or hypodermically is strongly recom- 
mended in cases in which the respiratory centre shows signs of failure. It 
may be pushed, if necessary, to the point of producing slight muscular 
twitchings. Nikethamide (coramine) or camphor injections and cardiac 
tonics may be given under the same conditions as in lobar pneumon a. 
The administration of warmed oxygen may give relief to dyspnoea and 
distress. 

In cases in which resolution is delayed the question of vaccine therapy 
may be considered. It seems sometimes to be oi distinct value. 
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c. Inhalation, Aspiration and Deglutition BRONCHo-PNEUMONtA 

Acute broucho-pneumonic processes may be caused by the inhalation 
or aspiration of fluid or solid particles, derived from the upper air-passages 
or from other parts of the lung. To this form the name of aspiration, or 
inhalation pneumonia is applied. When from any cause food particles are 
drawn into the bronchi and broncho-pneumonia results, the conebtion is 
referred to as deglutition pneumonia. The resultant processes are similar, 
and are in effect analogous to those caused by other septic or infected foreign 
bodies inhaled into the bronehi. 

etiology. — These conditions may occur at any age, but are more common 
in adult life. They result from septic processes in the mouth, naso-pharynx, 
larynx or trachea, and from any morbid state leading to anassthesia of the 
pharynx, or to difficulty in deglutition. They occur in association with 
ulcerating growths of the mouth, tongue, tonsil, pharynx or larynx, and after 
operations for these conditions or upon the nose and throat, including 
tracheotomy. Aspiration broncho-pneumonia may also result from vomit- 
ing during or after the administration of an ansesihetic. Carcinoma of the 
oesophagus eroding the trachea may be a cause. Diphtheritic or other 
forms of paralysis, coma from any cause, especially cerebral vascular 
lesions and uraemia, may lead to the passage of food particles into the, air- 
passages. Other cerebral lesions, such as abscess or tumour and bulbar 
paralysis, can also produce the same condition. Infected material may be 
aspirated from diseased to healthy parts of the lung, as in ha)moptysis, 
abscess, gangrene and bronchiectasis, or after rupture of an empyema into a 
bronchus. 

Pathology. — Any material reaching the air-passages in this manner is 
certain to be laden with infective micro-organisms, which may induce bron- 
chitis and broncho-pneumonia. Since pyogenic organisms are often present, 
suppuration is frequent and single or multiple abscesses result, or even 
gangrene. If the pleura becomes involved, empyema may develop. 

Symptoms. — These are in general similar to those of secondary broncho- 
pneumonia and are superadded to those of the primary condition. There 
is generally high temperature, sometimes with rigors, cough and expectora- 
tion which is occasionally offensive. It may be mixed with food material 
and with blood. The physical sigius are those of bronchitis and widespread 
broncho-piieumonia. 

Complications and Sequels. — Tlicsc are somewhat similar to those of 
other inhaled foreign bodies, and compri^^c abscess, gangrene and empyema. 

Course. — The course is generally short, owing to the severity of the 
process and the gravity of the primary cause. In the comparatively rare 
cases that recover the course may be severe and protracted. 

Prognosis. — From the ffhturc of the primary condition and the intensity of 
the resulting broncho-pneumonia, this is usually grave. 

Treatment. — Prophylactic. — The utmost care should be paid to the 
toilet of the mouth and pharynx in disease of, or opeiaions upon, these 
parts. In paralysed or unconscious patients it may be necessary to resort to 
nasal feeding. In haemoptysis or bronchiectasis the patient should lie rather 
on the affected side. 

The treatment of the developed condition can be only palliative or 
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symptomatic in many cases. In most instances the general treatment is 
similar to that of secondary broncho-pneumonia. 

d , Tubbeculous Broncho-pneumonia 

This constitutes one form of pulmonary tuberculosis (see Acute Caseous 
Tuberculosis, p. 1191). 


PNEUMONITIS 

Definition . — K localised or disseminated inflammatory process involving 
the whole texture of the lung and bronchial structures in the areas affected. 

Etiology. — ^Any severe septic infection of the bronchi or lungs may 
proceed to pneumonitis. The commonest infecting agents are streptococci, 
especially the hajmolytic and anaerobic varieties. The fusi-spirochaetal 
organisms may also cause it. Pneumococci alone seldom lead to pneumonitis, 
though they may be found in association with other organisms. Pneumonitis 
is chiefly met with in later adult life, and more in the male sex. It may 
be produced by the aspiration of foreign bodies. It sometimes occurs in 
association with bronchiectasis and may be one of the conditions associated 
with the febrile attacks occurring in that condition. 

Pathology. — The affected area is deeply congested, solid and airless. 
The bronchi may exude pus. Softening is frequent, leading to the formation 
of one or more abscesses. Empyema may occur as a sequel or complication. 

Symptoms. — The onset is usually acute and the general clinical features 
are identical with those of severe broncho-pneumonia. There is usually 
troublesome cough, with more or less copious mucopurulent expectoration. 
Dyspnoea and cyanosis may be marked. There is marked prostration and the 
patient is almost always gravely ill. The physical signs are usually those of 
localised pneumonia or &oncho-pneumonia. The blood picture is similar 
to that of abscess of the lung — a leuoocytosis with polymorphonuclear pre- 
ponderance. 

Diagnosis is generally established by X-ray examination, showing diffuse 
dense areas of consolidation, often progressing to abscess formation. The 
areas may be multiple and the process may spread widely. 

Prognosis. — The prognosis is in the main serious, and depends to some 
extent upon the cause. Many cases, however, recover under treatment either 
with or without abscess formation. 

Treatment is in the first instance that of broncho -pneumonia. When 
abscess formation occurs, postural drainage, adapted to the situation of the 
abscess or abscesses, should at once be adopted. 

A simple pneumonitis has been described in children by Gill. The 
symptoms are cough, anorexia and loss of weight. On physical examination 
one or more areas of impaired percussion note with a few rales are found. 
Badiological examination reveals opacities in the corresponding situations. 
These symptoms and signs usually clear up in a few days without treatment, 

R. A. Youno. 

G. E. Beaumont. 
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DISEASES OF THE PLEURA 

PLEURISY 

Pleurisy or pleurilis is an inflammation of the pleural membrane covering 
the lung, or of its parietal reflexions. 

An sstiological classification, based on the bacteriological findings, would 
be the most satisfactory one, but is at present impracticable, chiefly owing 
to the difficulty of establishing the bacteria concerned in many cases. The 
classifioation usually adopted depends upon the effects produced. If the 
process leads only to fibrinous deposit it is described as dry 'pleurisy. If, in 
addition, much serous fluid is poured out, the condition of pleurisy with 
effusion results, while if pus-formation occurs, the aflection is described as 
purulent pleurisy or empyema. 

It is, however, important to recognise that, although such a classification 
is convenient from a clinical standpoint, the three conditions are in reality 
only stages or degrees in the pleural response to irritative or noxious agents. 
The form occurring in any given case depends upon the nature of the cause, 
the extent of the infection and the degree of resistance possessed b^ the 
individual affected. Further, pleural inflammations may be primary or 
secondary to local disease or to blood infection, and they may be acute or 
chronic in course. 


A.— ACUTE DRY PLEURISY (ACUTE FIBRINOUS OR 
PLASTIC PLEURISY) 

iCtiology. — This affection may be primary or secondary, the latter being 
much more common. Even in many cases of so-called idiopathic or primary 
pleurisy, the condition is in reality secondary to latent or unrecognised 
disease of the lung or adjacent structures. 

Primary dry pleurisy. — Predisposing causes include occupation and climate. 
Exposure to sudden changes of weather or cold winds, and the necessity of 
remaining in wet or damp clothing, favour its onset. It is commoner in men, 
particularly in those of poor physique. It may occur at any age, but is most 
frequently seen between the ages of 20 and 40 years. Chill seems to be 
common as a determining cause. It is now certain that the great majority 
of cases are due to the tubercle bacillus, and that chill or injury is simply 
concerned in lowering resistance and thus promoting activity of the bacillus 
It is possible that some cases may be due to acute rheumatism. 

Secondary dry pleurisy. — Dry pleurisy is a ficquent complication or 
concomitant of many diseases of the lungs, notably of pulmonary tuber- 
culosis in any form. It is almost invariably present in lobar pneumonia. 
It occurs in association with pulmonary collapse, interstitial pulmonary 
fibrosis, bronchiectasis, abscess, gangrene, infarcts and new growths of the 
lung. Injuries of the chest-wall, disease of the ribs, chronic nephritis, septi- 
csemia or pyaemia may all be complicated by acute dry pleurisy. 

Pathology.— The inflamed area is often localised, but the process may be 
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widespread or even involve the whole pleural surface. Either the visceral 
or parietal layer may be first affected, but as a rule both become involved. 
There is at first hyperaemia with exudation of serum into the subpleural 
connective tissue. The pleura then appears slightly dull or matt, instead 
of shiny. Further exudation leads to the deposit of fibrin on the roughened 
pleural surfaces in the form of a thin false membrane, which often presents 
a rough or even shaggy appearance. This membrane consists of fibrin 
entangling leucocytes, a few red blood corpuscles and desquamated epithelial 
cells. 

During the process of resolution, localised adhesions commonly form, 
but this is not invariable, and a patch of thickening without adhesion may be 
the ultimate result. 

Symptoms. — The onset is usually sudden with acute pain in the side, 
often described by the patient as a “ stitch.” Occasionally a sense of malaise 
may precede the development of the pain by a few hours or even days, but 
this is not the rule. The pain is aggravated by deep inspiration, by coughing 
or even by movement. Cough is generally an early symptom, and it is 
characteristically short, dry, ineffective and distressing. The temperature 
is usually raised, but, as a rule, only to 100° or 101° F., and some cases are 
practically apyrexial. In secondary pleurisy these symptoms are added to 
those of the primary condition. 

The decubitus is variable. The patient may lie on the affected side, 
but in some cases this aggravates the pain, and it is more comfortable to lie 
on the back or slightly turned towards the sound side. There is diminished 
movement on the affected side, and breathing may be rapid, although not 
dyspnceic. On palpation, vocal fremitus is unaffected, but local tenderness 
is sometimes elicited, and occasionally a friction fremitus may be felt. The 
breath-sounds are generally unaltered, but they may be short or jerky in 
the neighbourhood of the lesion. The characteristic sign of dry pleurisy is 
the friction rub. This is typically a creaking, rubbing or leathery sound 
heard towards the end of inspiration and sometimes at the beginning of 
expiration. In tlie early stages there may be fine crepitant friction sounds 
only at the end of inspiration. These are very similar in character to intra- 
pulmonary crepitations and can only be distinguished by their association 
with local pain, and by being unaltered by cough. Pleural friction sounds 
may be localised to a small area, and may not be present with every respira^ 
tion. They may sometimes be brought out again after disappearance by 
moving the arm, or by taking a deep breath. The voice-sounds arc not 
altered. 

Complications and Sequelae. — Dry pleurisy may proceed to effusion, or 
may lead to pleural adhesion, and this in turn may result in interstitial pul- 
monary fibrosis. The most common sequel is pulmonary tuberculosis, 
sometimes after an interval of years, the explanation being that the original 
pleurisy is frequently tuberculous. Aching pain in the side with some dyspnoea 
may be a temporary sequel of dry pleurisy. 

Course. — The temperature usually subsides in 2 or 3 days, the pain 
in the side and cough disappear, and convalescence is rapid, unless effusion 
occurs. 

Diagnosis. — The differentiation of dry pleurisy from the other causes 
of pain produced in, or referred to, the chest-wall is not always easy and 



1246 DISEASES OF THE RESPIRATORY SYSTEM 

requires careful observation of the case. The distinction is important, since 
an erroneous diagnosis of pleurisy may arouse a suspicion of tuberculosis 
in subsequent febrile diseases. In the conditions comprised in the term 
pleurodynia, which include hbrositis of the intercostal musmes and membranes, 
the pain is increased by deep inspiration, by other muscular movements, 
and by local pressure, but there is no rise of temperature and pleural friction 
is not present. In intercostal neuralgia, the pain follows the course of the 
nerve and is often periodic in character. It may be influenced by movement, 
but is less affected by respiration than that of pleurisy. There may be 
tenderness and hyperalgesia over the points of exit of the posterior primary, 
lateral or anterior cutaneous branches of the nerve affected. Similar mani- 
festations may occur at the onset of acute posterior ganglionitis or herpes 
zoster: Other conditions inducing pain referred to the chest-wall are tumours 
or aneurysm pressing on the intercostal nerves, malignant disease of the 
spinal cord or of its membranes, and caries of the vertebrae. Where the 
pain lasts more than a few days, and no friction is heard, these conditions 
should be borne in mind. 

Occasionally adventitious sounds of extra-pleural origin may give rise 
to some difficulty. Contraction of the muscles of the chest may cause a 
muscular “ suaurrus ” ; grating sounds may be produced in the shoulder- 
joint or in the fascial planes of the back muscles. The origin of these sounds 
can usually be determined by causing the patient to cease breathing while 
carrying out movements of the shoulder or back muscles. Occasionally 
true friction sounds may have a cardiac rhythm as well as a respiratory one, 
when the area of pleura involved is near the pericardium. It is then referred 
to as pleuro-pericardial friction. 

Having established the evidence of dry pleurisy, a careful search 
should be made for some primary condition before regarding the case as 
one of simple primary dry pleurisy. Pulmonary tuberculosis, pneumonia, 
bronchiectasis and the other causes mentioned above should be considered 
and excluded. 

Prognosis. — The immediate prognosis is good, but as has been mentioned 
already, the condition may be of tuberculous origin, and eventually be followed 
by active disease of the lung. 

Treatment. — The patient should be kept in bed, no matter how mild the 
attack. The diet should be fluid or semi-fluid, especially if more than a 
moderate degree of fever occurs. The pain can often be relieved by strapping 
the affected side. Strips of adhesive plaster are applied from the sternum 
to the vertebrae, beginning from below and working upwards. Occasion- 
ally this fails to afford relief and may even induce dyspnoea. As alternatives, 
a local application of tincture or ointment of iodine, a mustard leaf, capsicum 
ointment or small flying blasters may be employed. Leeches may also give 
relief in severe cases. Sometimes the pain is so intense that a small injection 
of heroin or morphine is necessary. A small artificial pneumothorax has been 
suggested as a means of separating the inflamed surfaces and giving relief to 
the pain in severe cases. A dose of Dover's powder is useful in the early 
stage to ensure a night’s rest. The irritative cough is often relieved by 
strapping, and a sedative linctus or lozenge may be a comfort to the patient. 
An aperient is usually advisable, ks a rule no other drugs are necessary, 
but in coses suspected to be due to rheumatism, salicylates and alkalis should 
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be administered. Convalescence is usually rapid, but the patient should not 
be allowed to resume work until fully restored to health, and if a tuberculous 
origin is suspected prolonged treatment on sanatorium lines should be advised. 

Certain localisations of dry pleurisy require separate notice. These are 
the diaphragmatic and interlobar forms. 


Diaphragmatic Acute Dry Pleurisy 

iEtiology. — ^This affection may occur primarily under conditions similar 
to those causing dry pleurisy in other parts ; not infrequently it is secondary 
to pathological changes in the abdomen. Thus hepatic cirrhosis, perihepatitis, 
perisplenitis, perinephric suppuration or peritonitis may lead to a spread 
of infection through the diaphragm to the adjacent pleura. It may also 
occur as a localised variety of secondary dry pleurisy, when the primary 
lesion is situated near the base of the lungs. 

Symptoms. — Pain is usually very severe and may be referred to the 
shoulder or to the abdomen. The former is caused by nociceptive impulses 
ascending the phrenic nerve to its origin in the third to the fifth cervical 
segments of the spinal cord, leading to pain and hyperacsthesia referred to the 
cutaneous area of distribution of the fourth cervical root, at the summit of 
the shoulder. The abdominal pain is in the epigastric and hypochondriac 
regions, and in addition there is a localised tender spot, known as the “ bouton 
diaphragmatique ” of Gueneau de Massy. This is situated in the subcostal 
plane, about 2 inches from the mid-line. The diaphragm is nearly motion- 
less on the afiected side, and there is often some rigidity of the corresponding 
upper abdominal muscles. Hiccough may be a noticeable and troublesome 
symptom. The diaphragm, being nearly fixed in the inspiratory position, 
may cause a slight downward displacement of the liver if the pleurisy is on 
the right side. A pleural friction rub is rarely heard, the only abnormal 
signs commonly present being diminution of air entry, and possibly slight 
dullness over the corresponding lower lobe of the lung. 

Diagnosis. — This is often difficult, owing to the fact that the severity 
of the symptoms and their localisation frequently suggest the occurrence 
of some acute abdominal catastrophe such as perforation of a hollow viscus. 
The alxdomen should be most carefully examined in every case. The history, 
the collapsed state of the patient and the evidence of free gas in the 
peritoneal cavity in perforation may assist in distinguishing between these 
conditions. 

Treatment. — This is similar to that of simple dry pleurisy elsewhere, save 
that morphine should be withheld until the diagnosis is conclusively estab- 
lished. 


Interlobar Dry Pleurisy 

Just as inflammation may be limited to the diaphragmatic portion of the 
pleura, so the membrane in the cleft between two lobes of the lung may be 
alone afEected. This does not give rise to definite symptoms and signs by 
which it can be diagnosed during life, though its effects are not infrequently 
seen in X-ray films. It is frequently discovered on autopsy, but is generally 
secondary to pulmonary tuberculosis or pneumonia, and there is usually 
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evidence of pleurisy elsewhere. It only assumes clinical importance when 
followed by effusion, and this conditio^ is considered later. 


B.— CHRONIC DRY PLEURISY 

Under this heading a variety of conditions are included. Strictly it should 
be restricted to those rare cases, probably usually tuberculous in origin, in 
which the signs of dry pleurisy persist for long periods, or recur at frequent 
intervals. In such cases coarse dry friction may be heard over large areas of 
one lung, often with little or no accompan 3 dng pain. 

Pleural adhesion and tliickening are usually included in the group of 
chronic dry pleurisies. There may be no symptoms, or at most slight 
dyspncea on exertion, with aching or pain on straining, or on lifting weights. 
Signs suggesting adhesion are local flattening and limitation of movement 
of the cheat-wail. Litten’s sign is also absent or diminished w’^hen the ad- 
hesion is basic, that is, the shadow cast by the movement of the diaphragm, 
best seen in the region of the seventh and eighth ribs in the anterior and mid- 
axillary lines, is not present or is much restricted. The vocal fremitus may 
be diminished and the percussion note impaired. The breath -sounds are 
often slightly weaker, and the voice-sounds may be diminished over thq area 
where the thickening or adhesion exists. 

Chronic diaphragmatic pleurisy or adhesion may give rise to a group of 
symptoms simulating chronic gaatric ulcer. There is paiu in ibc hypo- 
chondrium extending through to the back and aggravated by food. Radio- 
graphic examination may be of value in demonstrating limitation of move- 
ment of one cupola of the diaphragm, together with an angularity due to 
alteration of its normal contour. Investigation of the gastric functions 
may also prove of value in diagnosis. 

The treatment of chronic dry pleurisy is mainly symptomatic. 


C.— PJ^URISY WITH EFFUSION 

Many cases of pleurisy, possibly the majority, proceed to effusion. The 
effusion is usually serous in character, but may be hremorrhagic. Inflam- 
matory effusions must be distinguished from passive transudates, which 
will be considered separately under the heading of hydrothorax. 

Smno-FiBRiNoue Pleurisy 

iStiology. — This is in the main identical with that of dry pleurisy, of 
which it is, in effect, a laj^er stage. It has now been established that the 
majority of cases of sero-fibrinous pleurisy are due to the tubercle bacillus. 
The evidence on which thisjconclusiou has been arrived at is — (1) the subse- 
quent history of the cases shows that a considerable proportion develop 
active lung signs within 5 years ; (2) the oytological and bacteriological 
examination of the exudate ; (3) post-mortem examination pf fatal cases ; 
(4) the results of tuberculin reactions. 

Other conditions which may give rise to serous effusions are lobar Jtnij 
lobular pneumonia, pulmonary infarpts apd new growth. It niay also occur 
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in the course of generalised infections such as the enteric group, acute rheu- 
matism, and septicaemia due to streptococci or staphylococci. In most of 
these conditions the exudate often becomes purulent. Inflammatory serous 
eflusion may also occur as a complication of severe anoemias, leukaemia, 
chronic nephritis, injury to the chest-wall and inflammatory conditions 
below the diaphragm or in the pericardium. It is also a common feature of 
polyorrliornciiitis. 

Pathology. — The aflecticn commences with dry pleurisy, spreading over 
the visceral and parietal pleura, the fibrinous exudate soon forming a thick 
rough layer on the surface. Further exudation of fluid occurs and accumu- 
lates in the pleural cavity, the lung collapsing pari passu to accommodate it. 
Owing to the hilar attachment of the lung, it retracts upwards and inwards, 
allowing the fluid to accumulate at the bases and in the axillary region, 
where it reaches its highest level, unless pieviously existing adhesions pre- 
vent it. The lung retracts in this way owing to its elasticity, until the pleuial 
negative pressure is completely abolished. In like manner the mediastinal 
contents, including the heart, are displaced away from the affected side. If 
fluid continues to be effused after the lung has retracted to the full extent, 
and after the negative pressure has become abolished, a positive pressuie is 
produced. The lung is now compressed, and the diaphragm with the liver and 
spleen are pushed down, while the mediastinal sbructurcs arc now displaced 
further towards the sound side. In long-standing cases, the lung may 
undergo the change known as carnification, as the result of the compression 
a pneumatosis. The lung appears dark red or slaty grey in colour, is firm, 
airless and heavier than water. If old adhesions are present, the effused 
fluid may be loculated and the collapse of the lung may be only partial. 

If there is much positive pressure collateral hyperaemia of the sound 
lung may result and progress to cederna. The fluid in the pleural cavity is 
pale and clear ; it often coagulates after withdrawal. Its characters are 
further described on page 1252. The quantity may amount to as much as 
5 or 6 pints. 

Symptoms. — The onset is usually similar to that of dry pleurisy, but the 
constitutional symptoms are often more marked. There may be an initial 
rigor, but as a rule pain and dry cough are the earliest symptoms. The 
fever is of moderate degree, although it may reach 103° F. or more. When 
effusion develops the pain is often relieved owing to the separation of the 
inflamed pleural surfaces. If a large quantity of fluid is poured out rapidly, 
distress of another kind becomes apparent, namely dyspnoea caused by the 
mechanical effects of the fluid, collapsing the lung and dislocating the media- 
stinum. In more slowly develojfing effusions there may be little or no 
dyspnoea, except on exertion. Expectoration is not common, unless there is 
ro-«Ti'!tont pnlmoufjrv disease, or niHoss (pd^rnn of the snnnH birg dev^'^ops. 

The patient often lies on the affected side or may be propped up in bed. 
Cyanosis is not a marked feature even iu large effusions, unless there is 
collateral hyperasmia of the sound side. There is generaUy some prominence 
on the side of the effusion, but the intercostal spaces are rarely bulged. 
Movement is restricted or absent in the lower part of the chest on the affected 
side, although with a moderate effusion the apical region may still expand. 
The cardiac pulsations may he seen in an abnormal position, the impulse 
being displaced away from the side of the fluid. In left-sided effusions, the 
40 
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pulsation may be most marked in the fourth space on the right side as far 
out as the nipple line. On palpation, the position of the impulse should be 
verified, and then the amount of chest movement and the character of the 
vocal fremitus determined. The latter is diminished or completely absent 
over an efl!usion of moderate or large size, although it may be obtained over 
the area where the collapsed or relaxed lung is in contact with the chest- 
wall. The percussion note over the fluid is one of stony dullness, and the 
sense of resistance is greatly increased. The exact limits of this area of 
dullness should be determined with the patient sitting up and recumbent. 
With moderate effusions the upper level is usually found to assume a curved 
fine, with the summit in the mid-axilla ; this is known as the S-shaped curve 
of Ellis or Damoiseau’s line. In the recumbent position, a change in the 
level of this line may be observed, particularly in the front of the chest and in 
the axilla. This shifting dullness forma one of the pathognomonic signs of 
fluid, but it is not always easy to demonstrate. It is much more apparent 
in cases of pyo-pneumothorax. In large effusions, the dullness may extend 
up to the level of the clavicle and reach across the mid-line of the sternum ; 
moreover, in left-sided effusions it blends with the cardiac dullness, and the 
area of gastric resonance, known as Traube’s space, may be encroached on 
or obliterated. The relaxed lung above the effusion in front often yields a 
skodaic note, which becomes dull if the quantity of fluid increases. At the 
back there is a triangular area of relative or moderate dullness above the 
stony dull area of fluid. This is known as Garland’s dull triangle. It also 
corresponds with the relaxed or collapsed lung. At the extreme base on the 
contralateral side there is often a small area of dullness known as Grocco’s 
triangle. The apex is usually at the vertebral column, about the upper 
level of the effusion, the base extends outwards at the lower margin of the 
lung for 1 or 2 inches. This paravertebral dull area is believed to be due to 
mediastinal displacement by the effusion. Elsewhere over the sound lung 
the note may be slightly hyper-resonant. The area of deep cardiac dullness 
should be carefully marked out. In left-sided effusions it is displaced to the 
right and extends beyond the sternum in the third and fourth spaces, even 
to the nipple line or beyond it. In right-sided effusions, the displacement 
may be very obvious, the left margin of the dullness extending as far out as 
the left mid-axillary line. The auscultatory signs are very variable, and 
much less characteristic than those obtained by palpation and percussion. 
In some cases, the breath- sounds over the dull area are distant and weak or 
even absent, in others they are loud and bronchial or tubular. This in- 
constancy probably depends upon the extent of pulmonary collapse and 
the degree of patency of the bronchi. With marked collapse and patent 
bronchi, bronchial breatHng is heard ; with partial collapse and obstructed 
bronchi, the breath-sounds are almost or quite abolished. As a rule, no 
adventitious sounds are heard, but rales may be audible in the lung above 
the effusion. Conduction of spoken voice is diminished or abolished, but 
towards the upper part of the effusion and just above it, the sound produced 
is heard distantly and with a peculiar nasal or bleating twang, a condition 
known as jegophony. Baccelli stated that the whispered voice is conducted 
through a serous but not through a purulent effusion, and called this sign 
“ pectoriloquie aphonique/’ but no reliance can be placed upon this as a 
dia^ostic sign. The breath-sounds heard under the clavicle over the relaxed 
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lung above the effusion are frequently harsh or puerile. In the contra- 
lateral lung the breath-sounds may be vesicular or exaggerated, and in 
cases of large effusions, where there is marked circulatory obstruction, there 
are frequently signs of congestion or oedema at the base. Similarly pressure 
on the descending thoracic aorta may cause lowering of the blood-pressure 
in the leg as compared with that in the arm (0. K. Williamson). There may 
be a systolic murmur over the cardiac region (displacement murmur). The 
abdomen should be examined to determine any downward displacement of 
the liver or spleen. The blood count in sero-fibrinous pleurisy rarely shows 
any leucocytosis, apart from complications. 

Complications and Sequelae. — ^Acute oedema with albuminous ex- / 
pectoration is rare, but is a dangerous condition unless treatment is prompt. 
Permanent collapse and carnilication of the lung may remain after absorp- . 
tion in prolonged cases, and may progress to diffuse interstitial fibrosis. 
More commonly some degree of pleural thickening and adhesion persists, 
and expansion of the lower lobe may never be completely restored. Sero- 
fibrinous effusion due to tuberculosis rarely becomes purulent, but this 
sequence is common in other forms. Tracking of the fluid externally through 
the chest-wall and rupture through the lung occur but rarely. An infrequent 
complication is hemiplegia, probably due to an embolus derived from a - 
thrombus originating in a pulmonary vein. Miliary tuberculosis occasion- 
ally follows rapidly on an effusion ; more commonly active tuberculosis of 
the lungs occurs after a lapse of some years. 

Course. — In effusions of moderate size the temperature usually subsides 
in from 7 to 10 days, and spontaneous absorption is complete in 2, 3 or 4 
weeks. In large effusions reaching up to the second rib or higher, the course 
may be less favourable. The fever may persist even for weeks, and absorp- 
tion of the fluid may be slow or wanting entirely. Aspiration may accelerate 
the resolution, and usually only one tapping is necessary, the fluid left behind 
being absorbed rapidly. In rare cases fluid reaccumulates quickly after 
repeated tappings, and a so-called inexhaustible effusion occurs. In some 
such patients fluid may remain in the pleura for the rest of life. 

Diagnosis. — The recognition of the presence of fluid in the pleural cavity 
is generally easy, but with small or localised effusions it may be difficult. 
The most valuable signs are the displacement of the heart, the absence of 
vocal fremitus, and the stony resistant dullness. The auscultatory signs are 
of less value, and may even be misleading. The chief conditions which may 
simulate effusion are fibroid lung with thickened pleura and bronchiectasis, 
pneumonia, particularly the massive form, malignant disease of the lung, 
pleura of mediastinum, massive collapse, a large pericardial effusion, and an 
aneu^^ pressing on one or other main bronchus. Subphrenic abscess may 
also give rise to difficulty (see Empyema). Fibroid disease can usually be 
recognised, since there is generally flattening and sinking-in of the affected 
side instead of bulging. The heart, if displaced, is drawn towards instead of 
awajr from the affected side, vocal fremitus is present although possibly 
diminished, and the dullness is rarely of the stony character obtained over 
fluid. The breath-sounds are generally weak, and if bronchiectasis is also 
present, the characteristically variable signs of that condition should be 
helpful in diagnosis. In massive pneumonia the differentiation may be 
difficult, since breath-sounds and voice-sounds are sometimes completely 
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absent, but the position of the cardiac impulse is generally of decisive import- 
ance. In malignant disease and aneurysm, careful observation should afford 
diagnostic indications, such as glandular enlargement or abnormal pulsation, 
and in both instances the X-rays may establish the diagnosis. Malignant 
disease of the pleura may first show itself as a pleural effusion ; the tendency 
to recur after tapping, the presence of blood in the effusion, and the 
onset of emaciation may help to suggest the cause. In massive collapse 
there is, as a rule, but little difficulty, owing to the displacement of 
the cardiac impulse to the affected side. In pericardial effusion the 
shape of the cardiac dullness may be suggestive, and the dislocation of 
the impulse may indicate the real condition ; moreover, the dullness 
over' the Inng behind is rarely of extreme degree unless pleural effusion co- 
exists. In any doubtful case, examination by the X-rays is desirable, since 
it may give valuable aid in diagnosis. The shadow of serous fluid is generally 
dense, but does not obscure the rib shadows completely. The upper level 
is curved and shifts to some extent with the position of the patient. It 
merges into the shadow of the collapsed lung above. The diaphragm is 
immobile on the affected side. A further aid to diagnosis consists in ex- 
ploratory puncture, which has the advantage of establishing the nature of the 
fluid as well as its presence. The technique of puncture is similar to that of 
paracentesis described on pages 1253, 1254, save that a 5 or 10 c.c. syringe 
with a needle long enough to enter the pleura is used instead of an aspirator. 
The preliminary local anajsthesia by novocain or some similar preparation, 
with or without adrenaline, should be employed in every case, not only to 
avoid pain but also to obviate the risk, remote though it be, of pleural 
shock. Serous pleural fluid of inflammatory origin varies in colour from 
pale greenish yellow to brown. The specific gravity is usually 1018 or 
over. Protein is present as serum albumin, serum globulin and fibrinogen, 
the total quantity being, as a rule, over 4 per cent. The fluid generally 
clots spontaneously after withdrawal. The cytology of the fluid is varied, 
showing lymphocytes, polymorphonuclear cells, erythrocytes and altered 
endothelial cells in varying proportions. A marked preponderance of 
lymphocytes is very suggestive of a tuberculous origin, while the presence 
of large numbers of polymorphonuclear cells is usually an indication of some 
other infection, generally by a pyogenic organism. In rare cases large numbers 
of eosinophils have been found. The origin of these cases of so-called “ eosino- 
phil pleurisy ” is at present doubtful. Cultural examination of tuberculous 
fluid usually proves sterile unless Loewenstein’s medium is used, but in fluid 
from other causes the infecting organism can often be grown. To establish 
the tuberculous nature of a pleural fluid, inoculation of 15 c.c. of the fluid 
into a guinea-pig may be tried. Other methods formerly employed were 
examination of the centrifugate from the fluid, and Jousset’s “ inoscopy,” 
which consists in examination of the clots derived from the fluid after they 
have been submitted to artificial gastric digestion. These two methods, 
however, fail in many cases. The methods of differentiation of an inflamma- 
tory exudate from a passive transudate are given on page 1259. 

Prognosis. — The immediate prognosis is good, although with large effu- 
sions of 4 pints or more, sudden death sometimes occurs from acute oedema of 
the lungs, cardiac failure or embolism. The ultimate result depends on the 
cause. In non- tuberculous effusions, recovery may be complete, save for 
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pleural adhesion, or they may progress to empyema. In tuberculous effusions 
arrest may remain complete, but, as already stated, a considerable proportion 
of the cases develop active pulmonary disease in after years. 

Treatment. — The patient should be kept in bed in an airy and well- 
ventilated room until the temperature is normal. Fluid should be restricted, 
and the diet may be salt-free with advantage. The administration of diuretics, 
diaphoretics and saline or mercurial aperients may assist in the disappear- 
ance of the exudate. The use of iodide of potassium has been recommended, 
but it is of doubtful value in these cases. The application of counter-irritants 
to the chest- wall in the form of iodine or of fly blisters is often helpful. 
A sedative lozenge or linctus may be given for the irritating cough present 
in the early stage. Exploratory puncture is generally advisable to permit 
the examination of the fluid. Opinions differ somewhat as to the indications 
for paracentesis, which, liowever, is nowadays performed earlier and more 
frequently than was formerly the case. It is unnecessary in cases in which 
absorption of the fluid is apparent within 10 days. The following conditions 
may be considered to suggest its employment : (1) if the effusion is large 
and causing positive pressure, as shown by dullness up to the clavicle, marked 
dyspnoea, downward displacement of the liver or spleen, and collateral hyper- 
aemia of the sound lung ; (2) if absorption is slow, the fluid remaining at the 
same level for a fortnight or more ; (3) if acute oedema with albuminous 
expectoration occurs ; (4.) in cases of bilateral effusion with increasing 
dyspnoea, the aide with the larger effusion may be aspirated. Paracentesis 
can be performed in various ways. The simplest method is that of siphonage ; 
a long rubber tube filled with sterile saline solution is attached to a trocar 
and cannula, wliioh are passed into the pleural cavity and the fluid is siphoned 
into a receptacle at a lower level. This method has the great advantages 
that the degree of suction employed is under control, and the lung expands 
gradually as the fluid is withdrawn. It is often difficult to remove a large 
quantity of fluid by this means, and it fails in loculated effusion. Aspiration 
is more generally effective, and may be carried out either by Dieulafoy’s pump 
and two-way tap, Martin’s syringe, or by Potain’s apparatus. With these 
methods it is impossible to withdraw all the fluid, and removal with air 
replacement is now often practised with advantage. For this purpose an 
aspirator and an apparatus like that used in the induction of artificial 
pneumothorax are required. This method permits of almost complete 
removal of the fluid, prevents cough and discomfort, lessens the tendency 
to recurrence of the effusion and promotes expansion of the lung. In per- 
forming aspiration the patient should sit up in bed, or lie slightly turned on 
the unaffected side, and the area for operation should be painted with iodine. 
The skin and muscles down to the pleura .should be ansesthetised with procaine 
(novocain) or other local aneesthetic, and a small incision made through the 
skin, though this is not essential in the case of a small instrument. The 
trocar and cannula are then pushed carefully into the pleural cavity just 
above a rib to avoid puncturing the intercostal artery. The sites chosen 
depend on the situation of the fluid, but the most convenient are in the 
sixth space in the mid-axilla, the seventh space in the posterior axillary line, 
or the eighth space just below the angle of the scapula. Aspiration should 
be stopped if cough occurs, if pain is severe, or if albuminous expectoration 
with signs of oedema supervenes. In rare cases sudden death from pleural 
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shock has occurred. The risk of this may be obviated by careful local 
anaesthesia down to the pleural level. Other risks are due to faulty technique, 
and comprise entrance of air into the pleural cavity from wrong connection 
of the apparatus or from wounding the lung, and infection of the pleural 
cavity from failure in the aseptic preparations leading to empyema. Air 
replacement seems preferable, since it allows of almost complete removal of 
the fluid. 

After absorption or removal of the fluid, re-expansion of the lung may be 
promoted by the use of Wolff s bottles, or by appropriate breathing exercises. 
With the former, fluid is forced from one bottle to another by blowing. In 
the latter, the patient takes deep inspirations while seated in a chair with 
the sound side partly flxed. In aU cases in which a tuberculous origin is 
proved or suspected, prolonged convalescent treatment on sanatorium 
principles is advisable. 

Anomalous Pleural Effusions 

Two unusual forms of pleural effusion require brief mention — they are 
encysted interlobar and encysted diaphragmatic sero-fibrinous pleurisy. 
The former of these can only be recognised by X-ray examination followed 
by exploratory puncture. Encysted diaphragmatic sero-fibrinous pleurisy 
is rare, but a case has been erroneously recorded as acute serous mediastinitis. 
This condition is simply one of pleural effusion localised to the space between 
the mediastinal pleura, the diaphragm and the lung. Both of these condi- 
tions, if diagnosed, should be treated on general principles. The effusion 
may absorb spontaneously, but if not, aspiration may be necessary. 

Purulent Pleurisy (Empyema) 

In this condition the pleural exudate becomes purulent. The fluid may 
be turbid and the presence of pus be apparent only on microscopical 
examination, or it may consist of typical pus. 

i^tiology. — Predisposing Causes. — Empyema is common in children 
under 10 years of age, and the younger the child the greater the 
probability that any effusion will be purulent. In adults it is commonest 
between the ages of 20 and 40 years, jirobably owing to the heavy incidence 
of pneumonia in this age period. Debility, exposure and alcoholism may 
promote its occurrence. Purulent pleurisy is but rarely primary, except in 
the form due to the pneumococcus. It is most commonly due to extension 
from the lungs, especially from lobar pneumonia and from broncho- 
pneumonia. Other pulmqpary causes are tuberculosis, bronchiectasis, abscess, 
gangrene, new-growth, or septic infarcts in infective endocarditis. It may 
develop in association with mediastinal lesions, such as suppurating glands, 
ulcerating carcinoma of the oesophagus, or from suppuration in the neck track- 
ing downwards. Infection of the pleura may occur through the chest- wall as 
a result of gunshot wounds, stabs, fractured ribs, and faulty technique in 
aspiration of a serous effusion. The primary source of pleural infection may 
be in the abdomen, the organisms passing through the diaphragm from a 
perinephric, subphrenic, or hepatic abscess, or from localised or generalised 
peritonitis consequent on rupture of a gastric or duodenal ulcer. The involve- 
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ment of the pleura may take place through the blood in aepticsemia, sup- 
purating gunshot wounds, compound fracture of the femur, and in otitis 
media with lateral sinus thrombosis. 

Empyema may develop during the course of many of the acute specific 
fevers, such as scarlet fever, variola, measles and the enteric group ; but 
since in these conditions it is usually secondary to broncho-pneumonia, it 
belongs strictly to the pulmonary group. 

Exciting Causes. — The organisms most frequently found in purulent 
efiusions are the pneumococcus and the streptococcus, the former accounting 
for more than half of the cases. Occasionally the pus proves to be sterile 
on culture ; such cases are generally the result of the tubercle bacillus or of 
a pneumococcus which has died out. Other organisms less commonly 
found are staphylococci, Pfeiffer’s H. inJluenzcB, the B. typhosus, and Fried- 
lander’s pneumo-bacillus, Streptothrix organisms are occasionally found (see 
Actinomycosis), also various saprophytes and anaerobic organisms, especially 
in fetid empyema. 

Pathology. — The initial stages are similar to those of dry and sero- 
fibrinous pleurisy, but when the effusion occurs, it proves to be rich in leu- 
coc 3 d;es undergoing disintegration and to contain the infecting organism. 
It varies from a slightly turbid semi-translucent fluid to typical thick, opaque, 
creamy pus. Its colour ranges from pale amber to green or greenish grey. 
It may be odourless or extremely offensive. In cases secondary to gangrene, 
it may be thin and horribly fetid, while in pneumococcal cases it may be 
curdy and of slightly sweetish odour. The pleura is covered with a more 
or less thick layer of sodden fibrinous exudate. In cases due to the pneu- 
mococcus this false membrane may be very thick. Adhesions form quickly, 
leading to encystment or loculation of the pus. Such adhesions also prevent 
the lung from expanding after evacuation of the pus, with the result that the 
lung becomes carnified and interstitial fibrosis results. There is usually 
some enlargement of the bronchial glands. In long-standing cases there 
may be lardaceous disease of the liver, spleen, kidneys and intestines. 

Symptoms. — Since empyema usuaUy develops in the course of, or as a 
sequel of, some other disease, its symptoms are often masked by those of 
the primary disease and may easily be overlooked. In primary cases due 
to the pneumococcus the onset may be like that of pneumonia ; in the more 
common secondary cases a rise of temperature and increase of signs develop 
after the crisis. In general it may be stated that the symptoms are similar 
to those of sero-fibrinous pleurisy, but more severe. There is more malaise, 
and the patient may appear profoundly ill, with rigors, sweats and dyspnoea. 
The temperature ranges higher, up to 103° F. or more, and may be of septic 
type with marked daily remissions, but some cases are almost if not completely 
apyrexial. The signs are usually exactly similar to those of sero-fibrinous 
effusion, but in some instances special features may be noticed. In neglected 
or prolonged cases, wasting, pallor and cachexia become marked. The 
intercostal spaces may be found to bulge, and cedema of the chest-wall is 
sometimes apparent. The pus may track through an intercostal space, 
generally the fifth near the nipple, producing a fluctuating swelling known as 
a pointing empyema or empyema necessitatis. This may infiltrate the skin 
and simulate a superficial abscess. The swelling so induced may pulsate, 
especially if it be on the left side — ^a condition known as pulsating empyema. 
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Pulsatibn cammunicated to the chest’ wall may also be observed in some 
large left-sided purulent effusions without local swelling. The displacement 
of the liver or spleen may be greater than with serous efiusLons, probably 
owing to the higher specific gravity of the pus, w'hich is usually 1030 or more, 
and to the associated inflammation of the diaphragm. In fetid empyema, 
the breath and sputum may be offensive, even before rupture into a bronchus 
occurs. Clubbing of the fingers and toes occurs in empyema of long standing, 
but may develop in a few weeks. Blood examination reveals a moderate 
leucocytosis in the majority of cases. Counts of 15,000 leucocytes per cubic 
millimetre are usual, and in some instances figures up to 100,000 per cubic 
millimetre are obtained. 

Complications atid Sequelae. — In neglected or untreated empyema the 
pus may track and become discharged in various directions. The commonest 
is rupture through the visceral pleura into the lung and discharge through a 
bronchus. This may lead to sudden death from suffocation ; on the other 
hand, in small empyemata spontaneous cure may follow this evacuation of 
the pus. In other instances pyo-pneumothorax results, and occasionally 
gangrene of the lung. A second method of discharge is through the chest- 
wall, as an empyema necessitatis. Perforation may occur into the pericardium, 
or into the oesophagus with the formation of a pleuro-oesophageal fistula, 
I'he diaphragm may be perforated with the production of a subplAenic, 
lumbar or psoas abscess, while in other cases general peritonitis may ensue. 

The pericardium or the mediastinum may become infected without 
perforation ] similarly costal periostitis may be induced. After spontaneous 
or operative evacuation the cavity may fail to close and a chronic empyema 
or sinus result. This is generally due to the lung being permanently coUapsed 
and adherent, and therefore failing to expand. It subsequently undergoes 
fibrosis with development of bronchiectasis. Sometimes the failure to close 
may be due to the nature of the infection, particularly when it is due to 
tuberculosis or actinomycosis (streptotricosis). In other cases it may be due 
to a bronchial fistula, or to a foreign body in the pleura. Generalised infec- 
tion is rare, but cerebral abscess, probably of embolic origin, is not very 
uncommon, especially in cases due to streptococci. Chronic pulmonary 
osteo-arthropathy is an occasional complication, and lardaceous disease 
sometimes occurs in cases of long duration. Diphtheritic infection of the 
wound, with subsequent paralysis, has been recorded after operation, more 
especially in cases secondary to influenzal broncho-pneumonia. 

The sequelae in untreated cases may be fistulae, such as pleuro-bronchial, 
pleuro-CBSophageal or external, and various deformities. The sequelae after 
operation may be a small amount of pleural thickening, or if operation were 
delayed, and re-expansion incomplete, there is falling-in of the chest, with 
flattening, dropping of the shoulder and secondary scoliosis. In other 
cases, as mentioned above, a chronic sinus may result. 

Course. — Apart from spontaneous cure of small empyemata by inspiaaa- 
tion of the pus, or discharge through a bronchus or through the chest-wall, 
death generally occuis in untreated cases witliin a month or two. As in 
sero-fibrinous pleurisy, sudden death may occur. Death may occur after 
operation, from exhaustion or from cerebral abscess. 

Diagnosis. — The diagnosis of empyema involves two distinct problems — 
one, the recognition of the presence of fluid in the pleura, which id considered 
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Under Bero-fibrinoiis pleurisy ; the other, the demonstration of its purulent 
character. In spite of the more severe symptoms, empyema is frequently 
overlooked even by physicians of experience. This is partly due to the fact 
that its development may be insidious, with signs increasing but little from 
day to day, and partly to its secondary character, its onset being obscured 
by the clinical features of the primary condition. It is wise, therefore, to 
suspect its existence in any case of obscure lung signs, especially those with 
dullness, cardiac displacement and fever, consequent on pneumonia of any 
variety. 

There are a few special difficulties as compared with scro-fibrinous effusion 
which merit separate mention. The first of these is subphrenic abscess. 
This may lead to immobilisation of the diaphragm on one side, more commonly 
the right, and cause collapse of the lung and even pleural effusion. The 
difficulty is the greater when the subphrenic abscess contains gas as well as 
pus. The history, the absence of displacement of the heart’s impulse, and 
exainination by X-rays may a!! assist, but the differentiation is often 
extremely difficult. 

Empyema necessitatis may simulate a tuberculous or other abscess about 
a rib, and empyema should always be suspected in any case of local fluctuating 
swelling about the chest-Avall. Pulsating empyema requires to be distinguished 
from aortic aneurysm ; the pulsation is less forcible and little, if at all, expansile 
in the former. The cardiac displacement, the X-rays and cautious exploratory 
puncture, enable the nature of the condition to be recognised. 

In any case in which empyema is suspected three examinations may be 
undertaken — a blood count, radiographic methods, and exploratory puncture. 
A polymorphonuclear leucocytosis of 15,000 per cubic millimetre and over, 
a dense shadow in the radiogram obscuring the ribs, together with cardiac 
displacement may be very suggestive, while puncture may prove the presence 
of pus. Sometimes, however, puncture may fail, although pus is present. 
This may be due to the pus being too thick to pass through the needle, to 
loculation of the pus, or to wrong choice of the site for puncture. In this 
case, if the other signs indicate pus, repeated punctures with a larger needle 
under anresthesia are called for, but it is well to be prepared to proceed to 
operation if pus is found. 

Prognosis. — This depends upoif the primary cause, the method of treat- 
ment adopted, and the duration of the effusion before the operation. The 
most favourable forms are those due to the pneumococcus, which are re- 
cognised and treated at an early stage. In neglected oases, with profound 
toxeemia, with gangrene of the lung or lardaceous disease, the outlook is 
extremely grave. Empyemata due to streptococcal infection are aedous, un- 
less recognised early ; similarly with cases of fetid empyema -due to anaerobic 
infections. Infected hsemothorax consequent on gunshot wounds of the cheat 
is of grave prognosis. The outlook is serious in cases of bilateral empyema, 
but recovery may follow successive evaeuation of the pus on -the two 
sides. 

Treatment. — This consists in the evacuation of the pus by operation as 
Boon as the diagnosis is established in pneumococcal cases. In those of 
streptococcal origin, operation should not be resorted to while the ffuid is of 
thin -sero-purulent character, but -should be posi^onied until it ia defficitely 
purulent. Premature operation in streptococcal canes has 'been ahovm by 
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the American Empyema Commission to be a very dangerous procedure, since 
the fluid is not shut off by adhesions and operation may lead to open pneumo- 
thorax, with flapping mediastinum. At this stage, the condition is described 
as pyothorax. A preliminary aspiration is of advantage in large effusions, and 
may be repeated in streptococcal effusions until they are ready for operation. 
The operation consists in drainage by removal of a piece of rib subperi- 
osteally and incision of the parietal pleura. For the operation a general anaes- 
thetic may be given, but it is now almost always carried out under local 
ansesthesia ; but if the patient’s condition renders this undesirable, an incision 
under local anaesthesia may be made through an intercostal space and a 
drainage tube inserted, a piece of rib being removed later under general ox 
local, anaesthesia when improvement has occurred. The wound is dressed at 
least daily and the drainage tube sterilised, every endeavour being made to 
prevent secondary infections. To this end the pleural cavity may be irrigated 
daily by the Carrel-Dakin method, or washed out with some antiseptic such 
as flavine or brilliant green. To avoid pleural shock, free exit for the wash 
fluids must be ensured. By some authorities pneumococcal empyemata, 
particularly in young children, are treated by repeated aspirations or by 
siphon drainage. If the pus is thick and difficult to evacuate, incision of 
the pleura with immediate suture is performed, any reaccumulation being 
treated by aspiration with or without oxygen replacement. If, ho\^ever, 
toxic symptoms persist, drainage should be effectively established at once. 

In cases of chronic empyema, or of sinus failing to close, the question of 
some plastic operation must be considered. Various forms of operation 
have been devised, involving removal of portions of many ribs, and the 
decortication operation of Fowler and Delorme. The general condition of 
the patient must be carefully considered before these operations are advised. 
In some cases an autogenous vaccine seems to be of value, if drainage is 
satisfactory. 

Special vakieties op Empyema. — Certain special localisations of purulent 
pleurisy require separate consideration, notably apical, interlobar and dia- 
phragmatic empyemata. 

Apical empyema . — This condition is usually secondary to apical pneu- 
monia, less commonly to pulmonary tuberculosis. It is one variety of en- 
cysted empyema, the pus being shut off from the rest of the pleural cavity 
by adhesions. The symptoms and signs are not characteristic, but may be 
suggestive. There is very marked dullness below the clavicle, not transgressing 
the middle line, with weak or absent breath-sounds, and possibly some indica- 
tions of mediastinal displacement. Diagnosis can, as a rule, be established 
only by the X-rays and exploratory puncture, the latter being carried out 
in the second space near the mid-clavicular line. The treatment consists in 
drainage by incision as n^r the lower limit of the effusion as possible. 

Interlobar empyema . — Pus collecting between two of the lobes may be 
difficult to differentiate from pulmonary abscess, gangrene and bronchiectasis. 
It is often not diagnosed until rupture into a bronchus draws attention to 
it, The signs arc generally most marked in the axilla or near the angle of 
the scapula. They are often slight until rupture occurs, and even then 
there may be only a small area of dullness in the line of an interlobar fissure, 
with distant or weak bronchial breathing and a few rales. The pus expecto- 
rated may be fetid, and the patient’s breath may be offensive a few days 
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before rupture occurs. The condition simulates abscess of the lung, and may 
be almost impossible to differentiate from that affection. Examination by 
the X-rays gives the greatest help in the diagnosis. Recent observations 
suggest that interlobar empyema is much less common than abscess. The 
treatment is identical with that for pulmonary abscess. 

Diaphragmatic einpyema. — The pus is usually encysted, and may be 
so deeply situated as to give but few signs. The initial symptoms are 
generally severe, being those of diaphragmatic pleurisy, but hiccough is 
often a troublesome feature. When pus forms, there may be marked con- 
stitutional symptoms, and obscure signs may develop, such as dullness, at a 
point just above the base behind, with weak or distant bronchial breathing. 
With such a history and obscure basic signs, especially when they occur after 
an attack of pneumonia, the use of the X-rays and of the exploring needle 
should not be neglected. In cases not recognised and treated, rupture into 
a bronchus or through the diaphragm may occur. The treatment is similar 
to that for ordinary empyema. 


HYDROTHORAX (DROPSY OR HYDROPS OF THE PLEURA) 

Hydrothorax is the name applied to a collection of clear fluid in the 
pleural cavity, the result of passive transudation from the capillaries. 

iStiology. — The commonest cause of hydrothorax is cardiac failure from 
chronic valvular disease, or from myocardial weakness or degeneration. It 
occurs in acute and chronic renal disease, under conditions similar to those 
leading to dropsy in these affections. It is sometimes found in severe 
anaemias, especially pernicious anaemia. Obstruction to the azygos veins 
may lead to transudation into one pleural cavity or into both. This obstruc- 
tion may be induced by pressure from without by a mediastinal or pulmonary 
new-growth, or by internal causes such as thrombosis. 

Pathology. — The pathology of hydrothorax is that of dropsy elsewhere. 
It is produced by mechanical or chemical conditions affecting the blood flow 
through the capillaries, and it must be distinguished carefuUy from in- 
flammatory effusion. There is a difference in the composition as well as in 
the origin of the two kinds of pleural fluid. The characters of inflammatory 
effusions have been described under pleurisy with effusion. The fluid in 
hydrothorax is pale yellow in colour, and the specific gravity is 1015 to 1010 
or less. It is clear and does not clot after removal. There is little protein, 
often not more than 1 per cent., but transudates due to local obstruction 
may contain as much as 3 per cent. The cellular elements are scanty, 
although some endothelial cells may be present, often united together in 
plaques. The fluid may be definitely bloodstained, when it is described as 
ha3mo-hydrothorax. 

Hydrothorax is usually bilateral in cases due to cardiac or renal disease, 
but in the former there is often more fluid on the right side, or the fluid 
may be confined to that side. The explanation of this is somewhat obscure. 
It has been suggested that it is due to pressure or traction on the vena azygos 
major by the enlarged right heart, but according to Fetterolf and Landis, a 
more likely explanation is pressure of the distended right auricle upon the 
pulmonary veins. Fluid may also collect in greater quantity on the side 
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upon which the patient lies most constantly. In cases with unilateral pleural 
adhesion, oedema of the lung may occur on that side, while hydrothorax 
occurs upon the other. 

Symptoms. — The symptoms of hydrothorax are generally overshadowed 
by those of the condition causing it, but the occurrence of dyspnoea and 
cyanosis in any case of cardiac or renal disease should suggest careful ex- 
amination of the bases of the lungs. In the absence of inflammatory com- 
plications the condition is afebrile. The signs are identical with those of 
sero -fibrinous pleurisy, save that no friction sounds are audible at any stage. 
It is, however, more difficult to assess the significance of displacement of the 
cardiac impulse, owing to the increased size of the heart in the cases of cardiac 
origin. 

Diagnosis. — This depends upon the presence of signs of fluid in the pleura 
in association with cardiac or renal disease, with absence of fever, and also 
upon the characters of the fluid withdrawn by puncture or aspiration. 

Treatment. — Removal of the fluid may give great relief. It may be 
necessary to repeat the o])eration, since the fluid often rcaccumulates. The 
treatment of the ])rimary condition should also be, carried out. 


HEMORRHAGIC PLEURAL EFFUSIONS 

All fluids poured out into the pleura contain a certain number of red 
blood corpuscles. It is only when a number sufficient to give a definite red 
colour are present, that the fluid is regarded as haemorrhagic. 

For convenience of description three forms may be differentiated — 
(I) Haemorrhagic pleurisy or haemo-serothorax ; (2) haemo-hydrothorax ; and 
(3) haemothorax. 

1, Hjsmorbhagio pleurisy. 

This is simply a pleurisy with effusion, in which the exudate is blood- 
stained. 

^Etiology,— The usual causes are malignant disease of the lungs, pleura 
or mediastinum, and rarely tuberculosis of the lung and pleura. Haemor- 
rhagic pleurisy may occur in association with hepatic cirrhosis, but in 
this case it is often the result of a terminal tuberculosis. It occurs less 
frequently in association with blood diseases, such as purpura, and with 
the malignant or haemorrhagic varieties of acute infectious fevers such 
as scarlet fever and small-pox, and occasionally with lobar pneumonia. 
Sometimes in tapping a sero-fibrinous effusion for the second- time, it is found 
that the fluid, which was originally clear, is now blood-stained. This is 
not necessarily an indication of increase in the severity of the process, but 
may be due to injury of a tlood vessel at the first operation. 

Symptoms. — The symptoms and signs are identical with those of serous 
effusion, and the hsemorrhagic character can only be recognised by with- 
drawal of the fluid. An interesting point is the frequency of excess of 
eosinophils in these effusions. Diagnosis and treatment are the same as 
for sero-fibrinous pleurisy. 

2. H.fflMO-HYDROTHORAX. 

This condition has been referred to under hydrothorax. It consists 
dimply in blood-staining of a passive transudate into the pleura. 
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3. Hemothorax. 

HeBmorrliage into the pleural cavity is the result of injury or disease of 
the vessels of the lung, mediastinum or chest-wall. 

Etiology. — The chief causes are injury, such as penetrating chest wounds 
or fracture of the ribs, rupture of an aneurysm, and erosion by new-growth. 
Experience of the traumatic group has been largely increased during the 
War of 19H-191B. Htemothorax was noted in about 70 per cent, of chest 
wounds. 

Pathology. — The effused blood generally comes from the lung vessels, 
less commonly from the intercostals. It is “ whipped ” by the movements 
of the heart and lungs, with the result that fibrin is deposited in layers upon 
the diaphragmatic pleura, and the parts of the visceral and parietal pleura 
in contact with the blood. The fluid remaining in the pleura or withdrawn 
by aspiration is largely defibrinated and therefore does not clot, unless a 
secondar)^ pleurisy develops. 

The lower lobe of the lung on the affected side becomes collapsed and 
eventually carnified, unless absorption occurs or unless the blood is aspirated. 
The upper lobe may show some compensatory emphysema, and adhesions 
nijiy form in the pleura, separating it from the haimothorax below. When 
secondary infections of the bronclii or lungs occur, such as bronchitis or 
broncho-pneumonia, the collapsed lower lobe is not affected. 

Symptoms. — The symptoms of haemorrhage into the pleura from 
medical causes, such as rupture of an aneurysm or erosion of a large vessel, 
are (!ollapsc and rapid death. When due to disease or injury of an inter- 
costal vessel, they may be insidious and slowly ingravescent until dyspnoea, 
restlessness and the other indications of internal haemorrhage develop. When 
due to injury, similar symptoms occur, but may be masked or overshadowed 
by the shock, haemoptysis and cough, induced by the wound of the lung or 
chest- wall. The signs arc those of pleural effusion, but in traumatic cases 
certain special features may be mentioned. There is a great tendency to 
retraction of the chest-wall on the affected side, and the cupola of the dia- 
phragm on this side is displaced upwards. This is thought to be due to an 
active lobar collapse of the lung, the lung contracting, not as the result of the 
pressure of the effusion, but in consequence of a nervous protective reflex 
initiated by the trauma. Vocal fremitus is usually diminished or absent. 
The breath-sounds over the effusion are frequently bronchial, and well- 
marked bronchophony and pectoriloquy may be present. 

Complications and Sequelae. — The most serious complication is in- 
fection of the effusion. This is generally due to organisms introduced at 
the time of the wound, cither by the missile or by portions of the clothing 
or skill carried in with it. Aerobic organisms, such as a streptococcus, or 
anaerobic ones, as the B. aerogenes cncapsulatus or the B. sporogeneSi may be 
present. A hsemo-pneumothorax may develop, the gas entering the pleural 
cavity from the wound in the lung or through the chest-wall. Gas may also 
be formed by gas-producing infecting organisms in the effusion. Massive 
collapse may occur in the contralateral lung, or other complications may 
arise, such as bronchitis, broncho-pneumonia, lobar pneumonia or cedema 
of the lungs. If the effusion is small and not infected, there are usually no 
permanent after-effects. In severe cases sequelse, similar to those of sero- 
fibrinous pleurisy and empyema, may result. 
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Course. — This depends upon the cause and size of the haemothorax, 
and upon the mode of treatment adopted. It is profoundly and gravely 
influenced by infection of the effused blood. A small sterile haemothorax 
is generally absorbed spontaneously. Medium -sized and large effusions 
may not disappear unless aspirat(‘d. An infected haeniothorax will inevit- 
ably prove fatal, if untreated. 

Diagnosis. — Ha3mothorax should be suspected when basic dullness 
develops shortly after a gunshot wound of the chest. The mistake that is 
most likely to be made in such cases is to confuse hsemothorax with lobar 
pneumonia. The cardiac displacement and the diminution of vocal fremitus 
over the dull area are the most valuable diagnostic signs. An active lobar 
collapse is distinguished by the fact that the heart is displaced towards the 
aflebted side. The X-rays afford valuable confirmatory evidence in most 
cases. When air and blood are present, the upper border of the dark area 
in the radiogram has a sharply defined edge, while the pleural cavity above 
is very translucent. The use of the exploring syringe generally settles the 
diagnosis, except in certain cases in which, although a considerable quantity 
of blood may be present, none is removed by aspiration owing to the needle 
entering the clot. 

Prognosis. — In a sterile hsemothorax due to a chest wound the prognosis 
is good. If infection occurs, the prognosis depends upon the promptitude 
with which this condition is recognised and radically treated, although in very 
acute infections death may occur in 2 or 3 days despite immediate operation. 

Treatment. — A small sterile hsemothorax may be left untouched. In 
medium and large-sized effusions, recovery is accelerated by aspiration. 
The possible danger of renewal of the hoemorrhage, as the result of lower- 
ing the pleural tension by this operation, is very slight, and negligible if it 
is delayed until 2 or 3 days after the wound. If the temperature in a case 
of haBmolhorax rises suddenJy to 102° or 103° F. in the evening, it is criminal 
to wait until the next morning to see what will happen. A specimen of 
fluid should be withdrawn and examined microscopically. Direct films 
may occasionaUy reveal the presence of organisms, but the important point 
to determine is the number of polymorphonuclear leucocytes present. 
When these are numerous, operation should be performed without awaiting 
the findings of aerobic and anaerobic cultures. A rib should he resected as 
in empyema, and the blood and clots should be removed from the pleural 
cavity and drainage established. 


CHYLOUS AND OTHER MILKY EFFUSIONS 

A milky fluid is occasionally obtained on exploratory puncture or aspira- 
tion of a pleural effusion. It is usual to classify such fluids into three groups 
— (1) Chylothorax ; (2) chyliform fluid ; (3) pseudo-chylous fluid. 

1. Chylothouax. 

There is an effusion of pure chyle or of serous fluid mixed with chyle. 

iEtiology. <— Chylothorax is usually the result of injury to, or disease 
of, the thoracic duct. The traumatic form is, as a rule, secondary to crush- 
ing of the chest- wall with fracture of the ribs. In disease, the thoracic duct 
may be pressed on by a malignant growth or enlarged mediastinal glands, 
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or the flow may be obstructed by thrombosis of the left subclavian vein. In- 
vasion of the thoracic duct by the Filaria sanguinis hominis may also be a cause. 

Pathology. — The fluid in true chylothorax is a milky emulsion which 
remains so on standing, although a cream-like layer may form at the top. 
With the microscope fat globules can be seen, which stain with the usual fat 
stains and can be dissolved by ether. 

2. Chyliform effusion. 

In this condition fat is present, but it is not derived from the thoracic 
duct. 

etiology. — Chyliform effusions occur in association with tuberculosis 
and carcinoma of the pleura or lung. 

Pathology. — The fluid is milky and contains fat in emulsion, although 
in smaller quantities than in true chylothorax. On microscopical ex- 
amination large fat droplets are seen, and numbers of cells, chiefly leucocytes 
undergoing fatty degeneration. It is, no doubt, from this process that the 
fat is derived, 

3. Pseudo-chylous effusion. 

In this condition the milky appearance is not due to fat, but to other 
particles causing opalescence. 

iEtiology. — Pseudo-chylous fluid has been observed in chronic effusions 
due to heart disease, nephritis, tuberculosis and malignant disease. 

Pathology. — The milky appearance is due in some cases to a lecithin 
globulin complex (Wallis and Scholberg). Other rare causes of milky, 
opalescent or turbid effusions are the presence of particles of calcium phos- 
phate, cholestcrin or filarial embryos. These fluids are distinguished from 
the above by showing a deposit on standing. 

Diagnosis. — This can only be established by microscopical and chemical 
investigation of the fluid withdrawn. 

Prognosis. — The prognosis in most cases of milky effusions is serious, 
owing to tlic gravity of the primary condition. Some traumatic cases of 
true chylothorax recover. 

Treatment.— The treatment is for the most part symptomatic and 
dependent upon the primary condition. In true chylothorax, removal of 
the fluid is inadvisable, unless it is causing dyspnoea or other symptoms of 
pressure. The drain of fat caused by it is a serious loss, especially if the 
tapping has to be repeated frequently. In chyliform effusions there is a 
marked tendency to recur after removal of the fluid. 


PNEUMOTHORAX 

In pneumothorax, gas, usually air, collects between the layers of the 
pleura, which now becomes a real instead of a potential space. When 
serous fluid is present as well as the gas it is called a hydro -pneumothorax, 
when pus forms the condition is described as pyo -pneumothorax, and when 
blood and gas collect the term hsemo-pneumothorax is applied. 

.etiology, — Pneumothorax is more common in men, and the maximum 
incidenne is between the ages of 20 and 40 years, but it may occur at any 
age. The air may gain access to the pleural cavity in the following ways : 
(1) Through the visceral pleura from the air in the lungs and bronchi. This 
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accounts foT 95 per cent, or more of tbe cases. The commonest cause is 
rupture of a subpleural tuberculous focus. Rupture of an empyema into the 
lung is the next most frequent antecedent condition. Other pulmonary 
causes are gangrene, abscess, septic infarct, bronchiectasis, new growths of 
lung and pleura, and rupture of an emphysematous bulla or vesicle. Puncture 
of the lung during paracentesis, or rupture of the pleura over a diseased 
focus, owing to rapid expansion of the lung during the same operation, 
may lead to pneumothorax. A broken rib perforating the lung can also 
induce it. It may occur as a complication of artificial pneumothorax treat- 
ment, especially when this is bilateral. (2) Through the chest- wall, as a 
result of penetrating wounds, although pneumothorax is not a common 
result. An abscess in the chest- wall opening externally and through the 
pleura, or a discharging empyema necessitatis, may be a cause. (3) Through 
the mediastinum, by ulceration of an oesophageal growth, or of a diseased 
^ bronchial gland, into the pleura, or from accidental perforation of the 
oesophagus during the passage of an oesophageal bougie or oesophagoscope. 
(4) Through the diaphragm, from some hollow abdominal viscus, e.g. an 
ulcer of the stomach or duodenum may perforate, leading to the formation 
of a subphrenic abscess, which in turn may break through the diaphragm 
into the pleura. (6) Gas may accumulate in the pleura owing to infection 
of a pleural efiusion by gas-producing organisms. This is generally the 
result of wounds. 

Sudden spontaneous pneumothorax in apparently healthy persons occurs 
more commonly than is generally recognised, and is described as simple or 
benign pneumothorax. The causation is obscure. Rupture of an emphy- 
sematous vesicle, or of a latent or healed tuberculous focus, have both been 
suggested, though the latter is improbable, since there is usually no plemal 
reaction and the lung rapidly re-expands. In rare cases, however, the collapse 
of the lung is long-continued and may even be permanent. The condition is 
often recurrent, and is exceptionally bilateral. Complete recovery is the 
rule. Very occasionally spontaneous hsemopneumothorax occurs. The 
symptoms are usually more severe and a fatal result is not uncommon. 

The exciting cause of pneumothorax may be physical strain or violent 
cough, but many cases occur while the patient is at rest or even during 
sleep. 

Pathology. — The entrance of air between the layers of the pleura dis- 
turbs the pressure relations in the thorax in a similar way to the effusion 
of fluid ; but whereas with the latter the process is gradual, in pneumo- 
thorax it is rapid, and the pressure within the pleura changes from the 
normal negative figure to that of the atmosphere, often in a few minutes or 
less. Mediastinal and cardiac displacements like those in pleural effusion, 
and due to the unopposed traction of the sound side, are also rapidly 
produced. The subsequent pressure relations depend upon the source of 
the air. If the opening is in the chest wall, the intrapleural pressure 
will remain equal to the atmospheric, until the opening becomes closed. 
If the opening is in the lung, three varieties occur : (1) the open- 

ing may remain patent, when the pressure keeps at atmospheric level ; 
(2) the opening may be valvular, permitting the entry of air into the pleura 
during inspiration, but preventing its escape during expiration. In this 
case the pressure in the pleura rises above that of the atmosphere, and 
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the air within it is at a positive pressure, oausiug further cardiac and 
mediastinal dislocation with downward displacement of the diaphragm ; 
(3) the opening becomes sealed, and there is a condition of closed pneumo- 
thorax in which the pressure may be equal to, greater or less than, that of 
the atmosphere. 

To demonstrate pneumothorax post mortem, the autopsy may be per- 
formed under water, or a Hap being made of the skin and muscles at the 
side of the thorax, this may be filled with water before puncturing the inter- 
costal spaces. A third method is to dissect carefully through an inter- 
costal space down to the pleura, when the lung will be found to be retracted. 
On opening the tliorax the appearances vary. If the air entering the pleura 
is sterile, no inflammatory reaction occurs, the pleura remains shiny and 
no fluid is formed, tiie condition being one of simple pneumothorax. More 
commonly, bacteria gain access to the pleura with the ingoing air, or sub- 
sequently through the opening when this remains patent, with the result 
that either serous fluid or pus collects. In the former case the condition 
is described as hydro-pneumothorax, in the latter as pyo-pneumothoinx. 
The appearances of the pleural membrane are similar to those found in sero- 
fibrinous pleurisy and em})yema respectively. The lung is collapsed in 
every case of pneumothorax, and lies retracted towards the hilum and the 
spine. In tuberculous disease, a caseous focus or small cavity just under 
the pleura is the most frequent cause. The perforation may be a large 
circular rent or a small pin-hole, but multiple apertures may occasionally 
be present. The opening can usually be found, even ii small, by submerging 
the lung under water while ])umping air down the trachea. When ex- 
tensive adhesions are present, the collapse of tlie lung is largely prevented 
and the pneumothorax is only partial. In such cases the perforation is 
frequently near the adhesions. In cases where fluid is present the diaphragm 
may be seen to be depressed on the affected side and its curvature lessened 
or reversed. 

Symptoms. — In a considerable proportion of cases the onset is sudden 
and the condition of the patient becomes alarming at once. On the other 
hand, pneumothorax may develop insidiously, with surprisingly little pain 
and dyspnoea, so that its occurrence may be overlooked or only discovered 
on routine physical and radiographic examination, including a lateral film. 
This is more likely to be the case when perforation occurs in a lung extensively 
diseased or when the aperture is small, and the leak of air is slow. In the 
acute form of onset the patient is seized with severe pain while coughing 
or engaged in some extra exertion. There is often a feeling of something 
having given way,’’ and at once great dyspnoea develops with signs of collapse 
and severe mental anguish. The patient may appear blue, cold and clammy, 
breathing is rapid and shallow, the temperature falls to subnormal, the 
heart beats quickly and the pulse becomes small and weak. The ;patient 
is often restless, very alarmed and unable or afraid to speak. Occasionally 
death occurs in a few minutes. As a rule, the more acute symptoms subside 
in a few hours, but the temperature rises and the rapid breathing usually 
persists for some time. On examination the patient will usually be found 
sitting up, with also nasi working and with rapid shallow breathing. The 
affected side is almost or entirely immobile and is usually bulged. The 
displacement of the cardiac impulse towards the unaffected side is generally 
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obvious, and is almost immediate. Palpation confirms the absence of 
movement, and vocal fremitus is found to be absent, except where the 
collapsed lung remains in contact with the chest-wall, over which area it 
may be increased. The exact position of the cardiac impulse should also 
be determined ; in right-sided cases it will be found in the left axillary 
region ; in left-sided cases it may be under or beyond the right nipple. 
The liver may be felt much depressed in right-sided cases. The note over 
a pneumothorax is characteristically tympanitic or drum-like, as a rule, 
but in cases with positive pressure the tympany may be flat and muffled. 
The tympanitic area should be carefully mapped out ; it may be found 
to extend across the middle line, or to encroach on or obliterate the liver 
dullness in right-sided cases. On the other hand, in partial pneumothorax, 
the area may be small and easily escape recognition. In left-sided cases, the 
cardiac dullness may be completely wanting on that side, and a dull area 
found to the right of the sternum. This may give a useful hint as to the 
diagnosis. On auscultation, the breath-sounds are often absent, but they 
may be present at the apex, although weak. In other instances distant 
tubular breathing may be audible from the collapsed lung ; in cases with a 
large patent opening hollow cavernous breathing may be heard. The voice 
sounds have an amphoric or metallic quality, and an amphoric echo may 
occur with any sound produced near the pneumothorax. Metallic tinkling 
is an example of this, being the quality conveyed to rales or other adventitious 
sounds produced in breathing. The bell sound or bruit d'airain is a valuable 
sign, but is not invariably present. It is elicited by listening to the chest, 
near where a coin is placed fiat on it and tapped with another. A similar 
sound may be heard with the stethoscope on flicking over a pneumothorax 
with the thumb and finger. The displacement of the heart can be confirmed 
by auscultation, and the heart sounds may be found to have a metallic 
character. When air and fluid arc present in the pleura the signs are some- 
what modified. There is dullness at the base, which shifts its level with the 
patient’s movements, the upper limit being straight, in contrast with the 
curved line of ordinary effusions. A marked succussion splash may be heard 
and felt on shaking the patient, or the patient may demonstrate the sign by 
a sudden shake or jerk. 

Complications and Sequelae. — Cardiac failure and rapid death occur 
occasionally. The chief complications are due to the entry of infective organisms 
into the pleura, leading to pleurisy and the effusion of sero-fibrinous fluid or 
pus. The sequelai may be pleural adhesions in cases that recover, especially 
if effusion occurs. There may be also permanent collapse of the lung in 
long-standing cases, and in pyo-pneumothorax a fistula, either pleuro- 
pulmonary or external, may remain in spite of treatment. 

Diagnosis. — The recognition of a large or of a complete pneumothorax 
is easy as a rule, the sign^ being characteristic. When a large quantity of 
fluid is present in an open pneumothorax, the presence of air may not be 
recognised until after paracentesis or X-ray examination. The latter gives 
information of the greatest value and sometimes demonstrates the presence 
of local pneumothorax where it has not been suspected. The air space between 
the lung and pleura shows most clearly in radiograms, and if fluid is present 
as well, the dead level of the upper border of the shadow, varying with 
position, is most characteristic. Diagnosis is more difficult in cases where 
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pleural adhesions exist, or where the pneumothorax is small and localised, 
especially if X-ray examination is not available. The following conditions 
may give rise to difficulty and should be considered in doubtful cases. (1) 
Total excavation of a lung, or a large pulmonary cavity, in either of which 
the note may be boxy or even tympanitic, the breath sounds amphoric and 
the rales metallic or tinkling, while the coin sound may be obtained. These 
conditions can usually be distinguished by the flattening and retraction of 
the chest-wall over them, and the absence of cardiac displacement, or if it 
exists, the traction of the heart towards the affected side by fibrosis. 
(2) Advanced emphysema, with complete obliteration of the cardiac dullness, 
may be confused with pneumothorax. Large bilateral bullm may be mistaken 
for bilateral pneumothorax. (3) Massive collapse of one lung, with com- 
pensatory emphysema of the opposite side, may also be mistaken for it. 
In both these conditions careful examination will establish the real nature. 
(4) A subphrenic abscess containing gas (subphrenic pyo -pneumothorax) ; 
in this condition the diaphragm may be displaced upwards, and the note 
over the lower ribs may be markedly tympanitic. These signs are more 
suggestive when right-aided. Succussion splash and bell sound may be 
elicited. The heart, if displaced, is pushed upwards. The history of previous 
abdominal disease may be helpful, and a radiogram may give conclusive 
evidence of the subphrenic origin of the condition. (5) A hernia of the 
stomach or bowel through the diaphragm, or eventration of the diaphragm, 
all rare conditions, may simulate pneumothorax, but in all there is generally 
abdominal flattening and little if any cardiac displacement. Examination 
by X-rays after an opaque meal will, as a rule, establish the nature of the 
condition. 

Course and Prognosis. — The course and prognosis of pneumothorax 
are profoundly influenced by the cause. In cases due to rupture of an em- 
physematous vesicle, or of a small localised healed tuberculous focus, where 
the pleura remains sterile and the aperture of entry closes, the air is usually 
completely absorbed in a few weeks and recovery is often complete. In 
tuberculous cases with moderate disease, in which the pleura remains sterile, 
pneumothorax may exert a favourable influence. In tuberculous cases with 
extensive disease, the pleura becomes infected and death usually results in 
a few ^v^eeks or months, although with judicious treatment life may be pro- 
longed for years in some cases especially where surgical treatment such as 
thoracoplasty becomes practicable. In pneumothorax secondary to some 
grave disease, such as carcinoma or gangrene, the course is brief and the 
prognosis is grave in the extreme. In cases secondary to empyema, surgical 
treatment may be followed by complete recovery. 

Treatment. — The indications in cases of acute onset are to relieve the 
patient’s pain, distress and anxiety, and to lessen the intrapleural pressure, 
if this is positive, A hypodermic injection of morphine, gr. ^ for an adult, 
with oxygen inhalations if necessary, may achieve the first of these. If 
dyspnoea is extreme and the cardiac displacement marked, a trocar or large 
hypodermic needle should be inserted through an iptercostal space to allow 
air to escape. An initial pneumothorax needle, with a long rubber tube, the 
end of which is placed under water, is the safest. This simple manoeuvre may 
be the means of saving the patient’s life in valvular pneumothorax, as well 
as of relieving distress. In less urgent cases, the pressure may be taken with 
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an artificial pneumothorax apparatus, and if the pressure be positive, as 
much air as is necessary may be removed by its means. In simple cases no 
other treatment may be required, although the puncture may need to be 
repeated. Tn cases of recurrent spontaneous pneumothorax or of persistent 
valvular pinuimothorax, it is sometimes helpful to induce an aseptic x)louTisy 
by means of various injections into the pleural space. Chandler recommends 
for this purpose a solution of gomenol in olive oil. At first 2 c.c. of a 2 per 
cent, solution are used, and this is gradually increased if necessary up to 
20 c.c. of a 20 per cent, solution. A strong solution of dextrose is sometimes 
employed for the same j)urpose. In valvular pneumothorax Chandler has 
used a self-retaining catheter with a valvular attachment allowing the escape 
of air. ' If serous fluid or pus collect in the pleura, they may be withdrawn, 
preferably by sii)honage, and in this case, as also with removal of air, too much 
should not be withdrawn in the early stages, as a slight positive pressure jnay 
assist in closure of the aperture in the lung, whereas a negative pressure may 
open it, after it has begun to close. 

The question of operation in pneumothorax may be difficult to decide. 
In cases secondary to empyema, resection of a part of a rib and drainage 
often lead to satisfactory results. In cases of moderately severe or advanced 
tuberculosis with pyo-pneumothorax, open operation is generally contra- 
indicated, and if performed is hable to result in a permanently open pneumo- 
thorax. It is preferable to remove fluid from time to time by aspiration, 
with or without air replacement until thoracoplasty can be considered. 
Pleural wash-outs with mild antiseptics, such as weak methylene blue, flavine, 
or euBol, are often useful. This method of aspiration sometimes seems to 
assist the lung to re-expand, KSurgical methods sometimes employed are 
intercostal tube drainage with slight suction, water-scaled drainage, or 
thoracoplasty in several stages. 


HYDATID DISEASE OF THE PLEURA 

Hydatid cysts may be primary in the pleura, or may encroach on the 
pleura, although originating in adjacent structures such as the lung, liver, 
spleen or jnediastinuin (parapleural hydatid). 

iEtiology and Pathology. — Primary pleural hydatid is rare, but secondary 
invasion of the pleura is more common. In this situation the cyst may 
roach a large size, even 5 or 6 inches in diameter, before rupture occurs. As 
in other situations, a fibrous capsule is developed around the cyst bom the 
irritative changes set up in the adjacent tissue. Contrary to what might 
be expected, extensive ])lcng’isy is uncommon until rupture or suppuration 
of the cyst occurs. The pressure of the cyst may lead to collapse of 
the contiguous areas of lung and to displacement of the heart and 
mediastinum. 

Symptoms. — These may be absent until the cyst is large enough to pro- 
duce pressure symptoms, such as dyspnoea, pain and cough. There i.s little 
or no expectoration, unless rupture into a bronchus occurs, when cyst wall, 
daughter cysts and booklets may be found in it. There is no fever until 
suppuration occurs. The signs are practically identical with those of encysted 
pleural efiusion. 
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Complications and Sequel as. — Rupture and suppuration are the two 
most important complications. Rupture may take place into the lung, into 
the pleural cavity, rarely through the chest-wall or through the diaphragm. 
At the time of rupture an urticarial rash may develop. This is probably 
an anaphylactic phenomenon associated with the liberation of toxin present 
in the fluid of the cyst. 

Course. — The cyst may be latent fur some time, but it usually enlarges 
and produces increasing symptoms, culminating in rupture or suppura- 
tion. Very rarely death of the cyst occurs and its contents become 
inspissated. 

Diagnosis. — The symptoms and signs generally suggest either pleural 
effusion or new growth, and hydatid disease may not be suspected. Obscure 
basic signs, in patients coming from countries where hydatid disease is common, 
should suggest special methods of investigation as to the possibility of its 
presence. Should it be suspected, aspiration is to be deprecated, unless all 
preparations for immediate operation are complete, if the diagnosis is con- 
firmed. These methods comprise X-ray examination, an eosinophil blood 
count, the complement-fixation test, the Casoni intra-dermic test and the 
precipitin reaction (see page 315). 

Prognosis. — If untreated until rupture occurs, a fatal result is most 
probable. If diagnosed and treated before rupture, the prognosis is not 
unfavourable. 

Treatment. — The former practice of aspiration and injection with 
formalin or iodine, although sometimes successful, is dangerous and should 
be discarded. Exposure of the cyst by thoracotomy, and its removal entire, 
should be the treatment if practicable, or if too large, it may be aspirated 
and then dissected out. 


STREPTOTRICHOSIS (ACTINOMYCOSIS) OE THE PLEURA 

The general characters of infection by the streptothrix group of organisms, 
and the special features of the pulmonary localisations have been described. 
It is possible, although improbable, that the infection may be primarily 
pleural, more commonly clinical manifestations may point to a predominating 
involvement of the pleura, although the primary lesions may be in adjacent 
structures, such as the lungs, mediastinum or liver. 

Symptoms. — The symptoms and signs in such cases are those of empyema, 
but the following points are noteworthy. The empyema is rarely large, 
and it commonly extends through the chest-wail, producing a local swelling 
which soon discharges through the skin if untreated, causing a suggestive 
infiltration and puckering around. Exploratory puncture of a streptothrical 
empyema often fails, since the grumous caseous material it contains may be 
too thick to pass through the needle. 

Diagnosis. — The characteristic “ sulphur granules ” in the pus may draw 
attention to the real nature of the condition, but they are not always present. 
Direct films should always be made from the pus obtained from empyemata. 
The streptothrix may be found in this way, when culture fails. If the lung 
is involved as well as the pleura, the organism may be found in the expectora- 
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tion, and the nature of the pleural condition may thus be established before 
operation. 

Prognosis. — >Some cases respond to treatment, but prognosis is in general 
unfavourable, death resulting from exhaustion or toxaemia due to dissemina- 
tion of the disease. 

Treatment. — The pultaceous pleural contents should be removed as far 
as possible by operation, and large doses of potassium iodide given by the 
mouth, increasing the quantity until 60 to 90 grains, three times a day, are 
given. An autogenous vaccine may be tried if the organism can be grown. 
A radium pack has sometimes given successful results. 


SIMPLE TUMOURS OF THE PLEURA 

These arc very rare and are, as a rule, only discovered after death. They 
are almost invariably of extrapleural origin and their presence in the pleura 
is due to the direction taken by the growth. Lipoma of the subpleural or 
of the mediastinal fat may occur as small pedunculated tumours or very 
rarely as a large mass. They can be differentiated from tumours of the lung 
by X-ray examination after a diagnostic pneumothorax. 


MALIGNANT TUMOURS OF THE PLEURA 

Primary malignant disease of the pleura is rare, and may take the form 
of endothelioma, carcinoma or sarcoma. Secondary carcinoma and sarcoma 
are more common. 

.etiology. — Primary endothelioma of the pleura is more common in late 
adult life and in the male sex. Sarcoma is more likely to occur in children 
and in young adults. Secondary growths may occur at any age, but more 
commonly in later life. 

Pathology. — Endothelioma of the pleura is a growth of obscure origin. 
It has not been conclusively established that it is derived from the pleural 
endothelial cells, and by some writers it is classed as a carcinoma. It is 
at first unilateral, but it involves the affected pleura over a wide area, some- 
times universally. The membrane appears to be overlaid with an irregular, 
rough hard covering, sometimes nodular. In other cases there is more 
thickening and the condition may be localised. There is nearly always a 
large amount of blood-stained serous effusion. The condition may spread 
to the bronchial or supraclavicular glands, the lung, the spine, the diaphragm 
and the peritoneum. 

Primary carcinoma of the pleura has also been described, but is very 
rare. Primary sarcoma is also extremely uncommon, but the round-celled 
and spindle-celled varieties may occur, and angio-sarcoma, fibro-sarcoma, 
myxo-sarcoma and chondro -sarcoma have all been recorded. 

Secondary carcinoma and sarcoma of the pleura are relatively common, 
and may occur from direct extension in growths of the lung, bronchi and 
mediastinum, by meiastases of growths in almost any distant part, or by 
lymphatic permeation in mammary carcinoma. In the last-named condition 
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pleural and pulmonary growths are a not infrequent form of recur- 
rence, sometimes occurring months or years after removal of the primary 
growth. 

Symptoms. — These are not characteristic, and increasing dyspnoea due 
to an accumulation of fluid may be the first indication. More commonly 
pain and cough, similar to those of pleurisy, may occur acutely or develop 
more gradually. Although afebrile as a rule, the occurrence of fever does 
not exclude malignant disease. Cachexia and wasting are often not marked 
until the condition is advanced. The signs are generally indistinguishable 
from those of ordinary pleural effusion, unless secondary growths become 
manifest in the cervical or axillary glands. Sometimes coarse dry friction 
may be heard, or there may be signs of pleural thickening without fluid. 
There is often local pain and tenderness over the chest. Exploratory 
puncture may demonstrate the haemorrhagic character of the effusion. The 
specific gravity is generally 1018 or over, and the cytology of the fluid may 
be suggestive, especially if excess of endothelial cells, often aggregated into 
plaques, is found. 

Complications. — The growth may spread to the lung and cause cough 
and expectoration, often blood-stained, or it may involve the chest-wall. 
Metastases sometimes develop along the course of the needle track after 
aspiration of the fluid. The secondary growths, especially those in the 
glands, may exert pressure, e.g. the axillary glands may cause mdema and 
swelling of the arm. 

Course. — This is almost invariably progressive, the duration being rarely 
more than 2 years, and occasionally much less. 

Diagnosis. — A chronic pleural effusion in a middle-aged man, not associated 
with fever, and not due to tuberculosis, should arouse suspicion of malignant 
disease of the lung and pleura. Evidence of fluid in one pleura, at an interval 
after excision of the breast for malignant disease, is very suggestive of second- 
ary pleural growth. A heomorrhagic effusion, not due to tuberculosis or renal 
disease, should also arouse suspicion of malignancy, especially if reaccumula- 
tion after tapping is rapid, and if the subsequent tappings show increasingly 
hBBmorrhagic characters. When aspiration of a considerable quantity of 
fluid gives little relief to symptoms, or when irregular dull areas remain 
where resonance might be expected, the probability of growth must be borne 
in mind. Growth involving the chest-wall, or the presence of cervical or 
axillary glandular metastases render it certain. Radiological examination 
after removal of some of the fluid may show characteristic plaques on the 
pleura. 

Prognosis. — Malignant growth of the pleura is invariably fatal unless 
removal is possible. 

Treatment. — From the nature of the condition this can only be palliative. 
Analgesic drugs may be given freely for the relief of pain, morphine being 
reserved for the severe forms and later stages, as far as possible. Repeated 
tappings may be almost compulsory, if there is much distress from the 
reaccumulation of the fluid, but it must be remembered that in haemorrhagic 
effusions the loss of blood by this means is considerable. Air replacement 
may sometimes give relief for a longer period than simple aspiration. In 
rare cases, removal by operation may be practicable if the diagnosis is 
made early and the growth is localised in an accessible position. 
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INJURY 

Injury to the pleura may occur in fracture of the ribs, the fragments 
piercing or tearing it. Similarly in penetrating wounds of the chest, the 
pleura may be extensively lacerated. It may also be torn by direct violence 
without breaking of the ribs, and in rare cases a hetnial protrusion of lung 
may occur, forming a small swelling in an intercostal space, protruding with 
inspiration and emptying with expiration. 

R. A. Young. 

G. E. Beaumont. 


DISEASES OF THE DIAPHRAGM 

SPASM OF THE DIAPHRAGM 

Diaphragmatic spasm may be either clonic or tonic, the former being 
termed hiccough. 

Clonic spasm . — This may be due to a variety of causes, namely : (a) 
Alimentary : From irritation of the oesophagus or stomach by pungent or 
irritant substances such as pepper, pickles, or tobacco. It occurs also a6 a 
symptom in gastritis, dilatation of the stomach, enteritis, intestinal obstruc- 
tion, tympanites and peritonitis, and in the late stages of debilitating 
disease, (h) Nervous : as in hysteria, cerebral tumour, meningitis, hydro- 
cephalus, epilepsy and alcoholism. It may also result from peripheral 
nerve irritation, in such conditions as mediastinal tumour, mediastinitis, 
enlarged thoracic glands, diaphragmatic pleurisy, or pericardial effusion. 
Epidemic hiccough has been regarded as a form of encephalitis lethargica. 
There is usually some slight pyrexia, and the condition may persist 
without intermission for several days, (c) Renal : As in chronic nephritis 
and uraemia. 

Tonic spasm . — This may be met with in tetanus, strychnine poisoning, 
laryngismus stridulus, eclampsia, epilepsy and hydrophobia. If there is 
associated intercostal or laryngeal spasm, there is grave risk of death from 
asphyxia. 

Treatment. — Simple hiccough may often be relieved by holding the 
breath, pressure on the cheat, or by simple inhalations, such aa^f ammonia, 
ether, or spirits of chloroform. Hiccough due to organic disease or to peri- 
pheral irritation may only be relieved by removal of the cause. In epidemic 
hiccough, in obstinate cases of hiccough due to other causes and in the tonic 
form of spasm, various antispasmodic measures may be tried, such as 
trinitrin, bromides, or phe^obarbitone, by the mouth ; adrenaline, or 
adrenaline and pituitary (posterior lobe) extract, hypodermically ; or the 
inhalation of chloroform. 


DIAPHRAGMATIC PLEURISY 

This condition is described on page 1247 under the heading of Pleurisy. 
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PARALYSIS OF THE DIAPHRAGM 

Definition, — ^Paralysis and inactivity of either leaf of the diaphragm, 
or of both. 

iStiology. — Paralysis of the diaphragm may be caused by disease 
damaging the centre in the spinal cord, by conditions affecting the phrenic 
nerve in its course, or by reflex inhibition of the centre. Causes involving 
the centre include poliomyelitis, hajmorrhage into the spinal cord, and 
tumours of the spinal cord or its membranes, or of the spine itself. The 
phrenic nerves may be affected by diphtheritic neuritis. Either or both of 
the nerves may be compressed by mediastinal tumours, or by inflamma- 
tory exudates. They may be severed or injured by wounds in the neck. 
Evulsion or crushing of the phrenic nerve is now frequently employed thera- 
peutically, in order to promote collapse of the base of one lung and closure 
of cavities in cases of tuberculosis and in bronchiectasis. 

Symptoms. — Diaphragmatic paralysis results in the affected leaf of the 
diaphragm becoming immobile and remaining at a higher level in the thorax 
than normal, or showing paradoxical movement, i.e. ascending with inspira- 
tion. This can easily be seen on X-ray examination. Sometimes this is 
noted as a reversal of the ordinary abdominal movements during respiration, 
with the result that there is epigastric recession during inspiration. 

Treatment. — This is, in general, that of the condition causing the paralysis. 


HERNIA OF THE DIAPHRAGM (see p. 553, 554) 
EVENTRATION OF THE DIAPHRAGM (see p. 666) 


DISEASES OF THE MEDIASTINUM 

The mediastinum is the interpleural space, and occupies the median part 
of the thorax, from the superior aperture above to the diaphragm below. 
Strictly speaking, any affection of any of the important structures occupying 
this space, such as the pericardium, heart, great vessels, air passages and the 
thymus, might be included under this heading. They are, however, more 
conveniently grouped under the various systems to which they belong, and 
diseases of the mediastinum are commonly restricted to conditions arising in, 
or affecting the connective tissue and glands found in this space. 


MEDIASTINITIS 

Mediastinitis, or inflammation in the mediastinal connective tissue, may be 
acute or chronic. In the acute forms there may be an inflammatory serous 
exudate causing oedema, or the inflammation may progress to abscess forma- 
tion. The chronic forms are indurative or fibroid in character, although 
chronic abscess may occur. 
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Acute Simple Mediastinitis 

iEtiology. — Acute mediastinitis without suppuration may result from 
injuries to the chest- wall or sternum, and from lacerating wounds of the 
oesophagus or trachea. It is sometimes secondary to inflammatory processes 
in the lungs, pleurae, pericardium or peritoneum, and to periostitis of the 
sternum or vertebrae. Pneumonia is a not uncommon cause. 

Pathology. — There is hyperaemia of the mediastinal connective tissue 
with inflammatory oedema. Mediastinal serous efEusions have been described, 
but these are, without doubt, encysted pleural effusions encroaching on the 
mediastinum. 

Symptoms. — The clinical manifestations of acute mediastinitis are vague 
and not characteristic. There is a mild pyrexia, the temperature reaching 
99° or ' 100° F. Pain under the sternum may be complained of, and on 
auscultation over it a few fine crepitations may be heard on deep breathing, 
or they may occur synchronously with the heart beats. 

Course. — The affection may subside or proceed to abscess formation. 
It may result in fibroid thickening or adhesions. 

Diagnosis. — Mediastinitis is often not recognised or suspected, since it is 
masked or overshadowed by the clinical manifestations of the primary 
condition. 

Treatment. — No special treatment is required, apart from that appro- 
priate to the condition inducing it. 

Acute Suppurative Mediastinitis 

i^ltiology. — Acute suppurative mediastinitis or mediastinal abscess is 
more common in males, and may occur at any age, although it is more fre- 
quently seen in early adult life than at other periods. Some cases are of 
traumatic origin, and follow perforating wounds or blows on the sternum, 
not necessarily causing fracture. Perforation or injury of the oesophagus is a 
comparatively frequent mode of access of pyogenic organisms to the medi- 
astinum. This may occur from ulceration of an oesophageal new-growth, from 
injury due to a swallowed body such as a tooth-plate, or from the passage of 
an oesophagoscope or bougie. Perforation of the trachea or main broncm by 
an inhaled foreign body is sometimes the cause of mediastinal suppura- 
tion. Various pulmonary conditions may lead to pyogenic infection of 
the mediastinum, such as pulmonary abscess or gangrene, pneumonia and 
bronchiectasis. Periostitis or osteomyelitis of the sternum, vertebree or 
ribs, suppuration in the mediastinal glands, or tracking down of deep 
cervical abscesses may all lead to mediastinal abscess. Extensions of 
pyogenic processes from the pericardium, pleura or peritoneum may also 
be causes. A suppurating hydatid or dermoid cyst may rupture into the 
mediastinum, and, lastly, the infection is blood-borne in some cases from 
infective endocarditis, pyaemia, erysipelas or enteric fever. Dieulafoy 
pointed out that certain cases of empyema, originating near the medias- 
tinum, may, by encroaching on this region, induce predominating mediastinal 
symptoms, which he described as the “ mediastinal syndrome.” Such cases, 
although abscesses in the mediastinum, are not mediastinal abscesses, but 
are in reality special instances of encysted empyema. 
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Pathology’. —The suppuration may be limited to any pari of the ana- 
tomical subdivisions of the mediastinum, or may spread from one compari;- 
ment to another. The pus sometimes tracks in various directions, e.g. 
upwards to the neck, downwards to the abdomen, or it may point in the 
chestrwall. The abscess may rupture into the cesopbagus, trachea, aorta, 
pleura or pericardium. 

Symptoms, — The onset may be insidious or acute. In the latter case it 
may be ushered in by severe pain under the sternum , radiating to the back and 
shoulders. The symptoms may be divided into those due to the inflammatory 
process, and those resulting from the pressure exerted by the collection of pus. 
The former com prise malaise, fever and sometimes rigors, while blood examina- 
tion may demonstrate a leucocytosis of 10,000 per c.mm. or over. The 
pressure symptoms vary according to the amount of pus produced and its 
situation. They include dyspnoea and paroxysmal or brassy cough, from com- 
pression of the vagus nerve or direct pressure on the trachea. There may 
also be dysphagia from obstruction of the oesophagus, and hoarseness from 
pressure on the left recurrent laryngeal nerve. Pressure on the spinal nerve 
roots, intercostal nerves, or brachial plexus may lead to severe neuralgic pains. 
Partial or complete obstruction of the great veins may be apparent from 
distension of the superficial thoracic veins or of those in the neck. CEdema 
of the chest-wall is sometimes seen from this cause, or it may result from the 
inflammatory process extending to the chest-wall. The signs in severe cases 
will be those caused by the pressure effects just described. The patient looks 
ill, distressed, dyspnoeic and more or less cyanosed. The respirations may 
be noisy, as there is sometimes inspiratory dyspneea with stridor, this being 
known as the hruii de cornage. The dilated veins may be apparent and the 
direction of the current may help to localise the seat of the obstruction. 
There is sometimes local redness and oedema from pointing of the abscess, near 
the sternum, in the neck, or in the interscapular region on either side. Pal- 
pation may reveal local tenderness and even fluctuation in any of these 
areas. There is often dullness over the sternum, sometimes extending to one 
or other side, or the dullness may be found in the interscapular region. It is 
said that the dulluess may shift with the position of the patient in some cases. 
Breath sounds are distant, and weak or bronchial over the dull area, except 
when it is beliind the sternum, when they are harsh. 

Complications and Sequelae. — The important complications are those 
due to rapture of the abscess. If this occurs into the lung or the oesophagus, 
pus is expectorated, or passes into the stomach. Gangrene of the medi- 
astinum may follow, or death may occur from suffocation or haemorrhage. 
Extension of the abscess may lead to purulent pleurisy, pericarditis or 
peritonitis, or to suppuration in the neck. In cases that recover, chronic 
mediastinitis with matting together of the mediastinal contents may be 
a sequel. 

Course. — The disease is acute and rapidly progressive, unless relieved 
by operation or by spontaneous external drainage in a few fortunate 
oases. 

Diagnosis.— The “ mediastinal syndrome *’ of dyspnoea, stridor, par- 
oxysmal cough, hoarseness and dysphagia with signs of pressure on arteries, 
veins and nerves is common to many conditions causing mediastinal pressure, 
notably mediastinal new-growth, enlarged mediastinal glands, aneurysm and 
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pericardial effusion. The differential diagnosis of these is more fully eon- 
aidered under mediastinal new-growth. The occurrence of fevers and rigors, 
the presence of a pointing swelling, and the demonstration of a leucocytosis 
may give strong suggestion as to the inflammatory origin of these symptoms 
and signs. The X-rays may reveal a localised mediastinal shadow, often 
non-j)ulsating, although it must be remembered that in rare cases a medi- 
astinal abscess may pulsate. 

Prognosis. — Tliis is very grave, and the majority of cases die unless 
recognised and treated early. If gangrene develops, a fatal result is inevit- 
able. The outlook is more hopeful when the anterior mediastinum alouc is 
involved. 

Treatment.™ Prophylactic. — Foreign bodies in the oesophagus and 
t r aeliea should be removed as soon and as gently as possible. The utmost care 
should be exercised in the passage of a bougie or the oesopliagoscope in cases 
of oesophageal stricture. 

Curative. — As soon as mediastinal suppuration has been diagnosed and 
localised, surgical measures should be adopted. The mediastinum can be 
reached by resection of pieces of costal cartilage or by trephining the sternum. 

Chronic Media stinitis 

This also occurs in two forms, chronic indurative rnediaatinitis and chronic 
abscess 

Chronic I.ndurative Mediastinitis.— This may occur as a sequel of any 
form of acute mediastinitis. The best known is that associated wilL chronic 
adhesive pericarditis, and usually known as chronic indurative mediastino- 
pericarditis (pp. 901-963). Other forms include the chronic inflammation 
and thickening which occur around enlarged, sclerotic and pigmented media- 
stinal glands, and around the same glands when affected by caseous or cal- 
careous tuberculous lesions. 

Chronic Mediastinal Abscess is generally of tuberculous origin, arising 
from breaking down caseous bronchial or mediastinal glands, or from tuber- 
culous disease of the spine or ribs. A chronic abscess may, however, be 
caused by a foreign body, such as a bullet. 

Symptoms. — Simple indurative mediastinitis may give rise to practically 
no symptoms or signs. Chronic abscess may cause symptoms of ill-health and 
of mediastinal pressure, or may only become apparent when it points super- 
ficially. ^ 

Treatment. — The treatment of chronic mediastinal abscess is practically 
the same as that for other “ cold ” abscesses due to tuberculosis, incision and 
drainage being avoided if possible in favour of aspiration and injection of anti- 
tuberculous substances. Other cases may require operation. 


EMPHYSEMA OF THE MEDIASTINUM 

In performing tracheotomy, the pretracheal layer of deep cervical fascia 
is of necessity incised. If difficulty arises in inserting the tube into the 
tracheal incision, air may be drawn deep to this fascia by the vigorous attempts 
at respiration and thus pass into the superior mediastinum, or superficial to 
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it into the anterior mediastinum. Rupture of the trachea, bronchi or 
oesophagus, or rupture of air vesicles or pulmonary lesions where the 
pleura is adherent, may also cause it. In acute interstitial emphysema of 
the lungs, the escaped air may track along to the root and reach the 
mediastinum. 

Symptoms. — Emphysema of the mediastinum may give rise to very in- 
definite indications. A few fine crackling sounds may be heard on listening 
over the sternum, sometimes varying with respiration or with the heart 
movements. The percussion note over the prsecordium may be hyper- 
resonant, and the heart sounds may be distant and muffled. Small quantities 
of air escaped into the mediastinum can be rapidly absorbed and may not be 
of serious import. 

Diagnosis. — This is often a matter of speculation, unless the air spreads 
upwards to the neck and causes superficial surgical emphysema. 

Prognosis. — This depends entirely on that of the underlying cause, which 
is often of serious nature. 

Treatment. — No special treatment is required, as a rule, apart from that 
of the primary condition, except that pain may necessitate the use of analgesic 
drugs at the onset. 


ENLARGED MEDIASTINAL GLANDS 

The mediastinal lymphatic glands arc arranged in groups. A few small 
ones are found in the anterior compartment, another group is situated in 
the posterior mediastinum. The most important of these is the tracheo- 
bronchial group, situated around the bifurcation of the trachea and extending 
along the bronchi. It is enlargement of this group that most often gives 
clinical manifestations. 

iEtiology and Pathology . — A simple inflammatory enlargement of 
these glands may occur in many acute affections of the bronchi and lungs, and 
in certain acute specific fevers, notably influenza, pertussis and measles. A 
more chronic enlargement, associated with indurative changes, results from 
chronic respiratory diseases, such as chronic bronchitis and the pneumo- 
konioses. In the latter case, considerable pigmentary changes may be found, 
from deposition of the particles derived from the dusty inspired air. In town- 
dwellers, these glands are often grey or black in colour from deposited carbon. 
Tuberculosis is the commonest cause of enlargement of the mediastinal glands, 
particularly of the tracheo-bronchial group, those about the right bronchus 
being most affected as a rule. This is a frequent early localisation of tuber- 
culous disease in children. The infection spreads from the lungs in the 
majority of cases (Ghon), but in some instances the path of infection is from 
the tonsils through the cervical lymphatics and glands, while in others the 
mode of entrance is from the intestines through the mesenteric glands. The 
lesions may be miliary tubercles, or small caseous nodules which calcify sub- 
sequently, or which may soften and lead to local spread or generalisation. 
In other cases a fibroid hyperplasia of the glands results. 

In syphilis, mediastinal adenitis may occur in the secondary or tertiary 
stages. In Hodgkin’s disease and in lymphatic leukaemia, the mediasrinal 
glands may share in the general adenopathy, and in the former the condition 
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may be primary in these glands. Enlargement dne to malignant disease is of 
great importance and receives separate consideration. 

Symptoms. — These may be slight and escape notice, unless the enlarge- 
ment is sufficient to produce pressure or irritation. Cough is the commonest 
symptom ; it is usually dry, irritative, noisy and ineffective. It may occur 
in paroxysms, somewhat suggestive of those of whooping-cough. Dyspnoea 
and dysphagia occur only when the enlargement is considerable. Vomiting 
sometimes develops, probably reflexly from vagal stimulation. Pain behind 
the sternum or in the upper thoracic region posteriorly may be complained 
of. In children with tuberculous disease in these glands, there is often languor, 
anorexia, anaBinia and wasting, sometimes with slight irregular fever and night 
sweats. Such symptoms in a child of 5 to 12 years of age are very suggestive. 
The signs are also variable and frequently inconclusive. In tuberculous 
cases, the appearance of the child, pale, delicate looking or sallow, with long 
eyelashes and fine hairy growth over the back, may also be suggestive. In 
glandular enlargement from any cause, there may be dilated veins over the 
front or back of the chest, especially in the upper part, and a “ hilum dimple ” 
has been described as appearing in the second intercostal space beside the 
sternum, on holding the breath at the end of inspiration. One pupil may be 
larger than the other, owing to sympathetic stimulation. Small areas of 
dullness may be found at the back, near the upper thoracic spines, or in front 
close to the manubrium. Breath sounds over these areas may be bronclpal 
or harsh. Occasionally the enlarged glands impede the air entry to a lower 
lobe, generally the right, in which case breath sounds are notably weakened 
over this area, while the percussion note may be impaired. Normally, 
whispering pectoriloquy ceases at the seventh cervical spine ; with enlarged 
mediastinal glands it may be heard along the middle line or close beside it, 
in the upper thoracic region from the first to the fifth thoracic spines. This 
is known as d'Espine’s sign or tracheophony. It is a confirmatory sign, 
when other indications are present. Eustace Smith’s sign is of little value. 
It consists in a venous hum, audible over the manubrium sterni, when the 
child’s head is thrown back as far as possible. Occasionally pressure on the 
recurrent laryngeal nerve may lead to an abductor paralysis of one vocal 
cord. In cases of tuberculosis, syphilis, Hodgkin’s disease or leukoemia, 
enlarged glands may be present in other parts of the body, and may thus assist 
in diagnosis. 

Complications. — A caseous gland may ulcerate into a bronchus or into 
the trachea, and death has resulted from glottic impaction of a portion of the 
gland. Ulceration into the cEsophagus has been described. Rupture into the 
mediastinum may lead to mediastinal abscess. Invasion of the pleura, lung 
or pericardium may occur, or generalisation causing widespread miliary 
tuberculosis. 

Diagnosis. — Whenever the condition of mediastinal glandular enlarge- 
ment is suspected, an X-ray Sxamination should be made if possible. It may 
help to distinguish between other conditions causing mediastinal pressure, 
such as aneurysm, abscess and malignant growth. Unfortunately in regard to 
tuberculous (hsease, it shows best the condition of least importiMice, namely, 
the old healed calcified glands. ‘‘ Soft ” or “ woolly ” shadows are regarded 
as indicative of active disease, but in doubtful cases it is wise to act upon the 
clinical indications. 
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Prognosis. — Tliis varies with the cause, being serious in Hodgkin’s disease 
and leuksemia. In tuberculous cases, the prognosis is as a rule good, apart 
from complications, provided treatment is prompt and adequate. 

Treatment. — In tuberculous adenitis, the general condition should be 
improved by every possible means. The child should be taken from school, 
rest and exercise are to be carefully graduated, and a liberal diet supplied, 
with extra milk, cream and butter. In England, the Isle of Thanet seems 
especially valuable in the climatic treatment of glandular tuberculosis. Cod- 
liver oil, malt extracts and the syrup of the iodide or phosphate of iron are 
useful. In afebrile cases, tuberculin cautiously given may be of value in 
children of 8 years or over, but it is not necessary, as a rule. If given, the 
initial dose should be small, innr^oTrxr nigrm. B.E., and the dosage gradually in- 
creased. In glandular enlargements due to syphilis, Hodgkin’s disease and 
leukaemia, the treatment appropriate to these diseases should be employed, 
and symptoms due to pressure relieved as far as posfdble. 


MEDIASTINAL TUMOURS OR NEW-GROWTHS 

The mediastinum may be the seat of either simple or malignant new 
growths, the latter being much more common. 

Simple Tumours of the Mediastinum. — These, except retrosternal 
goitre, rarely give rise to symptoms, and the recorded cases have, as a rule, 
only been discovered in the course of a routine X-ray or post-mortem examina- 
tion. The chief varieties found are retrosternal goitre and persistent thymus, 
lipoma, fibroma, chondroma, ostoo-chondroma and myoma. 

Malignant Tumours of the Mediastinum. — Although it is certain that 
some malignant growtlis arise primarily in the mediastinal tissues, while 
others invade the mediastinum secondarily by extension or metastasis, it is 
often impossible, even at autopsy, to determine whether a mediastinal growth 
originated in the mediastinal tissues or in one of the adjacent organs, par- 
ticularly the lungs and bronchi. The differentiation between primary and 
secondary growths is therefore less sharp than in other situations. 

Sarcoma of the Mediastinum. — Recent research has proved that the 
majority of primary mediastinal growths are sarcomatous, but these are less 
common than was formerly supposed. A primary sarcoma may arise in 
the lymphatic glands, connective tissue, periosteum of the sternum or 
vertebrae, or in the remains of the thymus gland. The commonest variety is 
the lympho-sarcoma, but spindle-celled and chondro-sarcomata may occur. 
Mediastinal sarcoma is commoner in males than females ; it may occur in 
early life, and the majority of cases occur before the age of 40 years. Oat- 
celled tumours invading the mediastinum and formerly regarded as lympho- 
sarcomata are now believed to be of bronchial origin and carcinomatous 
nature. 

Carcinoma of the Mediastinum. — This is rare as a primary tumour. 
It occurs in older people. It may originate from the trachea, bronchi or 
oesophagus, in the remains of the thymus or in a retrosternal goitre. 

Secondary Malignant Growths of the Mediastinum. — ^These usually 
result from direct extension of primary growths of the lung, bronchi, trachea, 
OBBophagUB, chest-wall or breast, but true metastases may occur from 
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mammary growths or from more distant primary tumours. Endothelioma 
has been described in the mediastinum, but is probably generally secondary 
to endothelioma of the pleura. 

Pathology. — The morbid appearance depends upon the situation of origin, 
the directions of growth, and the nature of the tumour. Sarcomata are 
generally soft, pinkish in colour and vascular, while carcinomata are paler 
and firmer. There may be one large mass weighing several pounds, or there 
may be multiple growths. When the tumour reaches a considerable size it 
may infiltrate, surround, compress or displace contiguous structures. This is 
particularly the case in the lympho-sarcomata. The trachea, oesophagus, and 
large vessels may be surrounded, the pericardium and heart may be exten- 
sively infiltrated, and the nerve trunks may be enclosed and compressed. 
Secondary depo,sits are common in other glands, but not infrequently the pig- 
mented bronchial glands may be seen entirely enclosed in growth without 
being infiltrated. 

Symptoms. — The onset is often insidious, and the condition may not 
be suspected until cachexia and pressure signs develop. Malaise, weakness, 
shortness of breath, cough and pain are often early symptoms, which become 
more pronounced as the case progresses. The pressure symptoms and signs 
constituting the “ mediastinal syndrome ” comprise — 

1. Presaiire on the air passages, giving rise to dyspnma, cough and expec- 
toration. The dyspnoea may be inspiratory and associated with stridor*, or 
expiratory and paroxysmal. The cough is harsh and may be “ brassy ” ; it is 
often associated with mucoid, blood-stained, or even “ prune juice ” sputum. 
Bronchiectasis may result in some cases. 

2. Pressure on or infiltration of the lung, leading to collapse and sometimes 
breaking down of lung tissue. If the pleura is reached or invaded, pleural 
effusion, often blood-stained, may result. 

3. Pressure on arteries. — Compression of branches of the pulmonary 
artery may lead to local gangrene, or in other cases the growth may ulcerate 
into a larger vessel and cause fatal haemorrhage. Pressure on the subclavian 
artery may cause inequality of the radial pulses, and, according to Ekgreii, 
this may only be present when the patient is lying and not when he is 
standing. 

4. Pressure on veins. — Dilated tortuous veins may be seen over the front of 
the chest and abdomen, or in the neck. The flow of blood in these superficial 
veins may be reversed in direction, owing to the obstruction of the superior 
vena cava or its main radicles. The current then runs from -above down- 
wards, instead of from below upwards, as normally. There may be cedema 
of the chest-wall or of the face and neck from the same cause. 

5. Pressure on nerves. — The vagus may be compressed, causing paroxysmal 
dyspnoea and cough. Laryngeal paralysis or spasm may result from involve- 
ment of the recurrent laryng^ial nerve. Dilatation of the pupil, followed later 
by constriction, drooping of the upper lid and enophthalmos, occurs when the 
sympathetic is involved. Paralysis of the diaphragm on one side from com- 
pression of the phrenic nerve, and pain from involvement of the intercostal 
nerves, may be present. 

6. Pressure on the oesophagus may lead to dysphagia of increasing degree. 

In addition to the signs afforded by these various conditions, there may be 

glandular enlargements in the neck, the suprasternal notch, or in the axillae. 
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The growth may invade the chest^wall at any Bpot, dnd in tare caees it tnay 
cause visible or p^ll)able pulsation. The ptutudnaty physicB.1 iigllB arte 
dyspncea, sometimes orthopnoea and cyanosis. In BdrUe ifistauoes the patient 
prefers to lean forward ; this is said to be due to the fact that id this position 
the antero-posterior diameter of the mediastinum is incresLsed, and the 
tension caused by the growth is thereby lessened. There may be dullness 
over the sternum or over the upper thoracic spines, and over any part of 
the lung invaded or compressed by the growth. The breath sounds heard 
over the dull area may be harsh, bronchial, tubular, Weak or absent. The 
signs due to any secondary condition, such as bronchitis, bronchiectaaia 
or a pleural effusion may be found in addition. 

CortiplicatiotiS. — These include the secondaiy conditions just mentioned. 
Others are due to ulceration of the growth through the cheSt-walh or into 
the trachea, bronchi, oesophagus or aorta. Pericarditis may occur if the 
growth invades the pericardium, and haemopericardium may result from 
ulceration of a vessel. 

Course. — The growth enlarges progressively and the course is often rapid, 
particularly in lympho-sarcoma. Fulminating cases lasting only a few weeks 
occur ; more commonly the patients live from 6 months to 2 years from the 
onset, rarely more. 

Diagnosis. — When signs of mediastinal pressure become apparOnt, new- 
growth should be suspected, in common with aneurysm, mediastinal abscess 
or cyst, enlarged mediastinal glands and pericardial effusion. The history, 
the general condition of the patient, the physical signs, blood examination, and 
the X-rays may all help in distinguishing between these conditions. The 
evidence afforded by the X-ray may be of the utmost value. The pulsating 
shadow of an aneurysm, the large area of a pericardial effusion, the indefiuite 
edge of an infiltrating growth extending into the lung, may be shown clearly, 
but the appearance should always be interpreted in the light of the other 
clinical features, and a diagnosis should not be made on X-ray findings alone, 
since a growth may pulsate, or may give rise to an effusion, while a mediastinal 
abscess or a cyst may give a sharp shadow. An oesophageal new-growth can 
sometimes be differentiated by the oesophagoscope, but this should only be 
employed when aneurysm can be excluded. Diagnosis from pulmonary or 
bronchial new-growths may be almost impossible. Before the onset of 
pressure symptoms, growth may be suspected from the cough and emaciation, 
and here again the X-rays may give valuable indications. Chronic tuber- 
culous disease should always be excluded by repeated sputum examinations. 
The diagnosis of mediastinal growth may sometimes be obscured by some 
of the complications it induces, notably pleural effusion and bronchiectasis. 
The rapid onset and progress of these conditions and the bloodstained 
character of an effusion may all suggest the possibility of a malignant cause. 
The presence of enlarged glands in the neck or axillse, or of nodular growth 
in the chest-wall or episternal notch, may afford almost conclitsive evidence 
of malignancy. 

Prognosis. — This is practically hopeless and death occurs from exhaus- 
tion, starvation, toxasmia, asphyxia or haemorrhage. 

Treatment. — The treatment of simple tumours is surgical if they are 
capable of removal. The treatment of malignant tumours is that of inoperable 
malignant disease elsewhere. X-ray applications, or radium treatment in some 
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form may be tried. Otherwise treatment is symptomatic and palliative. 
Pain may be relieved by aspirin, codeine or morphine. Sleep may be induced, 
if there is insomnia, by chloral hydrate, papaveretum (alopon, opoidine, 
omnopon) or other hypnotics. If effusion is causing dyspnoea it may be 
tapped, but the fluid usually collects again rapidly. Air replacement is 
sometimes useful. 


CYSTS OF THE MEDIASTINUM 

Simple Cysts. — These are usually small and of no chnical importance. 

Dermoid Cysts and Teratomata. — These are rare and become apparent 
generally in young adult life. They may enlarge, giving rise to symptoms 
and signs similar to those of a mediastinal tumour, or they may lead to 
empyema. They usually contain pultaceoua material, and sometimes hairs, 
muscle, cartilage, bone and teeth. Such cases are almost certainly tera- 
tomatous in nature and derived from included embryos. This condition may 
sometimes be diagnosed during life by the expectoration of hair, teeth, bone 
or cartilage. The prognosis is, as a ride, serious, but some cases recover under 
appropriate surgical treatment. 

Hydatid Cysts. — A hydatid cyst may be primary in the mediastinum 
and may give rise to signs of mediastinal pressure, but the condition is ex- 
tremely rare. Its presence may be shown by X-rays and its nature demon- 
strated by the blood and skin reactions. Such cysts have been successfully 
treated surgically. 

Other rare mediastinal conditions are hernia of the stomach or colon 
through the diaphragm into the mediastinum. A retrosternal goitre may 
also form a mediastinal swelling. 

R. A. Young. 

G. E. Beaumont, 
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DISEASES OF THE KIDNEYS 

THE CHARACTERS OF NORMAL URINE 

The amount of urine normally secreted in 24 hours is 50 ounces or 1500 c.c. 
The specific gravity of the total should lie between 1015 and 1025, though 
individual specimens will vary considerably more, according to the amount 
of fluid imbibed or the quantity excreted by the skin and bowels. The 
reaction is generally acid, due to the presence of acid sodium phosphate, 
NaHgPO^. The total acidity is such that about 650 c.c. of decinormal caustic 
soda will neutralise the daily output. This is equivalent to 82 grains of 
NaHCOg, but it requires a rather larger quantity (120 grains according to 
Spriggs) of bicarbonate of soda by the mouth to effect this neutralisation. 
Expressed in terms of H-ion concentration, the pH varies between 4-7 and 10. 
The total acidity of the urine rises very considerably in acidsemia, and may 
be more than doubled despite large doses of alkalis. Normally, urine is more 
acid during fasting than during absorption of food, the acid and alkaline 
tides being thus produced. The alkaline tide may be partly due to the 
absorption of organic vegetable salts, as it is more marked in herbivora, 
but the increased activity of the respiratory centre after getting up in the 
morning, is chiefly responsible for an increase in the pH of the urine (dimin- 
ished H-ion concentration), by removal of excess of COg from the body ; 
in fact, it alone may be responsible for a morning alkaline tide. On decom- 
position, either in the bladder or after excretion, the urine becomes alkaline, 
from the conversion of urea into ammonium carbonate. 

The constituents of urine are partly derived from the food (exogenous) 
and partly from the katabolism of the tissues (endogenous). We may 
briefly consider the source and significance of the principal constituents. 

Nitrogenous constituents . — The total nitrogen excreted each day on 
an ordinary mixed diet is about 18 grammes or 270 grains. Of the various 
nitrogenous constituents urea is by far the most abundant, its output being 
33 g., which contains 15-4 g. of nitrogen, or 85 per cent, of the urea 
total. As so much of the urea comes directly from the food, the amount of 
urea falls both absolutely and relatively in starvation ; the total nitrogen 
drops to 5 g. or even less, of which urea nitrogen forms about 60 per 
cent. On a diet rich in carbohydrates and fat, but containing hardly any 
nitrogen, these figures may fall still lower, as the assimilation of other food- 
stuffs reduces the waste of tissue nitrogen to a minimum. This is often 
forgotten, and in nephritis undue importance is attached to a drop in the 
output of urea, which is simply due to the diet prescribed being poor in 
nitrogen, whereas the urea excreted depends mamly on the quantity of 
protein ingested. 
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Next in importance come the purin bodies. Purins contain the group 
C5N4, and the best known is tri-oxy-purin or uric acid C6N4H4O8. A small 
quantity of the less oxidised purins, xanthin and hypoxanthin is also 
excreted. Exogenous purins come mainly from meat juices, from the nuclei 
of cellular organs (such as liver and sweetbread), and from tea, cofiee or 
cocoa. Only from one-tenth to one-half of the ingested purins are excreted 
as such, the remainder being destroyed by the liver, ultimately appearing 
as urea. The alkaloids of tea, coffee and cocoa give rise chiefly to xanthin 
and hypoxanthin, the rest to uric acid. On a diet rich in meat the daily 
output of purins amounts to 0-34 g. of nitrogen, and on a purin -free 
diet to 0-202 g. This endogenous purin, which forms the larger part, 
comes mainly from the disintegration of the nuclei of maturing red blood 
corpuscles, and also the leucocytes and muscles. Anything increasing the 
leucocytes in the circulation increases the output of endogenous purins, and 
in leukesmia the excretion of uric acid may rise to 5 g. a day. Un- 
accustomed exercise diminishes the output of uric acid, while increasing 
that of the less oxidised xanthin and hypoxanthin, the total purin excretion 
remaining the same. Uric acid is only excreted as such when the urine is 
highly acid ; normally it appears as acid sodium urate. (See also Urinary 
Deposits.) 

Oreatinin is, according to Polin, the most constant of the nitrogenous 
constituents on a meat-free diet, and serves as a measure of endogenous 
nitrogenous metabolism. In a healthy young man on a diet consisting 
entirely of bread, about 0-9 g. is excreted daily, while on a diet con- 
taining moat extracts more than 2 g. may be passed. During muscular 
wasting its output is increased, while in a subject already wasted it is 
diminished. All this suggests that it is derived from the creatin of muscle — 
both of the body and of the food. It may be recognised in urine by Weyl’s 
test ; with sodium nitroprusside and caustic soda it gives a ruby-red colour, 
which, unlike that given by acetone, is at once destroyed by glacial acetic 
acid. Jaffe’s test depends upon the deep orange colour, given by even 
dilute solutions of creatinin on the addition of a saturated solution of picric 
acid and some 10 per cent, solution of caustic soda ; this has been utilised 
for the colorimetric estimation of creatinin by Folin. Oreatinin can be 
obtained from creatin by dilute boiling mineral acids. Creatin, which is 
abundantly present in muscles, is not normally present in the urine. 

Ammonia is normally excreted to the extent of about 1 g. a day. An 
increase in this amount is not, as was formerly thought, a sigh of incapacity 
on the part of the liver to form urea, but a sign of acidsBmia. The body pro- 
tects itself against acids in the circulation by forming ammonia from the 
proteins of the tissues. The increased excretion of ammonia is, therefore, a 
measure of the degree of aoideemia, and it is estimated by the amount of acid 
set free from the urine oil the addition of formalin, which combines with 
the ammonia to form hexamine. In the acidwmia of diabetes, the output of 
ammonia may rise to 4 g. a day, or even more. 

Hippuric acid is not an important nitrogenous constituent of urine, but 
it is of interest as being made by the kidney itself by the combination of 
benzoic acid with glycoQoll. It is, therefore, increased by a diet of green 
vegetables, and is diminished when there is conspicuous degeneration of the 
renal tubules. 
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The pigments of urine are nitrogenous. The principal one, urochrome, to 
which urine normally owes its colour, though closely related to urobilin, 
has an independent origin from hiemoglobin. Even when all the bile escapes 
from the body through a biliary fistula the excretion of urochrome is un- 
altered. Urobilin, on the other hand, is a reduction product of bile pigment. 
The reduction is effected by bacterial action in the bowel, whence it is re- 
absorbed by the blood and excreted by the kidney. Normally it is not 
excreted as such, but as a colourless ohromogen. The appearance of pre- 
formed urobilin is evidence either of increased haemolysis or of septic infections 
of the gall-bladder or bile-ducts, or of increased intestinal putrefaction, or of 
increased time for reabsorption, as in intestinal obstruction. It can be 
recognised with the spectroscope by the absorption band it gives in the blue, 
or by the green fluorescence it shows on the addition of zinc chloride and 
ammonia. Very little is known of uroerythrin ; it is an unstable body and is 
readily carried down by urates, to which it imparts the characteristic pink 
colour. A trace of hsematoporphyrin is also normally present in the unne ; 
but an obvious amoimt is an abnormality, which will be considered 
later. 

N on-nitrogenous constituents . — These are principally salts. Chlorides 
are the most abundant, averaging about 10 to 13 g. of sodium chloride a 
day. Chlorides are retained whenever the body retains excess of fluid. This 
explains the reduced output of chlorides in such diverse conditions as oedema, 
serous exudates, pneumonia and acute dilatation of the stomach. Reduced 
chloride intake or loss through excessive vomiting are other causes. On the 
other hand the output is much increased in Addison’s disease. The phos- 
phates are partly excreted as acid phosphates of sodium and potassium, 
partly as earthy phosphates of calcium and magnesium. The former are 
not precipitated on neutralisation, while the latter are. A phosphatic deposit, 
as stellar crystals of calcium phosphate or tables of magnesium phosphate, 
is no proof of a real increase in the output of phosphates, but is usually 
merely an indication of diminished acidity. Ammonio -magnesium phos- 
phate, on the other hand, is evidence of ammoniaoal decomposition. It 
forms a deposit of “ coffin-lid ” or “ knife-rest ” crystals. The amount 
of phosphoric acid excreted daily amounts to about 2-5 to 3-6 g., of which 
the earthy phosphates form half. Sulphates are present in the urine to the 
extent of 1-5 to 3 g. of SO3 a day. Very little sulphate is taken in the food, 
and most of that which is taken either as food or medicine is excreted by the 
bowel, so that the urinary sulphates come almost entirely from the oxidation 
of the sulphur in the protein molecule. About nine-tenths are excreted as 
sulphates of the alkalis, and the remaining one- tenth as ethereal sulphates, 
formed by conjugation \7ith putrefactive products from the tyrosin and 
tryptophan of the protein molecule. Of these, the most striking is indioan, 
or indoxyl-Bulphate of potash . It is best detected by adding an equal quantity 
of strong hydrochloric acid to some urine, then a few drops of hydrogen 
peroxide, and shaking up the mixture with some chloroform to which it 
imparts a blue colour. Its presence in excessive amount is some evidence 
of excessive intestinal putrefaction, especially when due to obstruction of 
the small intestine. Not so much importance, however, is attached to 
indioanuria as formerly. All the sulphur in the urine is not excreted as 
sulphates ; some 6 per cent, appears as neutral sulphur, derived from the 
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sulpliocyaiiide of the saliva, the taurine of the bile salts and substances allied 
to cystin. The neutral sulphur is diminished in insanity. 

Many other substances are normally present in traces in the urine, but 
except diastase, they are of little clinical importance. Ten to 30 units of 
diastase are normally present, but less will be found in some forms of impaired 
renal capacity and a great deal more in most pancreatic diseases. The 
presence of 50 units suggests a pancreatic lesion, while 100 or more make 
this certain. In severe pancreatitis 300 to 500 may be found. 


THE ESTIMATION OF HENAl. FUNCTION 

It may be necessary to determine (I) the total rcr.al capacity, or (2) the 
adequady of either kidney separately. Generally speaking, the first is more 
the concern of the physician, and the second that of the surgeon. Estimation 
of the latter is of vital importance before nephrectomy is considered, lest 
the remaining kidney should prove inadequate to maintain life. Estimation 
of the former is an assistance both to diagnosis and prognosis. Some of the 
tests under the first heading have for their object the determination of the 
part of the kidney involved. These will be considered first. 

A.— ESTIMATION OF CAPACITY OF BOTH KIDNEYS 

1. Examination of the Blood. — The damaged kidney will fail to excrete 
substances which it should, and examination of the blood may reveal their 
presence in undue amount. The quantity of urea in the blood throws import- 
ant light on renal capacity ; normally this ranges from 15 to 40 mgm. per 
cent, in health, but after middle age figures up to 50 mgm. per cent, (urease 
method) may be within normal limits. The urea content of the blood, as well as 
that of the cerebro-spinal Iluid, is raised in various kidney diseases, and also 
in alkalosis. A blood urea figure of 200 mgm. per cent, and over is of serious 
clinical significance. It may rise higher than this, even to 280 mgm. per cent., 
in acute nephritis, and gradually fall to normal with complete recovery. In 
chronic nephritis such figures generally indicate a terminal phase of few 
months’ duration, but a patient may live for a year or more with a blood urea 
of 190 mgm. per cent. The amount of sodium chloride in the blood may be 
raised from the normal 0-45 to 0-5 g. per cent, to 0-6 or higher. When there 
is extreme renal failure there may be an increase in the H-ion concentration, 
the uric acid and the indican of the blood, while the calcium content may fall 
from the normal 10 mgm. per cent, to 6. 

2. The Urea Concentration Test. — Although ordinary estimation of 
the percentage of urea in urine gives no information of value, the response of 
the kidney to a given dose of urea does. On this MacLean and de Wesselow 
based their useful urea conedntration test. Fifteen grammes of urea dissolved 
in 100 c.c. of water, and fiavoured with a little tincture of orange, are given to 
a patient just after he has emptied bis bladder. The urea in the urine passed 
one, two and three hours afterwards is estimated by the hypobromite method. 
If this amounts to 2 per cent, or over in one or more of the three specimens the 
kidney is efficient according to the test. A concentration of 2-5 per cent, 
or over is more satisfactory. The volume of urine should not exceed 120 c.c. 
in the first hour, or 100 c.c. in each of the second and third hours. Excessive 
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diuresis may be due to release of water previously retained in the tissues, and 
the test should be repeated. This test is of less value if the patient is taking 
a low nitrogen diet. 

3. The Blood Urea Clearance Test. — This test was introduced by 
Moller, McIntosh and Van Slyke as a simple and reliable method of estimat- 
ing the urea-excreting function of the kidneys. In principle it is based on the 
relation of the blood-urea concentration to the urea excretion in the urine. 
The result is expressed as cubic centimetres of blood cleared of urea per 
minute. For details a textbook of clinical pathology should be consulted. 
It is claimed that this teat is more sensitive and will reveal minor defects not 
revealed by other tests. 

4. Volhard’s Tests as Modified by Rosenberg. — On the first day the 
patient, after passing urine, drinks 1500 c.c. of water within half an hour. 
ITrinc is passed at half-hourly intervals for the next 4 hours, each specimen 
being saved separately and tested for volume and specilic gravity. Normally 
the whole 1500 c.c., often more, is excreted within the 4 hours, and the specilic 
gravity falls to 1002, or less. The second day, ordinary meals are given, but 
the amoiint of fluid is limited to 500 c.c. for the whole 24 hours, taken in 
four roughly equal portions. Fruit should not be given, or should be reckoned 
as fluid. Urine is passed as and when the patient wishes, and each specimen 
is again collected separately and tested for volume and specific gravity. 
The total urine for the day should not exceed 750 c.c., and the specific 
gravity should rise to at least 1027. These are known as the dilution and 
concentration tests respectively. 

In cases of renal insufficiency the volume of urine on the first day is too 
little, while that on the second day is too much, as excretion tends to continue 
at the same rate irrespective of variations in the requirements of the body. 
The limits of variation in specific gravity become more and more narrowed 
as the disease progresses, until at length a fixed point of about 1009 is reached. 
Often the dilution test will show a minimum of about 1005, and the concentra- 
tion test a maximum of about 1015, long before the patient complains of any 
symptoms or the blood shows any evidence of ursemia. 

In our opinion the concentration test is more reliable than the dilution 
test, but both of them set up too rigid a standard of what constitutes normal 
function. 

5 . Fixation of Specific Gravity . — This is a simpler method . The patient 
takes no fluid drinks or liquid foods or fruit from after breakfast one day until 
breakfast-time the next day. The urine passed in the first 12 hours need not 
be kept, but that secreted in the second 12 hours is collected and pooled. If 
the renal function is satisfactory the specific gravity of this urine should be 
at least 1024, and the concentration of urea should be more than 2 per cent. 

B.— ESTIMATION OF CAPACITY OF EACH KIDNEY 

Catheterisation of each ureter under the direct view of the cystoscope 
is the only reliable method of obtaining the required information. It is usual 
to encourage secretion during examination by giving some tea or simple 
diuretic. Additional information is gained by the intramuscular injection of 
15 minims of a 5 per cent, aqueous sterilised solution of methylene-blue. It 
is first excreted as a colourless chromogen and, later, as methylene-blue itself. 
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The chromogen turns Vjlue when boiled with acetic acid, and should appear in 
the urine in from 15 to 20 minutes, after which the excretion of unaltered 
methylene-blue should begin. It should reach its maximum in from 4 to 5 
hours, and should have disappeared in from 40 to 50 hourLS, Obviously, 
catheterisatioji of the ureters cannot be continued all this time, so that 
observation is directed towards a marked delay in the appearance of blue 
on one side as Compared with the other. Afterwards, hexamine should be 
given as a precautionary measure, and the patient kept in bed for 36 hours. 
As in acute or subacute nephritis the rate of methylene-blue excretion is 
entirely unaffected, the utility of this test is confined to unilateral chronic 
disease. 

Indigo-carmine may be used for a similar purpose ; 10 c.c. of a 0-4 per 
cent, solution is injected intravenously or intramuscularly. The urine 
should be coloured in about 10 minutes, first appearing green and then blue. 
Excretion roaches its maximum in about an hour, so that this test has 
advantages over the methylene -blue method. Delay in the appearance 
of the dye and a feeble staining of the urine may be taken as evidence of 
disease. 

Pyelography is a valuable means of determining the position of the 
kidneys and their relation to shadows in or in the neighbourhood of the 
urinary tract. By this means the position of renal or ureteric calculi may 
be defined, and such shadows as those caused by calcareous tuberculcftis 
glands, gall-stones, and faecal calculi may be recognised as outside the urinary 
tract. It is an invaluable means of demonstrating the presence of a hydro- 
nephrosis, especially when small. It will show dilatation or irregularities 
in the course of the ureter. By the absence of the shadow caused by the 
dye, a failure in function of one kidney or its absence may be indicated. 
Renal growths and tumours of the renal pelvis may be diagnosed by abnor- 
malities in the pyelogram, and calculi not evident in a plain radiogram may 
be shown by this means. The intravenous method is now commonly adopted 
in the first approach to a urinary case, but instrumental pyelography is often 
required to confirm the findings obtained. 

A drug, opaque to X-rays, which is eliminated by the kidneys, is introduced 
intravenously, and radiograms are taken at short intervals after its injection. 
Uroselectan B (a non-toxic iodine-containing substance) is the best prepara- 
tion for this purpose. For instrumental pyelography a 12 to 20 per cent, 
solution of sodium iodide or sodium bromide is used. Before iodine is given 
for the purpose of pyelography, the patient's tolerance of the lirug should 
be tested by giving five or ten grains by mouth, in order to exclude an 
idiosyncrasy. 


ABNORMALITIES^ OF THE URINARY SECRETION 
1.— POLYURIA 

Polyuria may be due to— 

1. Increase in the quantity of fluid imbibed. 

2. Increase in the molecular concentration of the urine as in diabetes 
mellituS, or after saline diuretics. More water is thereby attracted into the 
blond stream by osmotic pressure. 
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3. ^capacity of the kidney to ezciete a concentrated urine, as in chronic 
interstitial nephritis. 

4. Dilatation of the kidney vessels, as produced by stimulating diuretics 
of the caffeine group. These diuretics have been shown by Curtis, using 
experimental methods, to act directly on tissue cells, causing the cells to 
part with their water ; hydraemia results, and the excess of water in the 
blood is immediately excreted by the kidneys. 

“ Diabetes insipidus ” is frequently due to disease of the pituitary gland 
or of the overlying hypothalamus, or to damage in this neighbourhood by 
syphilitic meningitis of the base of the brain . It is also probable that hysterical 
polyuria is due to a temporary inhibition of pituitary secretion through the 
sympathetic. This appears to affect the renal vessels directly, since pituitrin 
will check diuresis, even in the denervatod kidney. 

2.— ANURIA 

Suppression, as opposed to retention of urine, may be due to — 

1. Acute nephritis with intense congestion and nephrosis, whether the 
result of an infection or of dmgs, such as turpentine, cantharides or carbolic 
acid. 

2. Bilateral obstruction to the ureters. 

3. Reflex causes, such as operations on the kidney or trigone of the 
bladder. 

4. Vasomotor conditions, as collapse, shock or irritation of the vaso- 
motor centre, l^iobably the anuria in diphtheria is due to the last of these 
(Garratt). In cholera there is not only collapse, but depletion of water by 
other channels, 

5. Hysterical, This condition has been described by Charcot. It is, 
however, rare and the element of fraud must be eliminated. Thus, in one 
case, urea wa? found abundantly present in the contents of the washing-bowl, 
and this explained how the urine was disposed of. 

3.— ALBUMINURIA 

Albui;ninuria should be more correctly termed proteinuria — since blood 
serum contains two proteins — albumin and euglobulin — and either may 
appear in the urine, though search is seldom made for the latter. The 
ordinary tests of heat coa^ation, nitric acid or salicyl-sulphonic acid give 
positive results with either. The presence of euglobulin may be shown by 
the addition of dilute acetic acid (33 per cent.) to urine in the cold. The 
acid is added drop by drop, and the precipitation of globulin is shown by 
an opalescence in the urine to which the acetic acid is added. Mucin is also 
deposited by the addition of acetic acid, but it is not redissolved by an excess 
of acid. A more distinctive test is the precipitation of globulin in distilled 
water. Single drops of urine are dropped into a glass vessel containing 
distilled water. As the drop of urine falls through the water it assumes a 
r'ug form, and the ring has a milky appearance due to precipitated globulin 
w J en the latter is present. The globulin can be precipitated for quantitative 
examination by making the urine alkaline witn ammonia, and then half 
saturating it with anunonium sulphate. 
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Proteinuria may be classified thus — 

I. Without Organic Diseases op the Kidneys, as in — 

1 . Functional or orthostatic proteinuria . — This is common in males between 
puberty and adolescence ; it is much less common in females of the same 
age . Dukes found it in 1 6 per cent, of all boys entering Rugby School . Protein 
appears only in the urine secreted in the upright posture, and is absent from 
the urine passed on first rising. There is no evidence that the amount of 
protein in the food influences it, though some constituent of raw eggs may 
excite a transient albuminuria by a toxic action on the kidneys. Severe 
physical exercise will excite proteinuria in most healthy young adults. Collier 
found it present in every one of the Oxford crew of 1906 after rowing a course ; 
to such a condition the term “physiological” proteinuria may fairly be 
applied. When the protein appears apart from exertion, the subject is often 
an anosmic weedy youth with a dull heavy aspect and a tendency to fainting. 
The heart is irritable, and the blood pressure unstable, and fluctuates with 
change of posture. There may also be a few hyaline casts, and frequently 
calcium oxalate crystals. In any case of proteinuria in a boy or young 
man the diagnosis of a kidney lesion should not be made unless casts other 
than hyaline are discovered, unless the tension of the pulse is definitely 
and permanently raised, and unless there are signs of cardiac hypertrophy. 
In the absence of such evidence, the urine passed on first rising should be 
examined. If this is free from protein, the condition is almost certainly 
functional. Then 15 grains of calcium lactate should be given three times 
a day for 3 days, after which the urine should be examined again. If this 
checks the proteinuria no further anxiety need be felt. Some milder forms 
of toxssmic kidney may simulate functional proteinuria, so that a search 
should be made for toxic foci, such as septic tonsils, tuberculous glands, or 
chronic appendix trouble, in all cases. A holiday is advisable if the patient 
has been doing hard mental work, as the condition is apt to appear under the 
strain of competitive examinations. A tepid bath, with cold sponging 
down the spine, and followed by vigorous towelling, is advantageous, and a 
general tonic such as strychnine, with iron if there is anaemia, should be 
prescribed. The condition soon rectifies itself when adolescence is past, 
and any case of proteinuria in a patient approaching thirty probably does 
not fall into this category. 

2. Febrile . — Any acute specific fever may be accompanied by proteinuria 
due to cloudy swelling of the kidney. It should subside soon after the 
temperature falls to normal. This type of albuminuria is referred to again 
under the heading of Toxsemic Kidney, to which it more properly belongs. 

3. Congestive . — In failing heart there is usually proteinuria from venous 
congestion of the kidneys. {lyaline casts may also be found. Unlike the 
urine of nephritis the urine is loaded with urates. After an epileptic fit 
there is often a transitory proteinuria, probably due to the congested con- 
dition of the veins during the fit. For a similar reason protein is apt to be 
present in the urine of any unconscious person. 

4. Toxic . — This forms an intermediate group between those with and 
those without organic disease of the kidney, for if the action of the toxin be 
prolonged a definite nephritis may be established. Thus the proteinuria 
of pregnancy is generally regarded as toxic in origin, and may clear up 
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completely. The proteinuria sometimes seen in jaundice is also toxic in 
character. 

II. With OBaANio Diseases of the Kidneys. — 

1. Nephritis, acute and chronic. 

2. Residual albuminuria . — This term is applied to cases in which albu- 
minuria persists after complete recovery from an attack of nephritis. Obser- 
vation of the case over a period of years may be necessary to exclude a 
low-grade progressive chronic nephritis. If and when residual albuminuria 
occurs it has the same signihcance as the scar of a perfectly healed wound 
in the skin. It would seem that residual albuminuria may persist throughout 
life unchanged, and there is no reason to think that the persistent passage 
of albumin of itself damages the kidney. 

3. Amyloid disease of the kidneys. 

4. Tumours and infarcts in the kidney may cause proteinuria, but more 
usually simple haematuria. 


4.— ALBUMOSURIA 

Albumose, or more correctly proteose, may be found in urine during 
autolysia of the tissues. It is not of great clinical importance except to distin- 
guish it from Bence-Jones proteinuria. Proteose can be recognised by the 
fact that although it is precipitated by saturation with ammonium sulphate 
it is not coagulated by heat. Proteose precipitates disappear on heating 
and reappear on cooling. It can be separated from albumin by saturating 
the urine with crystals of ammonium sulphate, boiling and filtering. The 
precipitate on the filter paper is washed with water, when any proteose 
will be redissolved and carried through the filter paper. It can then be 
detected by the pink colour it gives on the addition of strong caustic soda 
and a drop of dilute solution of copper sulphate. With these reagents 
jiative proteins give a violet colour. The Bence-Jones protein, which is 
found in considerable amounts in the urine of sufferers from multiple myelo- 
mata, is not a true proteose though possessing similar solubilities. On 
treatment as above it yields a violet colour, showing tliat it has afi&nities 
with native proteins. It begins to be precipitated at 40®-56‘’ C., but on 
approaching boiling-point most of the precipitate is redissolved. This is 
probably due to the infiuence of certain salts in the urine, and is not a property 
of the isolated protein. As Bradshaw showed, it also gives a ring of coagulum 
on contact with strong hydrochloric acid. Its recognition is of great 
diagnostic value, as it is pathognomonic of multiple tumours of the bone 
marrow, and enables them to be detected before there is any external sign, 
but only pain and tenderness in the bones. At a later stage the tumours 
may break through the investing bone and give rise to palpable swellings. 
Sometimes the Bence-Jones protein is spontaneously precipitated, causing 
the urine to appear milky. Considerable excess of phosphates may be 
found in this nulky precipitate, probably derived from the autolysis of the 
surrounding bone. 

True peptone is exceptionally found in the urine in pneumonia and 
phthisis, but is of no clinical importance. 
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5.— HiEMATUUlA 

When blood is intimately mixed with the urine it is held to be in favour 
of its renal origin. Bleeding from the bladder is more apt to occur into the 
last part of the urine voided, while urethral bleeding is said to occur chiefly 
into the fii’st part. When the quantity of renal bleeding is not great, it 
imparts a smoky appearance to the urine, owing to the conversion of some 
of the haemoglobin into methaemoglobin, which on spectroscopic examination 
gives an absorption band in the red in addition to the two bands in the green 
characteristic of oxyhaemoglobin. The chief causes of haematuria are best 
classified as follows : 

1. Prerenal. — The altered condition of the blood which occurs, for in- 
stance, 'in scurvy, purpura hemorrhagica and certain hfismorrhagic fevers, 
leads to the escape of some of the blood through the kidney without any 
evidence of a definite kidney lesion. 

2. Inflammations of the kidney , due to (a) Bright’s disease, both acute 
and chronic. Haematuria is a constant feature of acute nephritis and of 
exacerbations of chronic nephritis. It may also occur in the course of 
chronic interstitial nephritis and arterio-sclcrotic kidney without any 
acute symptoms. Renal epistaxis ” is usually an early sign of an 
interstitial change, which is sometimes, as shown by Hurry Fenwick, confined 
to a single papilla where the vessels are dilated. There ate a few cases in 
which no cause for the bleeding, either in the condition of the blood or the 
urinary tract, can be discovered in spite of the most careful examination of 
the kidney, the removal of which has been necessitated by the severity of the 
hsemorrhage. These are true cases of renal epistaxis or essential heematuria. 

(b) Tuberculosis or a Bacillus ooli infection. The latter more usually 
affects only the pelvis of the kidney. 

(c) Certain drugs, such as turpentine, oantharides and carbolic acid, or 
occasionally hexamine. 

3. Vascular comes. — Congestion due to heart failure, thrombosis and 
embolism (e.g. septic endocarditis) are common causes of heematuria. 

4. Irritation of the kidney by foreign bodies, such as 

(a) New -growth. 

(b) Crystals, such as oxalates or uric acid, and calculi. 

(c) Parasites, such as Bilharzia. 

Traumatic, vesical and prostatic causes are not considered hei'e. 


6.—HASMOGLOBINURIA 

This is due to some haemolytic agent. It may be — 

1. Paroxysmal, as in Rajjnaud’s disease and in syphilis. Most cases are 
syphilitic. The corpuscles are broken down by a hsemolysin which is present 
in the blood of 5 to 10 per cent, of oases of tertiary syphilis. Those who suffer 
from paroxysmal hsemoglobinuria are presumed to have some constitutional 
peculiarity which renders them susceptible to this hsemolysin. The hsemolysin 
acts as an amboceptor, unites with the red corpuscle in the cold and on return 
to warmth the normal complement in the plasma causes hsemolysis. In 
addition to this there are some rare forms of non-syphilitic paroxysmal 
hsemoglobinuria. 
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2. Toxic, la this group the toxic agent produces the hsemoglobinuria 
without an additional factor. Striking examples of this are blackwater 
fever (g'.'V.), poisoning by arseniuretted hydrogen, and transfusion of incom- 
patible blood. Hfemoglobinuria may also occur in Lederer’s anaemia. The 
chemical tests for heemoglobinuria are the same as for heematuria, but the 
microscope will fail to reveal red corpuscles. Some of the pigment is excreted 
as methaemoglobin, especially after drugs of the aniline group, nitrites, or 
potassium chlorate. 


7.- PORPHYRINURIA 

Sometimes the hsBmoglobin molecule is broken down in the blood stream 
and the pigmentary portion is excreted apart from the protein and iron. 
This is usually due to poisoning by sulphonal, trional or sulphanilamide, 
particularly when the drug has been taken regularly for a long time. It is then 
of grave prognosis ; large doses of alkalis should be given. It is commoner in 
females than in males. Occasionally porphyrinuria occurs apart from these 
drugs, when it is not of grave import. It has been met with in cirrhosis of 
the liver, gastric ulcer and as a congenital abnormality of metabolism, when 
it may be associated with sensitivity to light and with hydxoa vacciniforme. 
Exceptionally toxic symptoms occur even when it is not associated with 
drugs, as in two cases recorded by Ranking and Pardington, and by one of 
us. In these, some intestinal toxin with a reducing action appeared to be at 
work. The intestinal flora has been found rich in yeasts Lu such cases. Hsema- 
toporphyrin sometimes imparts a port-wine colour to the urine, but some- 
times it is excreted as a porphyrinate. In the latter case the urine is brown, 
from the admixture of some unknown pigment, and the spectroscope shows 
two bands closely resembling those of oxyhasmoglobin. On the addition of 
an acid, however, the characteristic bands of acid hsematoporphyrin appear. 

8.— CHOLURIA 

Another derivative of haemoglobin, bile pigment, appears in all forms of 
jaundice due to obstruction of the main or intrahepatic ducts. In a true 
hsemolytic jaundice, such as acholurio family jaundice, as the name implies, 
bile does not appear in the urine. Bile pigment can often be recognised 
by noting the tinging of the froth caused by shaking the urine, but is best 
detected by the addition of a drop of fuming nitric acid to Alter paper dipped 
in the urine, when rings of colour appear, green being the essential one. 
The green colour given on addition of a solution of iodine to the urine is 
a less delicate test. BUe-salts are often absent from the urine when bile 
pigment is present. Matthew Hay’s test is the only reliable one for their 
presence there. On putting flowers of sulphur on the surface of the urine, they 
sink to the bottom, owing to the lowering of surface tension by the bile-salts. 


9.— MELANUBIA 

Melanin only appears in the urine in melanotic sarcoma. Garrod has 
shown that in all other diseases in which melanuria has been recorded the 
test employed has been unsatisfactory. The melanin is excreted as melano- 



]294 


DISEASES OF THE KIDNEYS 


gen which darkens on standing, and gives a black precipitate on addition of 
fbrric chloride, which is soluble in excess of the reagent, yielding a black 
solution. A more delicate test is made by the addition of sodium nitro- 
prusside and sufficient caustic soda to render the urine alkaline. The ordinary 
ruby-red colour, due to creatinin, is developed. The urine is now made acid 
with acetic acid, and if melanogen is present a prussian-blue colour appears. 


10.— ALKAPTONURIA 

This is not the manifestation of a disease, but is rather of the nature of 
an alternative course of metabolism, harmless and usually congenital and 
lifelong (Garrod). The individual is incapable of completely breaking down 
the tyrosin in the protein molecule, so that the intermediate product, homo- 
gentisic acid, appears in the urine. The urine reduces Fehling solution on 
boiling, but it does not ferment, and it darkens on standing, or at once on 
the addition of alkalis. It may stain the linen brown. When a dilute 
solution pf ferric chloride is allowed to fall drop by drop into the urine, each 
drop produces a transitory deep blue colour. The urine reduces ammoniacal 
silver nitrate in the cold, giving a silver mirror on the sides of the test tube. 
Ochronosis — a blackening of the cartilages and hgaments, and sometimes of 
the conjunctivfie — may occur, and usually there is also a chronic arthritis, 
which may lead to a curious “ goose-gait.” 

[For other reducing substances in the urine, including sugar, see article 
on Diabetes.] 


11.— KETONURIA 

Ketonuria is a term used loosely to include the appearance in the urine 
of diacetic acid and its derivatives, acetone and )3-oxybutyric acid. Acetone, 
however, being merely a decomposition product of diacetic acid, is relatively 
unimportant ; /5-oxybutyric acid, formerly regarded as the source of diacetic 
acid, is more saturated and less toxic and has been shown by Hurtley to 
be formed out of diacetic acid by the liver, as an attempt at detoxication. 
Diacetic acid is derived from the incomplete oxidation of fats or of the 
fatty acid groups in protein. It is probably always made in small quantities, 
but when there is an abundant consumption of carbohydrate, it is com- 
pletely oxidised. In starvation the store of glycogen is quickly exhausted 
and the body chiefly lives on its fats ; hence ketonuria. Persistent vomiting, 
advanced carcinoma of the digestive tract and rectal “ feeding ” also are 
equivalent to starvation, and will excite ketonuria, though without such 
a degree of acidasmia as to cause toxic symptoms. In conditions where 
the liver is thrown out of gear, such as post-anaesthetic poisoning, ketonuria 
may occur with toxic symptoms, because of the severe disturbance of all 
metabolic processes. But there are other agents at work besides diacetic 
acid which may be responsible for those symptoms. Only in advanced 
diabetes do we find toxic symptoms directly due to diacetic acid. Here 
there may be complete inability to utilise carbohydrates, so that the body 
perforce lives on protein and fats. If these are freely given in the food 
the amount of diacetic acid produced may be very large. But if a diabetic 
be fasted there is a great drop in ketonuria, showing that most of this is 
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exogenous in origin (see Diabetes). The test formerly used for diacetic 
acid was the mahogany red colour given on the addition of ferric chloride. 
This has the disadvantage of being masked if the patient is taking any 
salicyl body. The nitro-prusside test was formerly regarded as showing 
the presence of acetone, but Piper demonstrated that it is really a much 
more sensitive test than ferric chloride for diacetic acid. A crystal of nitro- 
prusside of soda is dissolved in the urine, and then a strong solution of 
ammonia is poured on the top. A ring, the colour of Condy’s fluid, speedily 
develops at the junction of the liquids and spreads upwards. The intensity 
of colour is a rough measure of the degree of ketonuria. The reaction is 
made still more sensitive by previous addition of crystals of ammonium 
sulphate to saturation (Rothera). 

12,— DRUGS WHICH ALTER THE COLOUR OF URINE 

Methylene-blue is used as a colouring matter of sweets and also as an 
ingredient of certain proprietary pills. It is also given for coli infections of 
the urinary tract, gonorrhoea and bilharzia, or less commonly as an analgesic 
in rheumatism, sciatica and migraine. In small quantities it imparts a green 
colour to the urine, when it may be precipitated with the mucin. In larger 
doses it turns the urine blue. It can be recognised by its presence in suspen- 
sion, so that it can be removed by simple filtration. It can be dissolved 
from the filter paper by chloroform, and is turned pink by the addition of 
alkalis. Eosin may be used in sweets and turns the urine a fluorescent pink. 
Prontosil rubrum and pyridium turn the urine a reddish-orange colour, though, 
if the urine is alkaline, this may not appear until it is acidified. Amidopyrine 
(pyramidon) may have a like effect. Rhubarb and senna may turn the urine 
reddish-brown from the chrysophanic acid they contain. The urine turns pink 
on the addition of an alkali. Santonin turns the urine a vivid yellow, which 
becomes rose-pink with alkalis. Carbolic acid may turn the urine greenish- 
black on standing, from the formation of hydroquinone. In carbolic acid 
poisoning the urine withdrawn by a catheter may even be found olive-green 
without exposure to the air. Other drugs, which may have this effect are 
salol, creosote, naphthalene and uva ursi. In chronic carboluria, ochronosis 
may occur as in alkaptonuria. 

Certain drugs can readily be recognised in the urine by some colour 
reaction. Thus, salicylates are excreted as salicyluric acid, which gives a 
violet colour on the addition of ferric chloride. Copaiba, which is precijpi- 
tated by nitric acid, can be distinguished from albumin by the solubility 
of the precipitate in alcohol. On the addition of hydrochloric acid a unne 
containing copaiba turns cloudy, the cloud soon becoming rose pink. Iodides 
in urine give a blue colour with guaiacum, and on the addition of hydro- 
chloric acid impart a violet colour to chloroform shaken up with the urine. 


13.— PYURIA 

Pus may come from the urethra, prostate, bladder or kidney. The 
diagnosis of the source is discussed under septic diseases of the kidney. 
The best test for pus in the urine is the microscope. If the amount of pus 
be considerable it will yield a ropy mass on the addition of liquor potassBS. 
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If o«;onic ether be ehftken with the urine, bubbles of oxygen are evolved. 
With tincture of guaiecum a blue oolour may be given even without the 
addition of oeonic ether. 


14— CHYLURU 

True ohyluria is due to blocking of the thoracic duct, most commonly 
by the Fihria sanguinis hominis, but sometimes the result of inflammatory 
or neopl£^Btic conditions, with consequent rupture of lymphatics of the 
bladder through back pressure. Pat may be found in the urine in the 
lipsemia of diabetes, in growths of the kidney, and after fracture of long 
bones, when fat may be liberated into the circulation. Accidental contamina- 
tion by an oily lubricant for a catheter and fraudulent addition of milk to the 
urine must be excluded. Pseudo -chyluria is due to a lecithin compound of 
globulin, and is sometimes found when there is a great excess of globulin in 
9ie urine. Unlike true fat, this substance is not extracted by taking up 
with ether. 


16.— PNPUMATURIA 

Osier gives the following causes for gas in the urine : (1) Mechanical 
introduction of air in vesical irrigation or pystoscopic examination in the 
knee-elbow position. (2) Infection of the urine as by the Bacillus aerogenes 
oapsulatus. (3) Vesico-enteric fistula. 

16.— CRySTALLINE DEPOSITS IN URINE 

These may he : 

1. Vri£i acidj which is characterised by multiplicity of forms and the 
yellow oolour due to the urinary pigment they absorb. The chief varieties 
found are derived from the barrel and the whetstone types. Thus with a 
small whetstone stuck at either end of a barrel we get the lemon -shaped 
crystal. If the whetstones at the end of the barrel are larger, we obtain the 

bicycle-handle ’’ crystal. A very characteristic form is that derived from 
two whetstones with their broader ends apposed. The rosette crystal is 
a group of whetstones joined by their bases. The factors in the excretion 
of uric acid are considered under renal calculi ; the chief factors in the deposit 
of uric acid crystals as such are high acidity, high percentage of uric acid, 
and poverty in mineral salts. The first two are the most important, especially 
the first. Deposits of urates are usually amorphous, but ammonium biurate 
may crystallise out as spheres with projecting spines. 

2. Oxalate af lime is found in the urine, usually as small regular tetra- 
hedra, which under the microscope appear as envelope crystals. They 
may arise (a) from ingested oxalates. Bhubarb, spinach, asparagus and 
sorrel are the foods most nkely to produce oxaluria sufficient to excite 
s3rmptomB, for each contain more than 2 g. of oxalic acid per kilogram, 
though many other articles of diet contain some oxalates. Some individuals 
seem sensitive to strawberries which, however, only contain 0-06 g. per 
kilogram- (&) In either achlorhydria pr hyperchlorhydria ; the former per- 
mitting fermentation of carbohydrates, the latter promoting absorption of 
oxalic acid, (c) In crises in neurasthenics, with irritability, lassitude and 
neuralgic pains, without discoverable cause. 
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Oxalaria may cauBe smarting on miotuiition and may excite both albumi- 
nuria and hsematuxia. Its importance as a starting-point for renal calculi is 
considered later. Paralytic distension of the bowel has also been described 
in oxaluric crises. 

3. Phosphates , — See Characters oi Normal Urine (p. 1283). 

4. Oystin is an amino-acid containing sulphur, and is contained in many 
proteins, being especially abundant in hair. Its presence in more than 
minute traces in the urine appears to be due to an inborn error of meta- 
bolism, affecting only the endogenous protein, since it is not increased by the 
administration of cystin by the mouth (Garrod). It is deposited as hexa- 
gonal plates, and is often accompanied by a variable amount of diamines, 
such as putrescin and cadaverin, pointing again to an incomplete breakdown 
of the tissue proteins. If the urine becomes infected, these cystin crystals 
may aggregate to form a calculus. 

5. Tyrosin rarely appears in the urine as sheaves of fine glistening cry- 
stals. It is then generally accompanied by Leitoin, which does not appear 
until tlio urine is concentrated by evaporation, when it forms spheres with 
concentric rings. The presence of these substances is sometimes regarded as 
pathognomonic of acute yellow atrophy of the liver, but they are occasionally 
seen in other severe disintegrations of the liver, such as cirrhosis. 


17.— OWANISEI) DEPOSITS 

of red blood corpuscles, pus, epithelium, casts and spermatozoa do not call 
for detailed description here. The first two have already been referred to. 
For Epithelium and Oasts see sections on Infiammatory Diseases of the 
Kidney. 

W. Langdon-Beown. 
Geoffrey Evans. 


emeULATOBY DISTURBANCES 

1 . Active congestion . — There is no distinction to be drawn between actiA'c 
congestion of the kidney and the early stage of acute nephritis. 

2. Passive congestion . — Anything which raises the pressure in the renal 
vein must produce a passive congestion of the kidney. Failing compensation 
in valvular disease of the heart is the commonest cause of this ; but it may 
also be brought about by respiratory diseases or by pressure on the renal 
vein by abdominal tumours or ascites. A transient congestion may result 
from an epileptic fit. 

The cardiac kidney, as it is called, is the most typical example of passive 
congestion. The organ is firm and dark in colour, especially the pyramids. 
The capsule strips normally. The stellate veins are engorged. The kidney 
may drip with blood on section, and if placed in a dish after section soon 
exudes edematous fiuid. 

The urine is scanty, high-coloured and of high specific gravity. Unlike 
the urine of chronic nephritis it is loaded with urates. It contains a variable 
amount of albumin and hyaline oasts, with a few j^ed blood corpuscles, if 
the congestion is at all considerable. Benal inadequacy does not reach 
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the high grade seen in true nephritis, nor is death from uriemia likely. The 
prognosis and treatment are those of the cardiac condition causing it. 
Stimulating diuretics are of much more service than in nephritis, since there 
is no primary disease of the secreting structures. 

3. Infarction. — This, which is a common complication of infective 
endocarditis, may take two forms — (a) Multiple minute hsamorrhagic infarcts, 
producing the “ flea-bitten ” kidney, which may lead to foci of embolic 
nephritis with fibrinous exudate and leucocytic infiltration. (6) Larger 
ansemic infarcts, “ map-like ” areas of coagulation necrosis, roughly wedge- 
shaped, but with irregular edges and with the base reaching the surface 
of the organ. Their formation may cause a sudden pain in the loins, if 
they are large. Either of these conditions will cause both albuminuria and 
haematufia. 

4. Thrombosis of the renal vein . — This is rare, and is usually significant 
of a terminal infection, as in a marasmic infant. In thrombosis of the 
inferior vena cava the process may reach as liigh as and spread into the 
renal vein. This would produce the same effects as the cardiac kidney, but 
in a much more intense form. 


BRIGHT’S DISEASE 

Bright described an acute inflammation of the kidney accompanied by 
dropsy and albuminuria, and a chronic form in which dropsy is absent. 
There has been much controversy as to what should be included in the 
category of “ Bright’s disease,” but there is no doubt as to its essential 
features. It is a bilateral, non-suppurative affection of the kidneys, accom- 
panied by albuminuria and cylindruria. Except in nephrosis, there is gener- 
ally hiumaturia in the acute or active stages ; oedema and effusion in the 
serous sacs are commonly present. The renal lesion is diffuse in acute and 
chronic ne]jhritis, but in “ chronic interstitial nephritis ” it is chiefly localised 
in wedge-shaped areas, separated by renal tissue which remains relatively 
normal. The actual lesion in all forms of nephritis is obviously inflammatory, 
as shown by proliferation of cells, particularly the cells of Bowman’s capsule, 
the layers of which become adherent while the multiplication of their cells 
leads to crescent formation. There is also small-cell infiltration and oedema of 
the interstitial tissue of varying degree. Accompanying these inflammatory 
changes are degenerative changes, chiefly evident in the renal tubules, namely, 
cloudy swelling, fatty, hyaline and other forms of cellular degeneration, and 
necrosis. In some forms of Bright’s disease the inflammatory changes pre- 
dominate ; in others the degenerative. In one uncommon form the de- 
generative changes are so marked a feature of the histological picture, while 
the changes which are without doubt inflammatory are so slight or even absent, 
that this form is called Nephrosis in contradistinction to Nephritis. 

There are other affections of the kidney, such as toxsemic kidney, hyper- 
pietic kidney (benign nephrosclerosis) and senile or atheromatous kidney, 
which would be better separated from the category of Bright’s disease, 
because in them the disease of the renal parenchyma is neither the first 
established nor the primary condition of disease. It is, indeed, but part 
of a widely distributed pathological change in other organs of the body. 
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They are, however, included in the present classification and description of 
Bright’s disease, because there are intermediate forms which link them to 
Bright’s disease, and because in some cases they develop into Bright’s 
disease. 

There is so much overlapping of the various types of Bright’s disease 
that more is lost than gained by pressing distinctions in detail. Volhard, 
Van Slyke and others recognise three types of Bright’s disease which are 
essentially different in their genesis and pathological nature, namely (1) the 
haemorrhagic or glomerular, marked primarily by glomerular inflammation, 
with haematuria and usually diminished renal function (even in the acute 
stage) ; (2) the sclerotic disease, marked primarily by pathological changes 
in the small arteries of the kidneys (and usually other organs), with hyper- 
tension as the first sign, and diminished renal function only as a terminal 
phenomenon ; and (3) the degenerative disease or diseases, called nephrosis, 
marked primarily by degenerative changes in the kidneys, without hyper- 
tension or haematuria. This classification has long been the accepted 
basis for the description of Bright’s disease, and in our opinion it best har- 
monises the anatomical, pathological and clinical phenomena. 

I. Degenebative Forms : 

(A) ToxcBmic kidney. 

(B) Nephrosis. 

IT. Inflammatory Forms. 

(A) Glomerulo-tyhular nephritis. (Diffuse nephritis). 1. Acute 

nephritis. 2. Chronic nephritis : (a) secondary type ; 

(b) primary type. 

(B) Entholic focal nephritis set up in infective endocarditis. 

III. Vascular Group. 

(A) Chronic interstitial nephritis, including malignant nephro- 
sclerosis. 

(B) Hyperpietic kidney (benign nephrosclerosis). 

(C) Senile or atheromatous kidney. 


TOXiEMIC KIDNEY 

Definition. — Certain toxic substances may excite degenerative rather 
than inflammatory lesions in the kidneys, which are nevertheless capable of 
complete recovery. Characteristically, as in febrile albuminuria, the affection 
of the kidneys is dependent, both for its inception and persistence, on some 
other disease, and, generally speaking, its intensity varies with the severity 
of the primary disease. In its onset, intensity, course and termination, it 
simply reflects the toxsemia which causes it. 

.etiology. — The commonest cause is bacterial toxaemia. As fever in 
itself does not necessarily cause albuminuria, all the so-called “ febrile 
albuminurias ” should be referred to this group. Thus the acute specific 
fevers — pneumonia, typhoid fever, diphtheria, small-pox, tonsillitis and 
scarlet fever (notwithstanding the fact that the two last often cause a true 
nephritis) — are common causes of the slighter degrees of toxsemic kidney. 
More potent are exogenous and endogenous poisons. Mercurial salts, arsenic, 
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phosphorus and cantharides are important causes clinically, while uranium 
and bichromate salts are frecmently used in the experimental production of 
the condition. Jaundice and the ketosis of diabetes mellitus are not un- 
common causes. The toxeemias of pregnancy belong to this group, but in 
their tendency in some cases to develop into chronic nephritis and their 
frequent association with a raised blood pressure and visual disturbance, 
these cases differ from other members of the group. 

Pathology. — The post-mortem appearances are not distinctive. The 
cardio-vascular system is normal. The kidneys are pale and likely to be 
increased in size and weight. On section the cut surface of the cortex is 
pale in contrast to the congested pyramids : it is increased in thickness 
and its structure is blurred. On microscopical examination the parenchyma 
shows /degenerative changes, particularly affecting the convoluted tubules. 
Apart from the presence of some swelling of the glomerular tufts, and the 
presence of an albuminous exudate in the intercapsular space, the glomeruli 
show little damage. The absence of tissue reaction that is undoubtedly 
inflammatory and the presence of tissue changes that are certainly degenera- 
tive are the distinctive features of the histological jiicture. Similar changes 
are to be found in other organs of the body, and especially in the liver, which 
may show various degrees of damage, namely, cloudy swelling, fatty degenera- 
tion and focal or diffuse necrosis. « 

Symptoms. — When due to bacterial toxjemia the condition does not give 
rise to symptoms. It is recognised by the presence of a trace or cloud of 
albumin in the urine on boiling, and by the presence, in the centrifugalised 
deposit, of granular, hyaline and epithelial casts. In addition, there may be 
a few white blood corpuscles ; when red blood corpsucles are present, or when 
there is frank haematuria, the differential diagnosis from an acute nephritis 
cannot be made with certainty. In the severer types with insidious onset, 
as in mercurial poisoning or in the toxaemia of pregnancy, the first symptom 
is often malaise, disturbance of digestion and constipation, accompanied by 
albuminuria and oliguria. Headache is a prominent symptom, and is often 
persistent. In the toxaemia of pregnancy a rising blood pressure or oedema 
may be the initial sign ; the oedema is either general or it appears first in the 
lower extremities, as in cardiac oedema. Eye symptoms are important ; there 
may be dimness of vision and flashes of light before the eyes, or rarely sudden 
blindness. On examination of the fundus oculi the disc may appear normal, 
or there may be oedema of the disc or partial detachment of the retina. The 
vessels are normal and heemorrhages are rare. These symptoms may be 
followed by fits (hypertensive crises), but sometimes the fits occur without 
previous warning. In general, the symptoms of a fully developed case are 
clinically indistinguishable from those occurring in the uraemia of true 
nephritis. The urine contains up to 3 or even 4 per cent, protein. Hyaline, 
granular and epithelial casts may be present, and may be very numerous ; 
white blood corpuscles may be present, though few in number. In severe 
cases, the urine contains blood-cell casts, the result of capillary thrombosis 
and extravasation of blood. 

Diagnosis. — The diagnosis depends on the recognition of the signs and 
symptoms of kidney disease in a patient affected by one of the known causes 
of toXSsmic kidney, and on certain biochemical tests by which a true nephritis 
can be reasonably excluded. In milder cases, the possibility of the symptoms 
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being due to heart failure must be excluded. Complete recovery ie in favour 
of the diagnosia of toxaemic kidney. Exacerbation of a chronic nephritis 
can be recognised by a history of previous nephritis and the presence of 
definite cardiac hypertrophy and arterial changes. The difficulties are some- 
times considerable, however, since a marked rise of blood pressure may occur 
in a toxaemic kidney, while advanced degrees of chronic nephritis may occur 
without cardiac hypertrophy, increased blood pressure or clinical evidence 
of arterial disease. The blood urea is normal in the toxaemic kidney ; whereas 
in chronic nephritis the blood urea tends to rise, and may reach 300 mgm. 
or even more. In the toxaemia of pregnancy, the appearance of albuminuria 
in the early months of pregnancy is in favour of the condition being one of 
chronic nephritis, whereas the albuminuria due to toxaemia generally makes 
its first appearance in the later mouths. 

Prognosis. — The importance of recognising the toxaemic kidney is that 
both the immediate and ultimate outlook are better than in nephritis of 
apparently equal severity. The prognosis in the single case depends on the 
nature of the cause, the degree of its severity, and the possibility of its early 
and complete removal. Recovery, when it occurs, is complete, but in the 
severe oases chronic nephritis may supervene. 

Treatment. — If not already in bed on account of the condition responsible 
for the toxaemic kidney, the patient should be immediately confined to bed. 
Treatment is directed towards eliminating the toxins and resting the kidneys. 
Barley water and milk and soda should be given. An easy but not loose 
evacuation of the bowels must be secured daily by the use of magnesium 
sulphate, jalap, senna, or compound liquorice powder. A simple diuretic and 
diaphoretic mixture, such as potassium citrate grs. 15, liq. ammon. acetatis 
min. 60, sp. astheris nitrosi min. 15, aq. chloroformi ad J oz., is given in 
water every four or six hours. The intake of solids is limited. At Ike same 
time, since there is no retention of urea in the blood, it is Unnecessary strictly 
to limit the intake of protein . Soups, meat extractives and condiments are 
to be withheld. The action of the skin may be stimulated with hot packs 
or hot baths. The fits are best treated by venesection. The above outline 
of treatment is for the severer cases ; for the febrile albuminurias, special 
treatment for the renal condition is not required . 


NEPHROSIS - 

This form of Bright’s disease is characterised by oedema, marked albumin- 
uria, and two characteristic changes in the blood, namely, a fall in the plasma 
albumin and increase of cholesterol. It is distinguished from the glomerulo- 
tubular type of acute nephritis by the absence of haematuria, cylindruria, 
hypertension and urea retention, and also by the fact that anasmia is less 
oRen present in nephrosis or, if present, tends to develop only at a late 
stage. 

iStiology. — In most cases no eetiological factor is established, and the 
first evidence is the onset of oedema without previous illness. In the remainder 
the best established cause is syphilis. Tuberculosis and osteo-myelitis may 
be astiological factors. There may be a recent history of chill, of upper 
respiratory tract catarrh, dr of gastro-entetitiSi It may ie that streptococcal 
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infection, more especially of the upper respiratory tract, is a cause of the 
complaint. 

Pathology. — The condition of the kidney is that of toxsemic kidney in 
a more severe form, the fatty changes in the tubules being very marked. 

Symptoms. — The disease is generally first recognised by the gradual or 
rapid onset of oedema, which gradually increases and tends to become massive. 
The oedema may be generalised, affecting the scalp, hands, trunk tind legs.l 
It is often first noticed as puEhness of the eyelids, or it may first appear as a 
swelling of the feet and ankles extending up the legs. The patient may feel 
quite well apart from the disability caused by oedema. On the other hand 
there is more usually complaint of malaise and fatigue, loss of appetite 
and nausea, and sometimes of epigastric pain. There may be cough 
and slight shoilness of breath due to slight bronchial catarrh, oedema of the 
lungs or hydrothorax. Swelling of the abdomen may be the result of oedema 
of the abdominal wall or ascites. The face is pale and the eyelids and cheeks 
are puffy, but the mucous membranes are of a good colour, and the blood 
count is normal. f The urine is reduced in quantity, its specific gravity is normal 
or raised, it contains a large amount of albumin, often amounting to 0-5 or 
even 1 per cent., and readings of 4 per cent, or even more have been recorded. 
The urinary deposit contains but a slight excess of cells and few or no casts. 
Red blood corpuscles are generally absent. The heart and blood pressure are 
normal, but a pericardial effusion may develop. There is no retinitis and no 
urea retention. Characteristic changes are found in the blood. The plasma 
albumin falls more considerably in nephrosis than in other forms of Bright’s 
disease. The normal figures are plasma albumin 4-1 g. per cent., globulin 
2-6 g. per cent., total protein 6-7 g. per cent., which gives an albumin-globulin 
ratio of 1-6 to 1. In nephrosis, plasma albumin may be 2 to 1 g. per cent., 
globulin 2-6 to 3 g. per cent., so that albumin-globulin ratio varies between 1:1 
and 1:3. The blood cholesterol is raised to 300-800 mgm. per cent, (normal 
130-200 mgm. per cent.). 

Course. — The disease pursues a chronic course. In the first stage there 
is a gradual increase of symptoms. When the disease is fully developed it 
may remain more or less stationary for a number of months, at any time 
during which there may be some exacerbation or remission of symptoms. 
During an exacerbation the symptoms increase and convulsions may occur. 
After remaining stationary for some time, even up to 6 or 12 months, there 
may be a gradual remission of symptoms, and then complete recovery. In 
other cases an intercurrent infection, such as pneumococcal peritonitis, 
broncho-pneumonia, or erysipelas, is responsible for a fatal termination. Or 
the clinical picture of the disease may gradually take the form of chronic 
nephritis, in which case the oedema tends to become less, lethargy and fatigue 
increase, anaemia develoj^, the blood pressure gradually rises, cardiac hyper- 
trophy follows, and death results from uraemia. 

Diagnosis. — The differential diagnosis from nephritis is made on the 
absence of hypertension and haematuria, and the presence of a normal or low 
blood urea. The fall in plasma albumin and the rise in blood cholesterol are 
both greater in nephrosis than in nephritis. In nephrosis, cylindruria is 
relatively slight or absent, and ansemia is uncommon. The differential diag- 
nosis from amyloid kidney may not be possible during life. The presence of 
splenomegaly, ansemia, and especially a chronic infection, such as chronic 
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osteo-lnyclitis (a potent cause of amyloid disease), would be in favour of the 
diagnosis of amyloid change. 

Prognosis. — The importance of the recognition of nephrosis depends 
largely on the fact that complete recovery may occur even after the disease 
has been present for many months. 

Treatment. — The possibility of a toxic cause, particularly syphilis, and 
to a slight extent bacterial or other toxsemia, should be borne in mind. 
Syphilitic cases may respond to specific treatment, which, however, must be 
prescribed wdth caution. Obvious sources of sepsis should be removed 
wherever possible. During the first stage of the disease, and indeed as long 
as there is good hope of recovery, the patient should bo kept in bed and 
nursed between blankets. Fluid intake is limited to that short of causing 
thirst. During the early stage, when there may be some doubt as to the 
differential diagnosis from subacute nephritis, the patient should be put on 
a diet of low protein and salt content. When the diagnosis is established, 
and the low plasma protein confirmed, adequate protein is given to maintain 
nitrogen equilibrium. This means something more than 1 gr. per kilo of body 
weight per diem : in some cases a high protein intake seems to be beneficial, 
though this treatment has not fulfilled the expectations originally formed. 
It is not usual now to order a completely salt-free diet, though it is advisable 
not to permit the addition of salt at the table. If the blood cholesterol is 
high, the intake of fat should be restricted. The bowels are regulated with 
magnesium sulphate or some other bland laxative, such as senna pods or 
compound liquorice powder. Constipation and loose stools are both to be 
avoided. In some cases the administration of potassium salts is effective in 
producing diuresis and reducing the oedema, but must be given very cautiously 
to avoid depressing the heart. The maximum dose given is 120 grs. daily of 
a mixture containing equal parts of potassium bicarbonate and potassium 
citrate. Perhaps the best diuretic in such cases is urea by the mouth in doses 
of 30 to 60 grs, three times a day ; considerably larger doses are sometimes 
given, but in that case the blood urea should be watched. Thyroid has been 
advocated by some observers. It acts presumably by raising the basal meta- 
bolic rate, which is often low in nephrosis. When other means have failed and 
considerable oedema persists, decapsulation should be seriously considered. It 
is quite often temporarily or even permanently effective in curing, or at least 
greatly reducing, the oedema. It has not, in our experience, affected the 
albuminuria so dramatically as it may the oedema, but on occasion it has 
seemed to determine a favourable turn in the course of the disease. Oppor- 
tunities for symptomatic treatment should be looked for, such as the treat- 
ment of anaemia with iron, or some slight degree of heart failure with digitalis, 
or the control of sleeplessness, loss of appetite and dyspepsia, depression and 
nervous agitation. 


ACUTE NEPHRITIS 

The classical form of acute nephritis is haematogenous in origin and essenti- 
ally glomerulo-tubular in distribution. Such a definition would exclude 
an ascending infection of the tubules from the pelvis of the kidney, such as 
occurs in pyelonephritis. It would also exclude the embolic nephritis of 
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infective endocarditis, where inflamatmory foci are set up in the kidney as 
the result of septic emboli reaching it from the heart. These produce marked 
fibrinous exudation and infiltration with leucocytes ; but only some capillaries 
in some of the glomeruli are afiected. 

iEtiology. — Acute nephritis was formerly not a common disease. 
Herringham found, at St. Bartholomew's Hospital, where the average number I 
of medical oases is 7000 a year, that there were, in a period of 9 years, onlyl 
166 cases, 120 being in males. On the other hand, a large number of cases ' 
occurred in the epidemic of acute nephritis in the War of 1914-1918, 1500 
being recorded in Flanders alone during 1915. Since the War of 1914-1918 
it would appear to have become more frequent. 

The causes usually given for acute nephritis arc as follows : 

1. Aoutb Spboifio Fevers. — Scarlatina is undoubtedly the commonest 
specific fever to produce it. Ghiodall found nephritis in 8-4 per cent, of all 
oases of scarlatina. Nephritis is an occasional complication of typhus, small- 
pox, chicken-pox and mumps. Syphilis, malaria and yellow fever may also 
cause it. Many cases of nephritis are preceded by tonsillitis, or otitis media, 
and it is probable that the throat is often the door of entry for the infection. 

2. Diseases of the Eespiratory Tract. — It may also occur as a com- 
plication of other acute infections of the respiratory tract. The conynonest 
bacterial agent is the streptococcus. 

3. Diseases of the Skin. — The frequency with which acute nephritis 
may follow burns or extensive skin diseases is interesting, in view of the 
physiological connection between the kidney and the skin. It is a not 
infrequent complication of erysipelas, impetigo, boils, pemphigus and derma- 
titis. It must be remembered, also, that children who have been burnt are 
very liable to develop true scarlatina as well as a mere septic rash, and that 
streptococcal infection may be the responsible agent. 

4. Diseases of Other Systems. — ^Acute nephritis may also be a complica- 
tion of acute infections of other systems. Purpura, which is probably toxic 
in origin, may be accompanied by a true nephritis. 

5. Epidemic Type. — In the American Civil War and in the War of 
1914-1918 acute nephritis occurred as a primary disease in an epidemic form, 
characterised by dyspnoea at the onset, and in general by a benign course. 
In the fatal cases, inflammatory and thrombotic lesions were found in the 
lungs and spleen. 

It is a very common idea that cold or chill is a cause of acute nephritis. 
The statistics of the army epidemic go far to disprove this. For, during the 
first winter, when there was much wet weather, and the men were much 
exposed, cases were few and far between, and not until the weather was 
better did the disease assume epidemic proportions. On the other hand, 
a patient who has nephritis is more susceptible to cold, which may provoke 
an exacerbation. Where exposure seems to be responsible for acute nephritis, 
examination will generally reveal some definite evidence of an old-standing 
lesion of the kidneys. Conformably with that, after the first winter of the 
war, there was an agreement between the incidence of nephritis in the army 
and low temperature. 

Pathology. — The kidney is swollen, with occasional punctiform hssmor- 
ihages over a pale, greyish surface. The cortex is increased and, on section, 
its pallor contrasts with the deep red medullary cones. Microscopically, the 
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glomeruli are swollen, becoming pear-shaped and protruding into the first 
part of the convoluted tubules, with Bowman’s capsule tightly stretched over 
them. In these glomeruli the nuclei are less distinct, and the capillaries 
show fatty changes in their walls. The capillary loops become filled with 
exudate and empty of red blood corpuscles; their lumina contain a fine 
network of coagulated substance and leucocylcs. There is proliferation of 
the endothelial cells, and mitotic figures are not infrequent. A serous exudate 
and a varying number of red and white blood corpuscles may be extra vasated 
between the layers of Bowman’s capsule. The convoluted tubules have 
their lumen blocked either by the swelling of their epithelium or by debris, 
casts and blood. The interstitial tissue is swollen and cedematous, with 
hesmorrhages here and there, and Sometimes lymphocytic infiltration. The 
arteries of the kidney show little alteration except that some of the afferent 
arterioles share in the glomerular changes. 

Symptoms. — The onset is usually acute, though occasionally it may be 
rather insidious. In the latter instance the patient may complain of bilious- 
ness, nausea, vomiting and abdominal pain, with headache and sometimes 
diarrhoea before the onset of renal symptoms. In the cases with acute 
onset, he may have more or less severe pain in the back, and oedema soon 
develops. It usually starts in the face ; the legs and scrotum are generally 
involved next, and the swelling soon spreads all over the body. Occasionally 
ibe dropsy is curiously localised and fugitive. Though dyspnoea is not 
regarded as a common feature of acute nephritis apart from uraemia or 
cardiac failure, in the army epidemic it was almost invariable at the onset. 
As a rule, shortness of breath started at the same time as the dropsy, but did 
not last so long, having ceased at the end of 2 or 3 days. There is 
usually only slight fever, though occasionally a temperature of 102° or 103° 
may be reached. Some irregularity of temperature, however, is common in 
the first week or 10 days. The pulse may be raised in tension and the blood 
pressure is generally raised. Occasionally the serum is milky, as was pointed 
out by Bright. The skin may be dry and itching, with occasionally a papular 
or er^hematouB eruption. Retinal ha3morrhages rarely occur. 

The urine is greatly reduced in volume, and may be entirely suppressed. 
Eight to 12 ounces would be an ordinary figure. It is dark in colour and 
usually contains obvious blood. This may render the urine as dark as 
porter, but it may be bright red or merely smoky. Sometimes the blood 
forms a flocculent, reddish-brown precipitate. The urine is usually loaded 
with albumin, and casts will be found on microscopical examination. At 
first blood casta and epithelial casts will alone be found ; but, at a later stage, 
granular and hyaline oasts will appear. Fatty oasts are not found in the 
first attack of acute nephritis. Their presence suggests a recrudescence of a 
chronic disease. Isolated renal cells, transitional epithelium and squamous 
cells from the lower urinary tract are also commonly found. Mioro-organisma 
are not usually observed, and their presence in any number would suggest 
that the case is more probably one of pyelonephritis. A sudden rise in the 
secretion of water after a few days is usually a sign of definite improve- 
ment. 

The sedimentation rate is raised in acute nephritis, and, in favourable 
oases* its fall is closely related to the reduction in hesmaturia, but when there 
is Continued activity of the diaease-proceSs a raised sedimentation rate is the 
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rule (Oakley). In the presence of nephritic cedema the sedimentation rate is 
very high in contrast to the low rate of cardiac oedema. This is due to the 
alteration in plasma proteins in the former condition, and especially to the 
increase in plasma fibrinogen. 

Complications may be due to three main causes. 

1. Renal failure, i.e. uraemia may develop. Some slight uraemic symptoms 
are common in acute nephritis, such as headache, dizziness, nausea and 
vomiting. But any of the forms of uraemia described later may assert 
themselves. Convulsions are the most common of the severe symptoms,' 
but are not as grave in significance as in chronic nephritis. If treated 
promptly, recovery may follow. 

, 2. Extension of the oedema. — Water-logging of the lungs may occur, 
producing serious dyspncna ; but this is sometimes chiefly due to cardiac 
failure. In any case it is serious. A milder degree of bronchial catarrh is 
quite common. A rare but very dangerous compHcation is oedema of the 
glottis, which calls for prompt treatment. 

3. Secondary infections . — The subjects of nephritis are always liable to 
secondary infection, and these are particularly apt to afiect the serous mem- 
branes ; therefore pleurisy, pericarditis, and peritonitis are not uncommon 
complications. The last two are very dangerous. 

Sequels : If complete resolution does not occur, the patient will develop 
chronic nephritis of the secondary type (see p. 1309). 

Diagnosis. — The combination of dropsy, albuminuria, heematuria, casts 
and scanty urine usually makes the diagnosis quite easy. The differential 
diagnosis of acute nephritis from an exacerbation of chronic nephritis may be 
difficult. Definite evidence of cardiac hypertrophy and arterial changes 
would be in favour of the latter. The presence of granular casts at the outset, 
or of fatty casts at any time, is suggestive of chronic disease. An infarct in 
the kidney which causes a pain in the back and h&ematuria may simulate 
nephritis, but general dropsy is not likely to occur, nor are casts present in 
the early stages. Great reduction in the volume of urine is not usual. It 
must be remembered, however, that infarcts may start foci of nephritis. 
Signs of septic endocarditis would suggest infarction. In chronic interstitial 
cfiaraGcritis there may be a smart hasmorrhage, but the abundant urine of low 
In the fauravity and the cardio-vascular signs would lead to a correct diagnosis, 
lungs and spleaemorrhage in the early stage of new-growth of the kidney is so 
It is a very crofusion with acute nephritis is not Ukely to occur. Moreover, 
The statistics of the'puld not bo found, though a large blood cast from the 
first winter, when th is a very characteristic feature. Pyelitis may give rise to 
exposed, cases were fe^ere may be small heemorrhages, especially at the begin- 
better did the disease micro-organisms in a catheter specimen and abundant 
a patient who has neph]*' only a haze of albumin, in the absence of casts, will 
an exacerbation. Wher-agnosis clear. Moreover, general dropsy does not occur 
examination will gene^ets up severe nephritis as a sequel. In any case of haema- 
lesion of the kidne when it is associated with profound constitutional disturb - 
war, there was an jfight, tachycardia, continued fever and peripheral neuritis, 
and low temperatui peri-arteritis nodosa must be considered (q.v.). Lastly, in 
Pathology. — Thcularly streptococcal and complicating an ascending infection 
^ages over a pale, guct, the possibility of acute interstitial nephritis should be 
its paUor contrasts wibe diagnosis will be suggested by the presence of albumin- 
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una and oliguria, or by symptoms of ursemia complicating septicBBmia. The 
diagnosis is usually made post mortem. 

Prognosis. — The prognosis naturally depends on the severity of the 
disease. It is better in those cases where there is a discoverable cause, an 
acute onset, and where the patient comes under treatment promptly. Re- 
covery is usually slow, and the criterion of the cessation of the acute stage 
is the disappearance of red blood corpuscles from the urine. 

Yolhard distinguished a separate form of acute nephritis under the name 
of acute focal nephritis. Its onset is sudden, and recovery is the rule. It is 
recognised clinically by the presence of hasmaturia and albuminuria without 
oedema, hypertension or urea retention. There is little constitutional dis- 
turbance. It is more frequent in children than in adults, and it is said to 
occur in epidemics. Its aetiology is the same as that of acute diffuse nephritis. 
It is doubtful if it can be regarded as a distinct clinical entity, but we recognise 
it to this extent that acute nephritis having these clinical features carries with 
it a good prognosis, and recovery is to be anticipated in 2 to 4 months. 
Mild cases recover sooner. When in addition to the above clinical picture 
there is added hypertension, urea retention, moderate albuminuria and some 
degree of anaemia, the course of the disease is likely to be longer, and 12 
months’ duration with complete recovery is not uncommon. We have experi- 
ence, too, of complete recovery after an illness of 2 years’ duration in severe 
cases of the above type. When in addition to the above there is considerable 
cedema and massive albuminuria with hacmaturia, and with or without hyper- 
tension, the ultimate outcome of the disease cannot be foretold, but in general 
terms a somewhat better prognosis should be given in acute and subacute 
nephritis than the present condition of the patient seems to justify, especially 
for the reason that it encourages persistence with treatment. The disease 
is rarely fatal in the acute stage. In the subacute stage, namely, after the 
first 3 weeks of illness, it may enter a stationary phase, or become slightly 
progressive. The patient may die from urtemia, secondary infections or 
extension of the oedema to vital structures. The longer the duration of the 
heematuria, even if it be a microscopic hjematuria, the more likely is there 
to be some permanent damage to the kidney, and the development of chronic 
nephritis. 

Treatment, — (a) Pkophylactic. — The best prophylactic measure is 
prompt and efficient treatment of any infective process liable to set up 
nephritis. There is evidence to show that the routine administration of 
alkalis in scarlet fever diminishes the incidence of acute nephritis. The 
enucleation of obviously infected tonsils, especially when an attack of tonsil- 
litis has been accompanied by albuminuria and eyfindruria, is advisable. The 
early administration of scarlatina antitoxin serum in a severe case of scarlet 
fever is prophylactic treatment of nephritis complicating this disease. 

(6) Curative. — The indications are to remove, if possible, the miorobic 
or toxic cause at work and to ensure such physiological rest for the kidney 
as is practicable ; to promote elimination of nitrogenous and saline waste 
by other channels ; to treat complications as they may arise and to correct 
the resulting ansemia. In this way much may be done to steer the patient 
towards recovery, although we can do little to control the course of the 
inflammatory process. The patient is naturally kept recumbent in bed. 
To counteract the congestive effects of gravity, it is well to move him from 
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side to side, and occasionally to put him on to his chest. He should be 
clad in a flannel nightgown, and be placed between blankets to guard against 
chills and to encourage free action of the skin. The room should be warm 
and well ventilated. If suppression of urine threatens, dry cups or poultices 
should be applied over the loins. This measure is sometimes successfully 
adopted to diminish haamaturia. / 

Diet . — In acute nephritis, the danger of overloading the inflamed kidneyl 
with nitrogenous substances is hardly sufliciently recognised ; whilst in\ 
chronic nephritis the dietetic restrictions are apt to be too severe. The 
dictum that “ in acute affections we concentrate our attention on the diseased 
organ, whilst in chronic cases we keep the general condition of the patient 
more in view,’’ applies particularly to the treatment of nephritis. Nitrogen 
retention is common and a source of danger, so that the free administration 
of milk usually recommended is open to objection, since cow’s milk contains 
4 per cent, of protein, which equals 0*56 per cent, of nitrogen. It will do 
little harm to deprive the patient of nitrogen for a time, and von Noorden 
advises restriction of the diet at the outset to fruit juice, water and sugar. 
Where there is no nausea, toffee is allowed, which, being composed of butter 
and sugar, throws no work upon the kidney. It is generally appreciated 
by children and allays hunger. Barley water, with a little milk added, may 
also be given, and as the patient improves the proportion of milk^may be 
increased. It is quite unnecessary to give anything else for a few days, 
and the relatives’ fear of starvation may be allayed by explaining the rationale 
of the treatment. The excretion of nitrogen is reduced to its lowest level 
by giving a diet of fats and carbohydrates, when it may fall below that 
of a fasting person, as was shown by Folin ; but excess of fat is inadvisable 
for reasons given under chronic nephritis. It is well to restrict or withhold 
table salt and substitute a mixture of formates, citrates and phosphates, such 
as ruthmol. The fluid intake and urine output should be measured, and a 
written record kept of total quantity of fluid taken in and excreted every 
24 hours. The patient should not be allowed to be thirsty, but generally 
spealdng the amount of fluid allowed in the day should not exceed 3 pints 
for an adult or 30 oz. for a child of 12. There may be a sudden diuresis after 
some days, and it is a sign of recovery. It is sometimes termed a “ critical 
diuresis,” and after its occurrence the quantity of water and milk taken may 
be increased. A drink prepared by adding 1 pint of boiling water to 60 grains 
of potassium acid tartrate, half a lemon, and some sugar, stirred occasionally 
until cold and then strained, may be allowed throughout in moderate quanti- 
ties. The citric acid and the tartrate become bicarbonates in the blood and 
may render the urine less irritating by making it less acid ; apparently it is 
not as easy to render urine alkaline in a severe case of acute nephritis as it is 
in the normal individuals Beef-tea, broth and meat juices are all to be con- 
demned as imposing work on the kidney with very little corresponding 
nutritive advantage. 

General Treatment. — The bowels are kept open by a daily laxative 
such as pulv. jalapsB co., magnesium sulphate or sodium sulphate, or a pre- 
paration of casoara. It is important to secure an adequate and easy evacua- 
tion of the bowels, but loose stools should be avoided. Occasional constipa- 
tion is better treated with an enema than by a large dose of laxative. The 
function of the skin is promoted, and protection from chill is secured by 
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keeping the room warm and well aired. The patient is nursed between 
blankets, and wears a flannel nightgown or a vest, preferably with long 
sleeves, under the night attire to which he is accustomed. By this means 
the skin is kept warm and at an even temperature. In addition, the patient 
should be sponged with hot water followed by friction with warm dry towels. 
More drastic measures are seldom called for in acute nephritis unless ureemia is 
impending, when the hot-air bath may be of service. 

In the acute stage stimulating diuretics are contra-indicated. Saline 
diuretics, such as potassium citrate, may be given. In so far as saline 
diuretics, such as potassium citrate, produces diuresis, they do it by raising 
the osmotic pressure of the blood, and thus drawing water from the oedcmatous 
tissues. The following prescription is mildly diaphoretic and diuretic : 

Pot. cit., grs. 15. 

Liq. ammon. acetatis, min. 60. 

Sp. aeth. nitr., min. 15. 

Aq. camph. ad fl. oz. 1. To be taken every 6 hours. 

The addition of 5 minims of tincture of digitalis is advisable if the heart’s 
action becomes weak. 

Tkeatment op Complications. — ^For the treatment of renal failure, see 
IJreBmia. Pleurisy, pericarditis, or peritonitis should be treated on ordinary 
lines. (Edema of the glottis may call for scarification of the larynx or even 
tracheotomy. 

After-treatment.-- - Bed is imperative until red blood corpuscles have dis- 
ajipeared from the urine and is advisable until albuminuria has ceased alto- 
gether. This may be impossible, since acute nephritis may go on to chronic 
nephritis, but there is a considerable advantage in prolonging the rest as 
much as possible. Bread, butter, vegetables, puddings, eggs and then fish 
may be gradually added to the diet, according to the scale given under 
chronic nephritis, as the hairaaturia and albuminuria diminish, but abstention 
from meat is advisable for some time, and meat extracts had bettor be alto- 
gether avoided. If anaemia develops, iron is given in the form of ferrous 
carbonate 45 grains, or ferrous sulphate 9 grains, daily in divided doses after 
food. Chills should be guarded against in every possible way, and the loins 
may be protected by wearing a well-fitting cholera belt. 


CHKOJSnC NEPHRITIS 
(a) Secondary Type. 

It is generally agreed that chronic nephritis involving the paren- 
chyma of the kidney is diffuse from the first, though naturally the 
interstitial changes take longer to manifest themselves. It is certain 
that when parenchymatous nejihritis has existed for any length of time, there 
will be interstitial change as well. On the view here adopted, “ chronic 
parenchymatous nephritis or large white kidney is the subacute stage of a 
glomerulo-tubular inflammation. If the patient lives long enough, the kidney 
will pass into the contracted stage, formerly known as small white kidney. 
i£tio]ogy. — It is most frequently the sequel of acute nephritis, though 
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the initial attack may have been so mild as to have escaped notice. Severe 
forms of toxsBmic kidney, such as mercury poisoning, and the kidney of 
pregnancy, as also nephrosis, develop into chronic nephritis if they fail to 
clear up. 

Pathology. — The kidneys are swollen. The capsule strips easily, leaving 
a smooth whitish-grey or mottled surface on which the engorged stellate veins 
are very obvious. On section the cortex is increased in thickness and pale in 
colour ; the normally distinct fine radial markings are blurred ; the pyramids 
are relatively engorged and contrast with the pale cortex. Microscopically, 
the glomeruli are large and irregular, with an increase in the number of nuclei, 
and individual endothelial cells have undergone hyaline or fatty degeneration. 
Proliferation of the cells of Bowman’s capsule is found with crescent formation, 
and adhesion of the visceral to the parietal layer of Bowman’s capsule. There 
is peri-glomerular infiltration of leucocytes, and the capillaries outside the 
glomeruli are engorged with blood, the glomeruli themselves being relatively 
bloodless. The cells of the convoluted tubules undergo cloudy swelling and 
fatty degeneration to a greater or leas extent. Desquamation of the cells 
occurs, and the tubules contain hyaline and epithelial casts, or red and white 
blood corpuscles. In some cases of chronic nephritis the tubule changes are 
most marked, and the glomeruli are relatively little affected in the earlier 
stages of the disease. As time goes on fibrosis increases, the kidneys shrink in 
size, their surface becomes granular, and the capsule thickened and adherent. 
The kidneys are tough on section ; the whole surface is a more uniform 
brownish colour, or in extreme cases of fibrosis, whitish-grey. The cortex is 
narrowed ; the cut vessels may be a little prominent. Microscopically, many 
of the glomeruli may have undergone hyaline degeneration and fibrosis. In 
others, crescent formation is marked ; there is increase of fibrous connective 
tissue around the capsules, and small cell infiltration. The tubules tend to 
dilate and become tortuous, and their lining cells flattened. In others there 
is hypertrophy of the tubules to compensate for units which atrophy and 
disappear completely. In some cases the vasa afl'erentia undergo intimal hyper- 
plasia and fatty degeneration, and there may be hypertrophy of the media. 
When the blood pressure was persistently raised during life, the heart, especi- 
ally the left ventricle, will be found hypertrophied. The aorta is thickened, 
and ordinary atheromatous changes may occur at an unusually early age. 

Pathology of oedema in chronic parenchymatous nephritis . — Dropsy is one 
of the most characteristic features of the disease. Various explanations 
have been given of its causation. One of the earliest was that it was due 
to hydraemia from retention of water which the kidney could not excrete. 
But even total anuria need not cause dropsy, and Kowntree has shown 
that in glomerulo- nephritis the blood volume may be within normal limits. 
The next hypothesis wa» that the capillary endothelium was damaged by 
toxins, and therefore became unduly permeable (Cohnheim). It has been 
shown experimentally, however, that such damage may actually hinder 
the passage of fluid from the blood to the tissues. Widal attributed oedema 
to the defective elimination of salt by the kidney, which led to accumula- 
tion of water by raising the osmotic pressure of the tissues. But if water is 
retained, salt must also be retained, and when diuresis is produced, salt is 
excreted also. An important observation was made when Epstein showed 
that a feature peculiar to nephrosis and to chronic nephritis with marked 
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oedema was a great reductioa in the protein content of the blood and exud- 
ates, almost entirely affecting the albumin, so that the amount of globulin 
is always increased relatively and sometimes absolutely. The daily drain 
on the protein may even amount to 10 per cent, of the total protein in the 
blood. This causes a fall in the osmotic pressure of the blood, giving the 
tissues the controlling power to absorb and retain fluid. In support of this 
view it may be mentioned that the oedema produced in perfusion experiments 
with normal saline or Ringer’s solution is prevented by the addition to the 
perfusing fluid of colloids which are in osmotic equilibrium with the colloids 
of the lymph and tissues. A weak point in this hypothesis is its failure 
to explain the dropsy of acute nephritis, which comes on long before any 
depletion of the proteins of the blood can occur. 

But the most usually accepted explanation of renal dropsy to-day is an 
alteration of the affinity of the tissue cells for water as the result of an altered 
salt metabolism, especially in respect of the sodium ions. In other words, 
the oedema is regarded mainly as a result of damage to the extra-renal tissues 
by the same agent that damaged the kidneys, rather than as a consequence 
of the failure of renal function. 

That the blood serum in nephritis may be milky was noted by Bright, 
and subsequent observers have called attention to pseudochylous ascites 
in this disease. This is due to the increased cholesterol content, which is 
more marked in this type of Bright’s disease than in any other, except 
nephrosis. 

Symptoms. — These may be continued from those of acute nephritis. 
More usually there is an interval of apparently normal health. Then the 
patient begins to suffer from languor and digestive disturbances, followed 
by the combination of anaemia and dropsy, which gives rise to a very charac- 
teristic aspect. Hence the saying “ large white kidney, large white man.” 
The dropsy may extend to the serous sacs. The urine is scanty, probably 
20 oimces or less in the day ; its specific gravity is high, but urates are not so 
abundant as in the urine of the cardiac kidney. It contains a large amount 
of protein, usually about 0 5 per cent., as measured by Esbach’s method. 
Numerous tube casts will be found on sedimenting the urine, epithelial, 
fatty, granular and hyaline forma all being present. Red blood corpuscles 
may be found from time to time. Examination of the blood may show 
no increase in the blood urea. 

Vomiting and diarrhoea are common and troublesome. Ulceration of the 
colon, probably due to the vicarious elimination of toxins by the bowel, is an 
occasional and dangerous complication. Areas of exudate, known as “ cotton- 
wool ” patches, and cedema of the optic disks — constituting albuminuric 
retinitis — may be found in severe cases. There may be dyspnoea, due to 
acidsemia, the result of diminished excretion of acid sodium phosphate. 
Secondary infections of the lung, pleura, pericardium or peritoneum may 
occur. 

If hypertrophy of the heart and a rise of blood pressure fail to take place, 
the outlook is very grave, and death from ursemia or secondary infection is 
likely to close the scene. If, on the other hand, the blood pressure rises, the 
heart hypertrophies, the dropsy subsides, and a more chronic stage supervenes. 
The output of the urine then increases, probably up to 80 oz. or more ; the 
specific gravity being persistently low. This is due to failure of the kidney’s 
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capacity to ooucentrate the mine. The quantity of albumin ia very variable, 
but ia always more than that of “ chronic interstitial nephritis.” Epithelial, 
fatty, granular and hyaline casts continue to appear unless they are disin- 
tegrated by the extreme dilution of the urine. Towards the end the secretion 
is sure to fail, and ursomia is bkely to follow. Signs of cardiac hypertrophy 
can be detected, and the blood pressure is generally raised to something 
between 160 and 220. Albuminuric retinitis is more likely to occur now. 
Later, silver wire arteries, retinal heemorrhagos, which are often flame- 
shaped, and even glistening white patches are sometimes to be noted. 
Infarction of the lung may occur, causing pain, dyspnoea, haemoptysis 
with signs of consolidation, and perhaps pleural friction. It results from 
detachment of a clot in the right auricular appendix, and, being generally 
due ^ to a secondary infection, marks a definite step downwards. There 
may be other signs of infection, such as pericarditis or peritonitis. But iu 
the absence of complications life may be prolonged for several years. 

Diagnosis. — The combination of ^opsy, anaemia, albuminuria and 
cylindruria generally makes the diagnosis of chronic nephritis easy. In the 
dropsy with albuminuria of failing heart the oedema first occurs iu the most 
dependent parts, while in nepliritis the eyelids are first affected. In cardiac 
dropsy the liver will probably be enlarged and tender, and the urine will be 
high in colour and loaded with urates ; the only casts it will contain are hya- 
line ; renal function is not seriously impaired. Amyloid kidney may be accom- 
panied by cachectic dropsy ; but the heart will not be hypertrophied and 
the blood pressure is not raised. Moreover, a cause for amyloid disease, and 
the presence of amyloid disease elsewhere, are usually obvious. 

If there is no oedema the diagnosis has to be made from functional 
albuminuria, residual albuminuria and chronic interstitial nephritis. Func- 
tional albuminuria only occurs before thirty and generally about puberty, 
albumin is absent from the urine secreted in the recumbent posture, casts are 
absent, with the possible exception of the hyaline variety, and calcium lactate 
may clear up the albuminuria for a time. Residual albuminuria, an 
uncommon condition, is not an indication of a progressive disease. The 
albilminuiia is detected accidentally, there being no symptoms. The blood 
pressure may, however, be slightly raised. There are no cells in the centri- 
fuged deposit of urine. In “ chronic interstitial nephritis ” the specific 
gravity of the urine is very low, and there is little albumin. Unless the 
heart is failing there will be no oedema. The estimation of blood urea should 
be carried out whenever there is a question as to renal efficiency. As in acute 
nephritis the erythrocyte sedimentation rate is always raised. 

Prognosis. — The outlook in chronic nephritis is always serious. It is 
essentially a progressive disease, but with care life may be prolonged for 
several years. Death mq^ occur from ursemia, heart failure or secondary 
infections. Retinal changes make the prognosis more serious, and “ woolly ” 
exudate with swelling of the optic disc generally foretells death within two 
years. Retinal heBmorrhages and discrete white patches of degeneration in 
the retina are, however, of less serious significance. 

Treatment. — It is essential, as a prophylactic measure, that the treat- 
ment of all cases of acute nephritis should be thorough and prolonged. 
Set>tio foci, especially in the tonsils, should be looked for and thoroughly 
treated, as alflo should any Syphilitic or malarial infection rJonfinement to 
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bed is only advisable during exacerbations, when dropsy is extreme, or when 
uraemia is threatening. The skin should always receive attention, and 
patients should sleep between blank<*ts and be careful to avoid exposure to 
cold and wind. 

Diet.- - There has been a tendency to restrict the protein intake too much, 
since there is no evidemee that the albuminuria is inllticnced by the amount 
of protein in the food. Epstein has urged, indeed, that a high protein diet 
is indicated in order to raise the low protein content of the blood, while fats 
should be avoided to diminish lipsemia. That such a diet may markedly 
reduce oedema is true, but not necessarily by raising the protein content of 
tin*, blood. Probably the diuretic action of the urea formed from the high 
prottnu diet is partly responsible. It is, therefore, wise to estimate the blood 
urea and, if it is not raised, to carry out the urea concentration test (p. 1286), 
and only to nnike use of the high protein diet if this test shows at least 2 per 
cent, of urea. If it is below that figure the protein intake may be calculated 
on the basis of ] G. of protein a day for every kilo of body-weight. Natur- 
ally, meat extracts and cellular organs, such as liver, kidney and sweetbread, 
should be avoided, because they contain a large amount of puriii ; that has 
to be excreted by the damaged kidney, which eliminates uric acid with 
difficulty. This is contrary to the principles of physiological rest but, equally, 
such restrictions of diet must be avoided as would lead to failure of appetite 
and consequent wasting, while incapable of diniinishing the albuminuria, 
A much greater variety of diet than is usually allowed might be permitted ; 
cooked eggs and dishes made from eggs may certainly be taken. Raw eggs, 
however, contain certain indeterminate substances which may irritate the 
kidney. The distinction drawn between red and white meat is fallacious. 
Red meat is assumed to be more injurious, presumably because it is supposed 
to contain more purin, whereas the reddest meat contains far less than 
sweetbread. Chronic iiephritics should not be restricted to milk, which is too 
dilute a form of food for them, and may increase the dropsy. An entirely 
salt-free diet is not to be recommended, though moderate restriction in this 
respect is probably wise. Salt can be replaced by lemon juice or ruthmol. 
In this way we can avoid increasing the miseries of an incurable disease by 
unnecessary restrictions. If nitrogen retention exists as shown by estima- 
tions of blood urea, a diet poor in protein should be taken on one day in each 
week. Indeed, a day when the diet is restricted to fruit and sugar is often 
as useful iu chronic nephritis as is the day of vegetable and egg diet in diabetes. 
But prolonged nitrogen starvation is as bad for the nephritic as for any one 
else, and in some oases increases the water-logging of the tissues. 

Generally speaking, alcohol is inadvisable in any form, and should never 
be ordered to those unaccustomed to it. In those who have been taking it 
regularly, deprivation may interfere with appetite, in which case a little 
well-diluted whisky is probably as innocuous as any form of alcohol can be. 
But the strictest moderation must be enjoined. Tea and coffee used to be 
forbidden, because of the methyl-puriiis they contain, but in our opinion 
this restriction is unnecessary. 

Diuretics . — Diuretics should be used with caution in chronic nephritis. 
When there is marked oedema the fluid intake should be limited to a litre or 
perhaps 2 pints in the 24 hours, but the patient should not be allowed to be 
thirsty. In some cases the administration of potassium salts by mouth acts 
42 
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as an efficient diuretic {vide treatment of nephrosis). Saline diuretics in the 
form of citrates and acetates may be safely given, provided that the dose is 
moderate, and that the possibility of alkalosis developing in severely damaged 
kidneys is remembered. Urea may be given in those cases in which the 
blood urea is low, and in which the danger of a rising blood urea is not 
anticipated. The caffeine group of drugs should be employed with caution, 
and when used they are best given in small doses, and then withheld if 
diuresis does not result. Theophylline and sodium acetate grs. 4, or theo- 
bromine and sodium salicylate (diuretin) grs. 10, administered twice or three 
times daily may be prescribed if there is no hoematuria. In general terms 
organic mercury preparations are contra-indicated in chronic nephritis on 
account of the danger of mercury-poisoning. Nevertheless, in cases in 
which oedema is persistent, renal function is adequate and there is an 
absence of anaemia, injection of mersalyl (salyrgan) may sometimes be used 
with advantage. Sixty or 120 grains of ammonium chloride are given on 
(*ach of 2 days before | to 1 c.c. of the drug, and, if tolerated, this treat- 
ment is repeated at intervals of 5 to 9 days. QMenia in chronic nephritis 
may be in part due to heart failure. In this case digitalis may prove a 
valuable and efficient diuretic. A raised blood pressure is not a contra- 
indication to its use. 

A marked feature of chronic nephritis is the defective adjustment of the 
kidneys to varying water supply. As in acute nephritis, the drinking of 
large amounts of fluid may, therefore, merely increase the oedema. 

As explained under Acute Nephritis, the saline diuretics are the least 
open to objection ; since they draw the extra water from the tissues they 
cannot increase and may diminish the oedema. Urea as the natural diuretic 
of the body is often given in doses of 45-60 grains three times a day, when 
there is no nitrogen retention. 

Diaphoretics . — The arguments for and against diaphoretic measures 
will be found under uraemia. Diaphoretic drugs are not suitable for the 
routine treatment of chronic nephritis, as a moist perspiring skin renders 
the patient more liable to chills — always a danger in this disease. A course 
of hot-air baths may sometimes be helpful when there is evidence of salt 
retention. If they are followed by diuresis they are doing good. 

Purgation . — Although efficient action of the bowels must be maintained, 
habitual loose stools are to be avoided, because they weaken the patient and 
promote the absorption of intestinal toxins. The special liability to mer- 
curialism renders calomel unsuitable for routine treatment. 

Acupuncture . — The patient is placed in a cardiac bed with the head 
raised and feet lowered for a day or two before acupuncture is performed 
so that the fluid ^avitj,tes into the lower limbs. The preparation for acupunc- 
ture consists of a mackintosh sheet placed under the lower limbs, and 
arranged to form a chute leading into a pail on the floor ; the lower limbs 
from the knees to and including the toes are cleaned with ether soap, and 
then with spirit, and placed on sterile towels : the skin is covered with a 
coating of Lassar’s paste. Acupuncture is performed with a medium+sized 
trocar from a Southey’s tube set, the trocar being stabbed through the paste 
and skin to the subcutaneous tissues. Beginning at the side of the tendo 
Achillis, 15 punctures are made in line posteriorly in the lower two-thirds 
of the leg. Two lines of punctures about one inch apart are made in each 
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leg. Each leg is then wrapped in a piece of sterile jaconet, wrapped firmly 
round the thigh immediately above the knee, and secured with adhesive 
tape. Below the jaconet is wrapped loosely round the limb forming a tube 
which conducts the fluid into the mackintosh gutter at the foot of the bed. 
Drainage may continue for a week. By this method fluid may even be 
drained from serous cavities when there is marked dropsy. 

Decapsulation . — This procedure is now reserved for the treatment of 
oedema in the nephrotic type of BrighCs disease if adequate treatment on 
conservative lines has failed to relieve it. 

Climate is a valuable help. In this country, Ventnor or anywhere on 
the south coast from Bournemouth westward is the most suitable climate 
that can be obtained. Egypt generally suits such patients particularly well. 
Madeira or California are also quite suitable. The wind and the more violent 
fluctuations of temperature on the Riviera render it much less advisable. 

Treatment of complications. — These are uraemia, heart failure and 
secondary infections, such as pericarditis, pleurisy, colitis and peritonitis. 
Their treatment is discussed under those headings. 

In conclusion, it must be recognised that the kidney, once chronio 
nephritis is established, cannot completely recover, and the main thing is to 
attune the mode of life to a low key, subjecting the patient to as httle strain 
as possible. He may have a considerable variety of food, provided that the 
intake of protein is regulated in the way described above, and that he takes 
very little purin and salt. He can be helped by saline diuretics and un- 
irritating preparations of iron, such as liquor ferri acetatis. He will do all 
the better if lus medical man realises that many of the methods recommended 
in the treatment of this disease are impotent, where not actually harmful. 

(b) Primary Tyre — Renal DYSBioTRoniY 

Chronic nephritis may develop without any known cause. In such a case 
there is no past history of acute nephritis ; of symptoms of Bright’s disease, 
such as oedema, hasmaturia or pain in the back ; nor indeed any history of 
infection, such as scarlet fever or tonsillitis to which the onset of the disease 
can be attributed. The complaint may be found accidentally by the dis- 
covery of albuminuria in the course of routine examination. More often 
the diagnosis is first made at a later stage of the disease when there is com- 
plaint of asthenia, anromia, or liability to fatigue. Sometimes, indeed, there are 
no Bj^ptoms of the disease until it has reached the terminal stage of uraemia. 

jEtiology. — This form of chronic nephritis probably belongs to the 
group of congenital-developmental diseases of inborn and familial type, as 
defined by Farkes Weber. According to this view certain forms of chronic 
nephritis are inborn constitutional diseases which, though they may manifest 
themselves soon after birth, may sometimes be delayed in their appearance 
until years later. When the disease runs its course and ends fatally within a 
few weeks or months of birth, there can be no doubt of its having been 
present in utero. When it does not manifest itself until after many years of 
antecedent good health, we may assume that the disease was only potentially 
present at birth, the inborn tendency to its development being due to a 
congenital tissue inferiority or dysbiotrophy. The reasons for this view are : 
(1) the absence of a discoverable aetiology already referred to ; (2) the not 
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uncommon familial occurrence of the complaint ; (3) the finding post mortem 
of congenital abnormalities in the kidneys or urinary tract ; and (4) that in 
its coui’se, which is latent, progressive and invariably fatal, the malady 
resembles many other diseases which belong to this congenital-developmental 
class. 

Familial hwmorrhagic nephritis ^ which is also hereditary and apparently 
congenital, is a rare condition. In one family 16 cases occurred among ( 
28 individuals in 3 generations, 8 being in males, 7 of which ended fatally 
in early life, and 8 in females with only 1 death. The disease evidently 
runs a more benign course in the female. In one patient the first symptom 
occurred when only 3 weeks old, in another when 2 years old, while in the 
remaining cases the onset was quite early in life. Most of the oases have 
been characterised by recurrent attacks of hsematuria, sometimes consider- 
able in amount. As such attacks may be preceded by an increased nitrogen 
output, some inherited form of protein sensitivity seems a probable factor. 
As deafness may also be familial, it is mteresting to note that it was marked 
in 5 of the 16 patients, and one otherwiae healthy member of the family 
was also deaf. The condition usually terminates in ur®mia. 

Pathology. — The kidneys are small, pale and fibrosed. One kidney may 
be smaller than the other. Congenital deformity is not uncommon ; occa- 
sionally one kidney is absent or represented by only a nodule of fibrosed 
tissue, from which an atrophied ureter has its origin. On microscopic examina- 
tion there is diffuse fibrosis of the kidneys ; many glomeruli are atrophied, 
others show varying degrees of inflammatory reaction. 

Symptoms. — In the rare cases that appear in infants of a few weeks oi‘ 
a few months old, the symptoms arc those of uraemia, namely, dyspepsia and 
loss of weight leading to diarrhoea, vomiting and cachexia. In those that 
develop about the age of puberty the disease may cause infantilism (renal 
dwarfism) ; and bone deformities resembling rickets often develop, and may 
be associated with a low calcium content of the blood, leading in some 
instances to a compensatory enlargement of the parathyroids. In one group 
of cases there is cardiac hypertrophy, a considerably raised blood pressure, and 
retinitis. In these arteriolar changes (diffuse hyperplastic sclerosis) are found 
post mortem. In others the blood pressure is normal or subnormal. In 
another group (first described by Rose Bradford in 1904) the disease makes 
its first appearance between the ages of 20 and 30 years. It may appear 
suddenly in the form of ureemia without warning, and become rapidly fatal. 
Even in those cases in which the kidneys are found post mortem to be white, 
fibrotic and greatly reduced in size, with diffuse inflammatory changes of 
long standing, early adult life may have been apparently perfectly healthy, 
and symptoms of the ^sease may have been present for oidy a few months. 

Differential Diagnosis. — Loss of weight, a sense of fatigue, anaemia and 
dyspepsia, may have been so marked as to raise the question of tuberculous 
disease or neoplasm. When there is marked asthenia and pigmentation, 
Addison's disease may be suggested, or the differential diagnosis may lead to 
the suspicion of pernicious ansemia. In cases with high blood pressure a 
juvenile form of hyperpiesia must be excluded. When there is marked polyuria 
with urine of low specific gravity, the possibility of diabetes insipidus arises. 

Treatment. — The disease is essentially progressive, and treatment can 
only be symptomatic. 



CHRONIC INTERSTITIAL NEPHRITIS 1317 

CHRONIC INTERSTITIAL NEPHRITIS, INCLUDING 
MALIGNANT NEPHROSCLEROSIS 

Synonym. — Granular Kidney. 

When this term was first used it included a number of clinical entities, 
which together formed a somewhat motley group. Among these certain 
forms of chronic nephritis have now been identified as such, particularly the 
type recognised by Rose Bradford as the small white kidney, and classified 
by us under chronic nephritis, primary form. Clifford Allbutt identified 
hyperpiosia, Samuel West and others recognised the senile kidney. Some 
authors are inclined to think that after excluding these clinical forma only 
a single entity, malignant nephrosclerosis, remains. “ Chronic interstitial 
nephritis,” however, probably still includes more than one clinical entity, 
and it is for this reason that we have retained the term. 

.Etiology. — ^The causation of malignant nephrosclerosis is unknown, 
but probably those factors which apply to hyperpiesia already described 
are concerned. Malignant hypertension, however, tends to make its appear- 
ance at an earlier age, and is not uncommon at any age after 35 years, and 
is frequent between the ages of 40 and 55. According to Ellis it is more 
common in men than in women. As to the other cases included under the 
term “ Chronic Interstitial Nephritis,” the aetiology is unknown, but gout, 
lead poisoning and alcohol are thought by some to be factors. Syphilis is 
not a cause. 

Pathology. — The kidney tends to be reduced in size, is tough, and red 
in colour. The capsule is adherent, leaving a finely granular surface on 
stripping. Sometimes the capsule is thickened and splits on attempting to 
strip it, thus giving an erroneous impression of a smooth surface. Retention 
cysts may be seen, both on the outside and the inside of the organ. On 
section the cortex is reduced ; not only is it shrunk from without inwards, 
making the organ smaller, but the increase of intrapelvic fat shows that it 
has also shrunk from within outwards. The vessels are unduly prominent. 
The glomeruli show signs of inflammatory reaction, and the interstitial tissue 
in their neighbourhood is increased and infiltrated with small cells, generally 
of the mononuclear type. These areas of disease are patchy, and form 
wedge-shaped areas, with their apex towards the cortico-medullary zone. 
The intervening areas of renal tissue show little or no change. The histological 
lesions in the arterisB interlobulares and vasa afferentia, as also the patchy 
small-cell infiltration in the kidneys and evidence in some glomeruU of pro- 
liferation of the cells of Bowman’s capsules, provide evidence of inflammatory 
reaction. The cardiovascular changes are those described under byper- 
pietic kidney (benign nephrosclerosis). In addition a characteristic lesion 
is acute arteriolar necrosis, while focal necrosis of the capillary tuft is common. 
Hajmorrhagic infarction of some glomerular tufts may be found. The 
distribution of the renal lesion in chronic interstitial nephritis is distinct 
from that in chronic nephritis, for in the latter the lesion is diffuse and every 
glomerulus is more or less altered in structure. In advanced cases of chronic 
interstitial nephritis, however, the extent of structural alteration extends and 
becomes more diffuse. 

Symptoms. — The subject of chronic interstitial nephritis often fails to 
seek medical advice until the condition has become well advanced, and this 
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is partly because the body adjusts itself to the changes which are taking place 
in it as a result of the disease, and partly because the disease may develop 
V’ery rapidly in its early stages. Common early symptoms are loss of energy, 
proneness to fatigue, lack of power of concentration, headache and dyspepsia. 
In other cases the patient feels well, and consults his doctor on account of 
haemorrhage. The source of the bleeding is most commonly from the nose/ 
lepistaxis), or frank haematuria. In other cases it may be a cerebral vascular 1 
Accident, thrombotic or haemorrhagic : less often it takes the form of haemate- \ 
tnesis or melaena. Disturbance of vision due to retinal haemorrhages, or 
sudden blindness due to haemorrhage into the vitreous are not uncommon 
early symptoms. A woman may complain of bleeding from the uterus, and 
rarely a blood-stained seminal discharge is the initial symptom in a man. 
In other cases the initial symptoms are cardiac, and the patient complains 
of cardiac pain, shortness of breath, or consciousness of the heart’s action. 
Nocturnal frequency of micturition may be an early symptom. On examina- 
tion the patient will be found to have an increased blood pressure, the systolic 
ranging between, say 200-240 mm. or even higher, and the diastolic over 
120 mm. There is also cardiac hypertrophy, but the case differs from a 
hyperpietic kidney (benign nephrosclerosis) in one or more of the following 
ways. Thus, the complexion tends to be sallow, and often there is loss o/ weight 
and some degree of secondary ansemia. The urine may contain only a trace 
of albumin, but more frequently it contains an appreciable quantity, namely 
0*1 per cent, or more. The urinary deposit characteristically contains red 
blood corpuscles and granular and hyaline casts. When the disease is fully 
established, the urine has a low fixed specific gravity, varying between 1008 
and 1012. Further examination may show impairment of renal function, 
and the blood urea may be raised to 70 mgm. per cent, at least. On examina- 
tion of the eyes, in addition to arterio-sclerosis of the retinal vessels, retinal 
haemorrhages and exudates, oedema of the disc and retina, and some detach- 
ment of the retina may be found. Ellis has emphasised the diagnostic import- 
ance of papilloedema in malignant nephrosclerosis. 

There are cases of chronic interstitial nephritis which run a most rapid 
course in the initial stage. The clinical features are hypertension, cardiac 
hypertrophy and haemorrhage. Toxic symptoms make their appearance 
within 3 to 6 months of the onset, and by this time some degree of failure 
of renal function may be demonstrated by clinical tests, or the patient’s 
symptoms may already be those of uraemia. The whole evolution of the 
disease and its fatal termination in uraemia, cerebral haemorrhage or cardiac 
failure, may take place within a period of 12 to 18 months. 

There are other cases in which there may be a preceding period of five 
or more years during which time the patient is known to have hyperpiesia, 
and complains only of cardiac symptoms which are readily explained in 
terms of it. Meanwhile the disease-process seems to be more or less stationary, 
and then for no obvious reason the disease takes a progressive form, and a 
terminal acute phase lasting only 3 to 6 months is ushered in by an 
attack of haematuria or epistaxis, by retinitis, or by symptoms of renal failure, 
and the toxic picture of chronic interstitial nephritis rapidly develops. 

On the other hand, there are chronic forms of the complaint which pursue 
a varied course different from the grave progressive course of malignant 
hypertension. The variety of the clinical picture which these cases present 
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makes their description difficult, and it is to allow of their recognition, and in 
order to leave the subject open for further clinical and histological observation, 
that the term “ chronic interstitial nephritis ” has been retained. Thus, a 
man complains of malaise, loss of health and strength, undue fatigue or loss 
of weight. On examination, the chief finding is an appreciable albuminuria. 
At this stage there may be no abnormal cellular deposit, or there may be 
a few red blood corpuscles and hyaline casts in the urinary deposit. Renal 
function may be normal. With limitation of his activities and general 
measures of medical treatment, the patient may recover his health to a 
considerable extent, though the albuminuria persists. Prom now on, over 
a period of 2 to 5 years, or perhaps longer, reasonably good health is main- 
tained. Sometimes the blood pressure is but little raised. There may be 
an attack of haematuria or epistaxis from time to time. The blood urea 
may be a little raised, and may even remain more or less stationary at a 
level of 60 to 80 mgm. urea per cent, for several years, until finally physio- 
logical adjustments fail, and uraemia, a vascular accident, cardiac defeat 
or an intercurrent infection determines the fatal termination. 

Complications. — The principal complications are due to failure of the 
pump, the tubing, or the filter. In other words, the heart may fail, causing 
venous congestion ; the artery may give way, as in cerebral haemorrhage ; 
or the renal excretion become so inadequate as to lead to uraemia. Glycosuria 
is sometimes found* This may be due to alcoholic excess, a factor in the 
causation of the interstitial nephritis. 

Diagnosis. — This rests on the combination of urinary and cardio- 
vascular signs. The differential diagnosis from hyperpiesia is discussed on 
p. 1008, and that from secondary contracted kidney on p. 1312. 

Prognosis. — The disease is usually progressive. Its course may be very 
slow, but after the development of retinitis a fatal ending occurs in the great 
majority of cases within 2 years. In some cases, however, even including 
those in which all the characteristic signs of the disease are present, including 
microscopic hsematuria, persistent hypertension and retinitis, the disease 
may reach a stationary phase, and considerable recovery may occur, the 
fatal termination being delayed on occasion for as long as 6 years. For 
this reason a definite prognosis should not be given until a late stage in the 
disease. Tests of renal function afford useful prognostic evidence. Any evid- 
ence of cardiac dilatation, or of uraemia, even of the chronic variety, makes 
the outlook much less satisfactory. Retinal changes are of ill-omen. 

Treatment. — In general terms, this should be carried out on similar lines 
to that for hyperpietic kidney (q.v,), though the response is not likely to 
lie satisfactory. In addition, tlie amemia often calls for treatment. 


HYPERPIETIC KIDNEY 

Synonym. — Benign Nephrosclerosis. 

In this form of renal disease the vascular changes are of greater importance 
than the renal, and it will only be necessary to make a brief reference to 
it here. 

i^tiology. — This is the same as that described under Hyperpiesia (see 
page 1065). 
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Pathology. — The chief kidney changes are in the small vessels. They 
consist of thickening of the intima and medial hypertrophy. The former 
may go on to fatty degeneration and obliteration of the lumen of the vasa 
afferentia, and so cause ischa 0 n:no fibrosis of the glomeruli with atrophy of 
the associated tubules. Thus, the changes in the renal parenchyma are 
largely degenerative in character, rather than the inflammatory changes seen 
in chronic interstitial nephritis. The kidney is slightly reduced in size and 
is somewhat firmer than normal. On section, the fine radial striation in the 
cortex is preserved, and throughout the organ the small arteries are pro- 
minent. Histologically the essential lesion is a thickening of the intima of 
the yasa afierentia and the interlobular arteries, with hypertrophy of the 
media. In the early stages there is cellular proliferation in the intima and 
increase of hyaline material. At a later stage there is fatty degeneration 
in the terminal arterioles in contrast to their parent vessels, in which little 
or no fatty degeneration is found. The thickening of the intima may lead 
to obliteration of the lumen, with fibrosis and atrophy of the glomerulus 
and its tubules. At a later stage, too, owing to fatty degeneration and 
atrophy of the muscle fibres of the media, the media may be actually thinner 
than normal. These changes, like those described in chronic interstitial 
nephritis, have a patchy distribution in the organ. The fibrous connective 
tissue in the immediate neighbourhood is thickened, but there is no glomer- 
ulitis and little or no small-celled infiltration, in contrast to the inflammatory 
reaction found in chronic interstitial nephritis. The vascular changes 
described above were originally termed arterio-capillary fibrosis by Gull and 
Sutton. They were first accurately described by Jores under the term 
difluse hyperplastic sclerosis. 

Symptoms. — These are those of hyperpiesia (see pp. 1066, 1067). 

Treatment. — Sec that of hyperpiesia (pp. 1068-1070), the heart in hy])er- 
tension (p, 996), and renal unernia (pp. 1327, 1328). 

SENILE OR ATHEROMATOUS KIDNEY 

In this form of kidney disease also the vascular changes are of greater 
importance than the renal, and it is only necessary to deal briefly with the 
aflection. 

Pathology. — The kidneys show depressed red areas, which are due to 
contraction of fibrous tissue along the distribution of particular interlobular 
arteries, and, therefore, tend to be conical in form, with their base to the 
surface of the organ. There is an absence of cardiac hypertrophy ; the 
pressure in the diseased arteries falls below that necessary for glomerular 
excretion. The affected^ glomeruli accordingly shrink, and the connective 
tissue around them becomes condensed and thickened. The degenerate 
glomerulus and its capsule fuse together, and undergo fatty and fibrotic 
changes. The atheromatous kidney is, therefore, generally due to atrophy 
following insufiicient circulation, with consequent fibrosis. 

Symptoms and Diagnosis. — There may be gradual failure of the physical 
and mental powers — described by Allbutt as “ contraction of the spheres of 
bodily and mental activity ” — rather than the more dramatic events of 
chronic interstitial nephritis. There is a trace of albumin in the urine. The 
radial artery is thickened and tortuous. The blood pressure is not high, and 
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there is an absence of cardiac hypertrophy. Death by cardiac failure or 
intercurrent a^ections is the commonest ending, while cerebral haemorrhage 
and uraemia are unlikely. 


UR/EMIA 

Uraemia is the name which has been given in the past to tlie toxic state 
which complicates or terminates severe kidney disease, and in which urea 
retention occurs. More recently it has been recognised that a high grade 
of urea retention may develop as a result of extra-renal factors. It is proposed 
to group these conditions under the name of Extra-renal Uraemia in order 
to emphasise the fact that although the kidney fails in its function, organic 
disease of the kidneys is not tlie primary fault. 


ExTIU'RKJIAL UKiEMlA 

Alkalosis (see also Alkalosis, pp. 405-408). — This is a toxic state charac- 
terised by malaise, gastro-intestinal disturbance, and a variety of nervous 
symptoms due to an increase of the CO 2 combining power of the blood plasma. 

^Etiology. — Alkalosis is caused by giving too large doses of sodium 
bicarbonate or other alkali. The minimum normal tolerance of alkali by 
mouth seems to be the equivalent of 15 g. of sodium bicarbonate in 24 hours. 
If a patient develops alkalosis when taking this quantity of alkali or less, some 
])redisposing factor will be found. Such factors are anaemia, kidney disease, 
or vomiting. Of these factors anaemia is important, because of the action of 
haemoglobin as a buffer helping to maintain a constant pH in the blood. 
With a low haemoglobin content in the blood an extra tax is thrown on the 
kidneys, so that in anaemia a smaller quantity of alkali given by the mouth 
may be the cause of alkalosis. Impaired renal function, such as results from 
kidney disease, is another factor predisposing to all^alosis, because the 
Icidneys are unable to excrete the excess of alkali, As alkalosis may itself be 
responsible for kidney damage a vicious circle is set up. It has been suggested 
that chloride loss and the consequent hypoohlorasmia is the cause pf the rise 
in blood urea. This explanation cannot, however, account for the whole 
condition, because there are other conditions in which there is a considerable 
loss of blood chlorides without ursemia. The ursBmia which develops in 
repeated vomiting, however, is probably due to loss of hydrochloric acid in 
the vomit. 

Symptoms. — The toxic symptoms caused by giving too large doses of 
sodium bicarbonate or other alkali appear from 4 days up to 4 weeks from 
the beginning of treatment (Cooke). The patient complains of malaise, 
dizziness, constipation and headache, which commonly takes the form of a 
sensation of pressure on the vertex. lie becomes nervous and irritable, often 
j’esentful. There is loss of appetite, distaste for food, nausea and vomiting. 
The patient becomes drowsy in the d^y and sleepless at night. Respiration is 
slowed, the pulse rapid, the face Hushed, and the bpdy perspiring. There is 
aching or actual pain in the trunk and limbs, with tenderness of the muscles 
on pressure, and increased muscular irritability. In the severest cases there 
may be tetany or exnleptiform convulsions, and if the condition is unrecognised 
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the patient may become comatose, with incontinence of urine and faeces, and 
die. In addition to the above symptoms, a dry furred tongue, thirst, and at 
a later stage diarrhoea are common. The urine is alkaline, except sometimes 
in the early stages. It contains a trace or cloud of albumin. The deposit may 
contain hyaline or granular casts, and a few red and white blood corpuscles. 
Benal function is impaired, as is shown in nearly all cases by urea retention, 
and in some by failure of the power of urine concentration, which results in 
the excretion of urine of a constantly low specific gravity. There may also 
be a considerable polyuria, amounting to 2 or 3 litres in 24 hours. In most 
cases reported the dose of alkali which has caused alkalosis has been the 
equivalent of 20 g. of sodium bicarbonate given daily for 4 days or more. 
More usually the toxic dose has been the equivalent of 30 to 60 g. of sodium 
bicarbonate daily, and larger doses than this are naturally all the more likely 
to produce the condition. 

Diagnosis. — Alkalosis must be suspected whenever a patient taking 
alkali develops symptoms of malaise, headache, constipation, digestive dis- 
turbance, or change in the personality. The diagnosis is established by an 
examination of the blood. The blood urea is commonly raised to 60 or 80 mgm. 
per cent., and may reach the high figures found in renal ursBmia. The alkali 
reserve, which normally varies between 60 and 75 c.c. COg per 100 p.c. of 
plasma, increases to 90 c.c. or more. The chloride content of both blood 
and urine may be low. The COg combining power of the plasma is the most 
important observation to make, because it precedes the rise of blood urea. 

Treatment. — The administration of alkalis is immediately discontinued. 
Acid sodium phosphate, gr. 10, three times daily after food is administered. 
If the case is under close observation, and if repeated estimations can be made 
of the alkali reserve, larger doses may be prescribed, but on account of the 
danger which exists, owing to renal damage, of a rapid change from alkalosis 
to acidasmia, some authorities are opposed to giving acid in any form. In 
any case, it is unwise to prescribe ammonium chloride. 

GaSTRO-RENAL UR.fflMIA 

Eepeated vomiting from any cause may induce alkalosis and thus be 
responsible for urasmia. In acute cases with albuminuria the differential 
diagnosis from renal uraemia is made clinically on the high specific gravity 
and high urea content of the urine. In chronic cases a complete blood 
examination and the observation of the degree of alkalosis may be required 
to exclude renal uraemia. 

Diarrhoea may be responsible for uraemia, both on account of the loss of 
fluid and the resultant loss of chloride. But in this case the uraemia is associ- 
ated with the opposite condition of acidosis, as may be established by the 
estimation of the alkali reserve. In acute cases, treatment is by intravenous 
injection of 200 to 400 c.c. of a 2 per cent, sodium bicarbonate solution. 

Renal UK.ffiMiA 

This type of uraemia belongs to a different category from that of Extra- 
renal Uraemia, because it is primarily due to severe kidney disease of which 
it is a complication or a terminal phase. A raised blood urea is the distinguish- 
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ing feature of uraemia. Nevertheless, the term renal uraemia is used in a 
clinical sense, both because the diagnosis can be made without an estimation 
of the urea in the blood, and because, on occasion, the patient may suffer 
from uraemia before the blood urea is appreciably raised. Renal uraemia 
varies greatly in its symptomatology, but, as Clifford Allbutt pointed out, 
it is generally characterised by anromia, headache, nausea, lethargy, retinitis, 
convulsions or coma. 

Although there are many factors in support of the so-called retention 
theory of uraemia, its complete explanation in biochemical terms is not yet 
clear. t , 

In view of the high blood urea in severe uraemia, urea retention might be - 
regarded as the simplest explanation of the condition. It has been shown i 
experimentally that the administration of massive doses of urea causes 
Leadaches, giddiness, apathy, drowsiness, bodily weakness, nausea and 
diarrhoea — a group of symptoms characteristic of chronic urcemia. But that 
this is not the whole explanation of uraemia is shown by the fact that symptoms 
of uraemia may be present before the blood urea has risen to a level pro- 
portionate to the symptoms. It has been suggested, therefore, that other 
renal excretory products, such as indican, uric acid and the salts of urine, 
may contribute to the uraBmic state. When the hypobromite method is used 
for the estimation of urea in the blood or cerebro-spinal fluid other nitro- 
genous products than urea are estimated. The urease method gives the amount 
of urea only, so that the difference between the results obtained by these 
two methods is an indication of the quantity of amino bodies other than 
urea, and to these bodies some at least of the clinical syndrome is probably 
due. But even this expansion of the retention theory to include nitrogenous 
bodies other than urea does not explain uraemia, because in complete sup- 
pression of renal function, such as occurs when the ureter of a single kidney is 
completely destroyed by any cause (Ascoli’s urinaemia), the clinical picture is 
entirely different from that of uraemia complicating acute and chronic Bright*s 
disease. Ascoli says : “ Severe urinaemia in man is chiefly manifested by 
bodily weakness and languor, which often appear before any other symptoms, 
but generally lead to progressive mental weakness and exhaustion, often 
terminating with great suddenness. The greater part of the most prominent 
symptoms of uraemia are, however, lacking, especially the severe and acute 
mental disturbances, the sudden amaurosis, and the epileptic phenomena in 
general. Only in occasional cases do the symptoms resemble ursemia.” The 
name of latent urcemia is sometimes given to this condition, but it is hardly 
suitable. It has also been held in the past that uraemia may be due to some 
precursor or derivative of urea or other nitrogenous body normally secreted 
by the kidneys, but there is no convincing evidence of the accumulation of 
such bodies in the blood at least in such quantity as to cause uraemia. 

It is evident that the retention theory and a failure of the excretory 
function of the kidneys do not provide a complete explanation of renal 
uraemia. But the kidneys have two other important functions, namely, the 
regulation of the osmotic pressure of the blood and the regulation of its 
hydrogen-ion concentration. Now, in uraemia the acid-base equilibrium is ,, 
disturbed, and there is a fall in the CO2 combining power of the blood plasma ; 
that is to say, acidaemia. If this state of acidaemia is corrected by the admini- 
jtration of alkali in such dosage as to restore the CO^ combining power of the 



1324 


DISEASES OF THE KIDNEYS 


plasma to normal, the patient may be relieved of the more acute symptoms 
of uraemia, and may be maintained symptom-free for several weeks or months. 
Or, if the uraemic state is the complication of a recoverable disease, as in the 
uraemia of acute nephritis, or the uraemia complicating or following operations 
on the urinary tract, the restoration of the acid-base equilibrium in the blood 
may save the patient’s life. The fact is that when diseased kidneys fail in 
their function of maintaining acid-base equilibrium, and even when the 
disease is not so severe as itself to have determined the onset of uraemia, the 
administration of alkali or acid in excess readily causes uraemia. Further, 
both acidaemia and alkalosis in themselves cause renal damage, and thus 
aggravate pre-existing renal disease. In this way a vicious circle is set up. 

In order to realise fully the way in which a grave disturbance of the acid- 
base equilibrium of the blood caused by giving too much alkali to a patient 
with presumably previously healthy kidneys, the reader is referred to alkalosis. 
In a severe case of alkalosis the clinical syndrome may be indistinguishable 
from renal uramia, including albuminuria, low specific gravity urine* cylin- 
druria, high blood urea, polyuria, thirst, lethargy, loss of appetite, nausea, 
vomiting, constipation, diarrhoea, coma, convulsions and death. 

There is another approach to the interpretation of some of the symptoms 
of uraemia. Symptoms similar to those occurring in the cerebral type qf 
uraemia may be produced by a disturbance of the cerebral circulation due to 
oedema of the brain, or to spasm of one or more of the cerebral arteries without 
a rise in the blood urea. In either case a raised blood pressure is the deter- 
mining factor. In the acute cases, headache, vomiting and bradycardia are 
the important clinical features, and because of the rise of blood pressure which 
characterises the attack, it is described as a hypertensive cerebral attack. 
Even in cases with a high blood urea the cerebral symptoms may be due to 
disturbance of the cerebral circulation, and treatment by lumbar puncture 
or venesection, according to the indications provided by the particular case, 
may abort or cut short the attack. (Vide Diagnosis.) 

It may be concluded that some of the symptoms of renal uraemia are due 
to a toxaemia acting on the nervous system caused by the abnormal metabolic 
products resulting from inadequate excretion by a diseased kidney. An im- 
portant part of the clinical syndrome is due to a failure of the kidneys to 
maintain the normal hydrogen-ion concentration of the blood. The acidaemia 
that results is in part due to a failure of the kidneys to excrete acid phosphates 
(Marriott and Howland). Other symptoms, such as increased nerve excit- 
ability and localised muscular twitchings, have been attributed to a fall in 
fche blood calcium by de Wesselow, and Izod Bennett compares such twitch- 
ings with those of tetany. Lastly, the disturbance of cerebral circulation, 
whether due to cerebral oedepsa or vascular spasm, may play a part. On 
these several lines we are approaching an adequate explanation of the 
ursemic syndrome. Lastly, account must be taken of the possibility of the 
secretion of a pressor substance by iscbssmic kidneys being a factor in the 
causation of the ursemic state. 

Symptoms. — A convenient clinical classification of the types of uraemia 
is : (1) Cerebral in the fulminating and acute cases ; (2) Respiratory where 
acidiiemia is predominant ; and (3) Gastro4rUestinal in the chronic cases. The 
teonns acute and chronic apply to the uraemia and not to the disease responsible 
for it. But each of these types is really nervous in origin. Usually the first 
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type begins with severe headache. Drowsiness and twitchings of the face 
and hands follow. The twitchings may become aggravated into epileptiform 
convulsions, and the drowsiness may deepen into coma, ending in death. 
But several important departures from this course may occur. Sudden 
loss of vision, amaurosis, is nob infrequent, although the fundi may not 
show the changes characteristic of albuminuric retinitis. Local palsies, 
hemiplegia or monoplegia, may come on spontaneously Or after a convulsion, 
and are frequently due to small vascular lesions. Intense itching of the 
skin, tingling and numbness of the extremities, muscular cramps or insomnia 
may usher in the more serious symptoms. Sudden mania or delusional 
insanity may be the first and a very misleading symptom. The cerebral type 
is often rapidly fatal, but convulsions and amaurosis, though more striking, 
are less grave than the other symptoms. In the exndemic of war nephritis 
we saw seven instances of urssmic convulsions with complete recovery from 
the nephritis. 

The commonest respiratory symptom is dy8x>noea, often paroxysmal, to 
which the name of uraemic asthma is given. It is associated with a fall in 
the COj of the alveolar air from the normal 5 per cent, to 3 per cent, or lower. 
'Chere is diminished alkalinity of the blood, from the presence of some non- 
volatile acid. Addison called attention to the hissing character of the 
respirations in this condition. In all types of uraemia there is a tendency 
to stomatitis, and this is perhaps particularly s6 in uraemic asthma. This 
combination of dyspnoea of a hissing character in a drotvsy patient with 
bleeding gums often characterises the terminal phase of uraemia. At first 
there may be no signs in the chest except the ordinary cardiovascular signs 
of chronic nephritis, but as the attack proceeds there are usually abundant 
moist sounds from the onset of oedema of the lungs. The heart fails, the 
patient becomes steadily waterlogged, slipping down into the bed from the 
orthopnoeic position as he becomes more and more drowsy. The fatal issue 
may not occur in this way, however, but from development of some of the 
more acute nervous symptoms. 

Less common than this type of dyspnoea is Cheyne-Stokes’ respiratiou. 
The whole of the cerebral functions may then show a curious periodicity ; 
thus the pulse quickens during the noisy breathing, the pupil dilates, the 
patient becomes more conscious and restless. As the apnosio pause succeeds, 
the pulse slows down again, the pupil contracts and the patient becomes 
quieter or even comatose. 

The gastro-intestinal symptoms are nausea, hiccough, vomiting and 
diarrhoea. The gastric part of these symptoms may be very chronic. Any 
practitioner who neglects systematic examination of the urine will sooner 
or later treat a case of uraemia as one of simple dyspepsia. Apart from 
the urine, there is, however, one significant point : the dyspepsia may 
improve under treatment while the vomiting persists. In simple dyspepsia 
vomiting is never the last symptom to clear up. It is stated that this 
vomiting has no relation to meals, but this is far from being invariably true. 
Vomiting may occur only then, and so the mistake is made. In severer 
oases the vomiting may be quite uncontrollable, when the prognoais^^becomes 
correspondingly grave. 

Attacks of diarrhoea are not uncommon in chronic nephritiB and^are'not 
in themselves significant of utGemia. The amount of nitrogenous excretion 
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occurring by the bowel, when urinary elimination is inadequate, irritates 
the intestine and leads to the so-called albuminuric ulceration. Another 
explanation of this condition is that htemorrhages which occur here as else- 
where in chronic nephritis arc the precursors of the ulceration. There may 
also be an intense catarrhal or even “ diphtheritic ” colitis. Here, therefore, 
there are local lesions sufficient to account for symptoms usually referred 
to uraamia, for such lesions are conspicuously absent at least in the asthmatic 
and gastric syndromes. It is accordingly inadvisable to call these symptoms 
ursBmic, as is generally done. At any rate the term should be confined to 
those violent choleraic attacks which are out of all proportion to the local 
lesions. Both the vomiting and diarrhoea arc sometimes regarded as an 
attempt at vicarious elimination of toxins. The fact that the vomit may 
contain a higher percentage of amines than the blood certainly suggests this, 
but it must not be forgotten that either vomiting or diarrhoea may so alter 
the pH of the blood as to aggravate existing renal damage. It is this altera- 
tion which may actually determine the onset of ursemia. 

Diagnosis. — This brief account of the symptoms of ursemia will indicate 
also some of the pitfalls besetting diagnosis. When the patient is known to 
have had Bright’s disease, or indeed any disease or injury to the urinary 
system, the possibility of ursemia will arise. The finding of hsematuria, 
albuminuria, cylindruria, low specific gravity urine, bacilluria or pyuria, will 
indicate urinary disease. The estimation of the blood urea and COg com- 
bining power of the plasma will often be necessary to establish the diagnosis. 

The first differential diagnosis to make is between extra-renal and renal 
uraemia. The causes of extra-renal ursemia must be inquired into, particu- 
larly as to whether the patient is taking alkali. Anaemia is a predisposing 
factor. The importance of vomiting and diarrhoea in causing extra-renal 
uraemia must be taken into account. In acute extra-renal ursemia, such as 
may be due to vomiting, the concentration of urinary urea is high. In 
chronic cases, however, secondary kidney damage may lead to polyuria, low 
specific gravity urine, and low urinary urea even in extra-renal ursemia. 

Certain conditions which clinically resemble uraemia are separated from 
it under the term fseudo-urwmiaf because they have a different pathology 
and belong to a different order of clinical events. The commonest cause of 
pseudo-uraemia is cardiovascular disease. Under this heading are to be in- 
cluded the convulsive seizures and varied evidence of cerebral disturbance in 
arterio-sclerotic subjects in whom the symptoms are due to vascular lesions, 
sometimes limited to capillary areas, in the brain. Heart failure, when 
responsible for cerebral disturbance, nocturnal dyspnoea, Cheynes-Stokes’ 
breathing, and on occasion psychosis, belongs to the same order of events, 
and has to be distinguished from true uraemia. It may be a matter of con- 
siderable difficulty to distingoish between cardiovascular disease in which 
the right side of the heart is failing, and in which there is renal congestion with 
albuminuria, microscopic hsematuria and cylindruria — a difficulty which may 
be increased by the fact that the blood urea may rise to 80 or 100 mgm. per 
cent, in congestive heart failure. Further, in true or renal ursemia cardfiac 
failure may be an important complicating factor. In simple congestive heart 
failure the urine is loaded with urates, its specific gravity is raised, twitchings 
do not occur, and the blood urea is normal or inconsiderably raised. Disorder 
of the cerebral circulation, whether due to cerebral thrombosis, capillary 
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haemorrhages, angio-spasm, or cerebral asdema, may be responsible for tran- 
sient monoplegia or hemiplegia, convulsions and coma. In some cases these 
and other symptoms of central nervous origin are associated with a sudden 
rise in blood pressure and constitute hypertensive cerebral attacks. In other 
cases the intracranial disturbance is due to oedema of the brain, as was first 
suggested by Traube in 1860. In this type of attack the patient is usually 
under the age of 40. There is complaint of sudden severe headache. Drowsi- 
ness is common, and motor weakness with focal signs or loss of vision may 
be transient phenomena. Retinal haemorrhages, exudates and papilloedema 
appear within a few hours. The blood pressure rises and the cerebro-spinal 
fluid pressure is also raised (McAlpine). The blood urea is normal unless the 
attack occurs as a complication of uraemia. CEdema of the brain is found 
post mortem. 

Other diseases which may simulate uraemia are cerebral tumour and 
meningitis. Some cases of cerebral tumour without localising signs, but with 
the classical symptoms of headache, vomiting and optic neuritis, may be 
very difficult to distinguish from uraemia, if there is chronic nephritis as well 
— a not very uncommon complication in syphilitic tumours of the brain. 
But such cases are more chronic in their course than uraemia. If the cerebral 
type of uraemia be accompanied by pyrexia, as it sometimes is, the question 
of meningitis must be considered. Lumbar puncture may then throw light 
on the case by the cytology, bacteriology and urea content of the fluid. 
Lastly, when the uraemic state has reached the stage of coma the differential 
diagnosis from alcoholic poisoning, status epilepticus, trauma, opium, diabetic 
coma, the apoplectiform onset of general paralysis and cerebral haemorrhage 
must be made. In all such cases a careful examination of the urine is essential, 
because comparatively slight renal inadequacy may lead to toxic symptoms 
by the retention of some poison which would otherwise have been promptly 
eliminated. Thus salicylates, iodides, opium and mercury are badly excreted 
by the nephritic. 

Treatment. — As in the case of extra-renal uraemia the maintenance of the ) , 
normal acid-base balance of the blood is of first importance. In most cases 
of renal uraemia there is acidaemia, and this is treated by the cautious admini- 
stration of alkab by mouth, or by the intravenous injection of a 2 per cent, 
solution of sodium bicarbonate 200 to 400 c.c. Anaemia renders the acid- 
base balance unstable. It is treated by the administration of iron, and 60 to 
90 grains of iron and ammonium citrate are given in divided doses daily, 
provided the salt does not upset the digestion. Vomiting and diarrhoea 
should be checked, because they weaken the patient, prevent assimilation of 
food and cause dehydration. Vomiting causes alkalosis, and diarrhoea may 
cause acidsemia. A bismuth mixture or 3 minims of dilute hydrocyanic acid 
and 10 mini ma of solution of adrenaline hydrochloride 1 in 1000 in half an 
ounce of water given every 3 or 4 hours may afford relief. 

The retention of urea is treated by a low nitrogen diet. The diet advised " 
for acute nephritis may be given with advantage for a week or 10 days, and 
after this for 1 or 2 days in each week. If a low nitrogen diet is continued it 
must at least be adequate in its protein content to retain nitrogenous equi- 
librium, for which purpose 1 G. per kilo body-weight is required. Elimination , 
is promoted by maintaining bowel function, avoiding constipation on the 
one hand, and diarrhoea on the other. According to von Noorden, 8 G. of 
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nitrogen can be excreted by the bowel in the day and 3 G. by the skin. ►Strong 
aperients and mercurial preparations should not be employed. A good 
evacuation may be secured by magnesium sulphate 30 to 60 grains repeated 
as necessary, 60 to 90 grains of piilv. jalapae co., 1 oz. of mist, sennie co., or 
60 to 90 grains of compound liquorice powder. The function of the skin is 
promoted by suitable clothing, wearing wool or flannel next to the skin, and 
sleeping between blankets. Much sweating may have disadvantages that it 
causes dehydration, and gives the kidneys a more concentrated and therefore a 
more irritating urine to secrete. The vapour bath or hot pack is more trying to 
the heart than the hot-air bath. None of these measures should be continued 
more than a quarter of an hour after sweating has begun, and a careful watch 
must bb kept on the pulse ; the procedure should be stopped at once if there 
are any signs of collapse, and stimulants should be at liand. If the treatment 
is having a good effect, sweating will begin at a lower temperature with 
FLUCcessive baths. A nightly hot bath, containing 4 tablespoonfuls of mustard, 
followed by wrapping in hot blankets until sweating has ceased, is useful in 
some chronic cases, even where there is no oedema. Pilocarpine is no longer 
advised to provoke sweating. 

Headache and other symptoms of cerebral irritation may be relieved by 
lumbar puncture when accompanied by an increase in cerebro-spinal fluid 
pressure. It is safe to draw off 10 or 20 c.c. if the pressure is raised, but if with 
the drawing off of the fluid there is increase of headache the needle should 
be withdrawn immediately. If the headache is due to a hypertensive attack, 
particularly if there is evidence of congestive heart failure, venesection may 
give relief. The withdrawal by venesection of 10 to 20 oz. of blood may cure 
the headache, and it may stop convulsions in acute nephritis with an over- 
burdened heart. Venesection is contra-indicated in chronic ursemia with 
ana3mia. Bromide and chloral hydrate will often relieve headache. Twenty 
to 30 grains of sodium bromide with 15 to 20 grains of chloral hydrate are 
given by mouth. Aspirin, jflienacetin and codeine are other useful drugs 
best prescribed in combination in severe cases. Morphine, papaveretuni 
(omnopon) and dilaiidid are reserved for intractable cases, and are to be used 
with caution. 


LAUDACEOUS DISEASE 

Synonyms. — Amyloid or Waxy Kidney. 

Definition. — A pathological condition in which the blood vessels of the 
kidney, in more advanced cases the tunica of the tubules and the interstitial 
tissue also, are the seat of waxy degeneration. 

.Etiology. This affection is now rarely met with. It attacks men more 
than women, and although Sccasionally seen in children it is more likely to 
occur in adolescence and earlier adult life, being uncommon after fifty years 
of ago. It is usually due to chronic suppuration, especially in bone, chronic 
tuberculosis and syphilis. It rarely occurs in other chronic infections, but it 
has been described in severe rheumatic heart disease, and a certain amount of 
amyloid change has sometimes been found post mortem in patients suffering 
from chronic cardiovascular disease and chronic nephritis in the absence of 
chronic suppuration. As it is a degenerative change it has however more 
affimty with nephrosis than with nephritis. 
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Pathology. — Amyloid material or lardaccin is a product of protein 
degeneration, and consists of protein linked with chondroitin-sulphuric 
acid. The latter substance is a normal constituent of elastic tissue and 
cartilage. In uncomplicated cases^ the afEected kidney has the appearance 
of a large white kidney with a smooth surface and a capsule that strips easily. 
The organ is firmer than it otherwise would be. On section, the cortex is 
thicker than normal and has a yellowish white appearance ; the glomeruli 
may be visible as minute translucent spots. The pyramids are dark red, in 
contrast to the pale cortex. If a solution of iodine in potassium iodide is 
poured over the surface, some of the glomeruli stand out as mahogany-brown 
spots and the vasa recta as brown streaks. In histological preparations 
stained with methyl- violet, amyloid material takes a pink colour. The disease 
tends to appear first in the capillaries of some glomeruli, while others are 
normal, and its incidence is often partial within a single glomerulus. The 
afferent arterioles, vasa recta and capillary plexus are next affected ; in more 
advanced cases there is amyloid degeneration of the tunica propria of the 
tubules with amyloid deposits in the interstitial tissue. In most cases there 
is an associated nephritis, interstitial rather than parenchymatous. The 
kidney lesion is generally the most striking part of a widespread lardaceous 
degeneration which also involves the liver, spleen and intestine ; less 
commonly the blood vessels of the thyroid, suprarenals, pancreas, heart and 
brain may be affected as well. Occasionally only the kidney is implicated. 

Symptoms. — ^The onset is insidious and the symptoms are not likely to 
occur unless chronic suppuration has existed for at least 3 months. 

The urine is copious, of low specific gravity (1003 to 1010). The amount 
of albumin is variable ; when abundant there is probably coincident nephritis. 
The amount of urine and its specific gravity may also be affected by the 
presence and degree of coincident nephritis, and the state of the heart. 
Hyaline and granular casts are present in the urine ; casts staining brown 
with iodine are not evidence of amyloid disease, and may occur in other 
diseases of the kidneys. True waxy casts are not found. In later stages 
there is oedema, with diminished excretion of urine. The blood pressure 
is not raised, nor is the left ventricle hypertrophied, unless there is coexistent 
chronic nephritis. 

Diagnosis. — The diagnosis is indicated by the nature of the urine. It 
is made (1) when there is a sufficient cause in the past history or present 
condition, namely, chronic suppuration or syphilis ; (2) on the general 
condition of the patient, namely, a secondary anremia, which may reach an 
extreme grade, with a pale or “ alabaster ” facies and cachexia ; (3) on 
signs of lardaceous disease in other organs, such as enlargement of the liver 
or spleen and diarrhoea. 

Course and Prognosis. — This depends on that of the primary cause. 
If the latter is unchecked, the disease is slowly progressive and death occurs 
from exhaustion due to the original disease, less often from ur£emia. Where 
the original disease can be cured, recovery may occur. Complete recovery 
of the kidneys is less Likely than is recovery of the liver, spleen and intestines. 

Treatment. — The treatment is that of the original disease. In suppura- 
tion of the bones or joints, empyema, etc., it is surgical ; but it must be 
recognised that in advanced oases surgical treatment may bo too late, even 
though it is successful in eradicating the septic focus. In all cases fresh air 
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and sunlight and a nourishing diet are essential. Iron, arsenic and cod-liver 
oil should be given. Oases of syphilitic origin should be treated with bismuth 
and arsenic, while mercury and iodides should rarely be given, and then only 
with caution since even therapeutic doses have produced serious reactions. 


PYELITIS 

Definition. — Pyelitis is inflammation of the renal pelvis. The changes 
in the renal parenchyma are those described under Toxaomic Kidney. Pyelitis 
may be complicated by nephritis, and the condition is then termed pyelo- 
nephritis. 

./Etiology. — Moat cases are due to a blood-borne infection of the renal 
pelvis, and it may be noted in this connection that it is a normal function 
of the kidney to excrete micro-organisms present in the blood stream ; 
whether the renal parenchyma is, or is not, of necessity damaged in the 
process is a point on which there is not as yet exact information. The pelvis 
may also be involved by ascending infections — (a) via the lumen of the ureter 
wheu tliere is ureteral obstruction ; it is probable that infection does not 
spread by this channel when the lumen is normally patent, (b) By way of 
the peri-ureteral lymphatics from local foci in lower parts of the urinary 
tract, such as the bladder, urethra, prostate, seminal vesicles and epididymis. 
Lastly, there is the possibility of direct spread of infection from the bowel, 
and by cross lymphatic channels from one kidney to the other. In those 
cases in which a pyelitis occurs secondary to appendicitis, cholecystitis, 
ulcerative colitis, etc., the spread of infection may be by the lymphatics 
or the blood stream. 

Pyelitis is more common in females than in males. Its age incidence 
depends on the determining cause. Thus, it is common in female infants, 
as a result perhaps of urethral infection, to which they are more liable than 
male infants. It is not an uncommon complication of pregnancy, occurring 
especially in the fifth month of gestation. It is common in males at a later 
age, associated with enlarged prostate and cystitis. 

In general terms any injury or disease of the renal pelvis, or any condition 
which interferes with the normal flow of urine, may be the determining cause 
of pyelitis. Thus it is a common complication of hydronephrosis from 
whatever cause. It often complicates stone in a kidney, tuberculosis of the 
kidney and new-growths of the renal pelvis. The frequency of pyelitis as 
a complication of intestinal catarrh (whether due to infection or the habitual 
use of laxatives) and ulceration is probably due to the increased virulence 
and excessive numbers of bacteria that reach the kidney in such conditions. 

Pathology. — The mucous membrane of the pelvis is swollen, oedematous 
and hyperasmic, and the subdiucous venules are engorged. Where there is 
obstruction, the pelvis is dilated and contains a slightly turbid or opalescent 
fluid. In these circumstances the ureter above the obstruction is dilated 
and tortuous and its walls are thickened. The kidney is swollen and pale, 
from cloudy swelling, and in severe cases there may be multiple small abscesses 
in the renal parenchyma. 

Bacillus coli is by far the most common infecting micro-organism. 
Streptococci, staphylococci, gonococci and bacilli of the proteus and typhoid 
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groups may be found. The infecting micro-organism is readily recovered 
from the urine. 

Symptoms. — ^The clinical types of pyelitis differ greatly from one another, 
and the condition may be responsible for an acute fulminating illness or for 
chronic malaise of indeffnite nature. 

Local Symptoms. — Pain is the most important, especially as a diagnostic 
indication in acute cases. It is a dull ache in the loin or flank, at ffrst slight 
and intermittent, later, or in other cases at once, constant and sometimes 
intense. Occasionally it takes the form of renal colic. At its onset the pain 
may be diffuse and abdominal. Increased frequency of micturition is a 
common symptom. There may be strangury. 

General Symptoms. — In acute cases there may be sudden onset with 
rigors, vomiting, headache and the general constitutional disturbance of 
profound tozsemia. These cases may simulate septicaemia (in fact there may 
be septicaemia), appendicitis, or, when associated with abdominal distension, 
constipation and vomiting may even simulate intestinal obstruction. In 
other cases, with cerebral symptoms, meningitis may at first be difficult to 
exclude. 

In subacute cases, without marked pain or rigors, there is general malaise, 
fever, anorexia, wasting and a secondary ansemia associated with some degree 
of polymorphonuclear leucocytosis (W.B.C. = 10 to 15,000). 

In relapsing cases there are periods of exacerbation with acute symptoms, 
and intervening periods of fair health or general malaise. Fever is commonly 
present ; in acute cases with rigors it may rise to 105° or 106° F. In general 
the temperature is irregular, remittent or intermittent, varying between 
102° and 104° F. in acute cases, and 100° and 102° F. in subacute cases. 
The pulse is raised in proportion to the temperature, and there is a corre- 
sponding slight increase in the respiration rate. Of other general symptoms 
constipation or diarrhoea frequently precedes the disease, and constipation 
generally accompanies it. Toxaemia is often marked. 

Deep tenderness on palpation of the renal region is the most important 
sign to determine. There is some degree of abdominal rigidity, and it may 
be possible to determine enlargement and tenderness of the kidney. The 
urine is passed in small quantities at frequent intervals. It has the usual 
characters of febrile urine and is turbid. The turbidity or an opalescence 
is still present after filtration. When an appreciable quantity of pus is 
present it settles at the bottom of a specimen glass in a thick whitish deposit, 
b^xamination of the deposit (catheter specimen in women) shows pus cells 
and epithelial cells from the urinary tract. There may be haematuria. 

Bacteriuria. — In this condition bacteria are present in the urine in such 
quantity as to make it hazy to the naked eye, but there is little or no infiam- 
matory reaction in any part of the urinary tract, Hence there are no localis- 
ing symptoms and few pus colls. The urine when freshly passed has a hazy 
appearance. In a test-tube, when the tube is rotated, the urine has a 
satiny appearance or shimmer. It is not cleared by filtration. It 
often has a fishy smeU in B, coli infection, and is ammoniacal in smell in 
B. proteus infection. Its reaction is acid, unless due to staphylococcal 
or B. proteus infection. It generally contains a trace of albumin, and often 
may contain a few white blood corpuscles and epithelial cells. A catheter 
snecimen grown in broth, in dilutions of 1 c.c., c.o. andjy^ c.c. uhne in 
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*•10 0 . 0 . broth, gives a growth in all dilutions, and in B. coli infections there is 
generally a growth in greater dilutions. Streptococcal and staphylococcal 
infections are less common. 

There may be no other symptoms. On the other hand, there may be 
indefinite malaise, fever, gastro-intestinal disturbance, especially indigestion, 
constipation and abdominal pain ; in other cases headaches, rigors and even 
meningism may occur. There may be local symptoms, such as enuresis 
in children and frequency of micturition in adults. When the symptoms 
point to inflammatory reaction in one part of the genito-urinary tract, such 
as pyelitis, cystitis, prostatitis, urethritis, or epididymitis, the condition is 
better diagnosed accordingly. 

The recognition of bacilluria may be of great importance, not only because 
of the ill-health, acute disease or complications for which it may be responsible, 
but also because it may be a valuable pointer to other disease. For instance, 
a patient may complain of loss of energy and indefinite malaise. On clinical 
examination the only clinical finding may be some degree of secondary anaemia 
or bacilluria. A further examination of the urine bacteriologically, or X-ray 
examination of the urinary tract, may reveal previously unsuspected 
tuberculous disease, stone or neoplasm, even in the absence of urinary 
synmtoms. 

Diagnosis. — When there is fever and constitutional disturbance with- 
out localising signs or symptoms, the differential diagnosis is from those 
diseases which come in their early phases under the category of indeter- 
minate fever. The diagnosis is established by examination of the urine. 
Pyonephrosis is diagnosed by the presence of a tumour. Calculus is recog- 
nised by its clinical features and by X-ray photograph. Perinephric abscess 
in its early stages is not accompanied by pyuria or frequency of micturition. 
Cystitis is generally afebrile ; and it is accompanied by suprapubic dis- 
comfort and pain, particularly at the end of micturition ; the diagnosis can 
be established by cystoscopy. Urethritis is recognised by local tenderness, 
urethral discharge and urethroscopy, and prostatitis by swelling and tender- 
ness on rectal examination. 

Prognosis. — The natural course in the majority of cases is to recovery 
in a few weeks. With modern remedies the urine can generally be sterilised 
in 7 to 14 days unless the urinary infection is a complication of some other 
condition or disease. The prognosis depends very largely on this sterilisation 
of the urine, because the persistence of even a minimal infection is likely to 
lead to relapse, or apparent recovery may be followed by a rticurrence after a 
variable length of time. The disease may progress to pyelo -nephritis, ascend- 
ing suppurative nephritis, pyonephrosis or perinephric abscess. A fatal 
termination is rare, except when the condition comj)licates other disease, 
such as paraplegia, or in elderly persons with obstruction to the outflow of 
urine. ^ 

Treatment. — Prophylaxis is important in nurseries and children’s 
hospitals, since there is evidence of spread of infection via the urethra, 
at any rate in females. Here it is a question of cleanliness. In general 
terms exposure to cold, over- fatigue, and loose stools are to be avoided when 
there is susceptibility to coli infection of the urinary tract. 

The treatment of an acute attack consists of absolute rest in bed, flush- 
ing out the kidneys with large quantities of fluid, and regulation of bowel 
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function. It is important, especially when there is fever, to avoid exposure 
to cold and any possibility of chill. Particularly when there is fever the 
patient should wear wool next to the skin, lie between blankets and be 
nursed in bed. Five to 8 pints of fluid are given in every 24: hours in 
the form of Water, barley water, imperial drink, lemon drink, weak tea and 
thin soups. Milk as such is unsuitable, but junket, buttermilk, whey and 
cream arc good. As the temperature subsides the diet is increased by the 
addition of carbohydrates, fruit, vegetables and fat. Cooked milk in the 
form of milk puddings is allowed. Alcohol is withheld. The bowels are 
emptied with an initial laxative, followed by an enema if necessary. After 
this the action of the bowels is regulated with paraffin, salts or mild laxatives, 
such as liquorice powder, senna pods or rhubarb, so that constipation is 
avoided on the one hand and loose stools on the other. 

In the' initial febrile stage when there is bacterial toxeemia, sufficient 
alkali is given by mouth to make the urine alkaline. A mixture containing 
30 grains each of potassium citrate and sodium bicarbonate is given 3-hourly 
until the urine is alkaline. Every specimen of urine passed is tested with 
litmus paper. When the urine is alkaline the quantity of alkali by mouth 
is reduced by giving it 4- or 6-hourly, but always in sufficient quantity to 
keep every specimen of urine alkaline, until the temperature is normal. 
One of the sulphanilamide group of drugs is then given 4-hourly. A full dose 
is sulphanilamide 1 gramme 4-hourly (6 grammes in 24 hours). This may be 
reduced to 4 grammes in 24 hours after 3 or 4 days, and later to 3 grammes 
(i,e. 0-5 gramme 4-hourly). Alternatively sulphapyridine (M. & B. ,693) may 
be prescribed, or rubiazol (Eoussel) 12 to 8 tablets in 24 hours (one tablet 
contains 0*2 gramme of the azo-compound). In some cases, especially if these 
drugs are not well tolerated, a mandelic acid salt may be given. The usual 
dose is 45 grains of ammonium or calcium mandelate thrice daily. 

Flushing out the kidneys with large draughts of water must always dilute 
the antiseptic drug. Flushing and antisepsis should therefore be attempted 
consecutively and not simultaneously. 

In uncomplicated cases a sterile urine may be expected in 7 to 10 days. In 
some cases the drug may have to be administered for a longer period, or the 
course of treatment may have to be repeated after an interval of a fortnight 
or 3 weeks. Occasionally in resistant cases, or in those which continually 
relapse as soon as the drug is withheld, good results have been obtained by 
giving ammonium mandelate for several weeks, provided that the patient 
is under good observation, so that the occurrence of kidney damage and 
acidasmia can be prevented. In acute cases with fever it may be better to 
initiate treatment with a sulphanilamide drug without the initial course of 
alkali therapy, provided that a close observation of the case can be main- 
tained, including estimation of the blood urea as required. During the acute 
phase of the disease the kidneys are more susceptible to the toxic effects of 
these drugs. 

It is important to remember that, like simple bacilluria, infections of the 
urinary tract are often a complication of organic disease of either the urinary 
tract or bowel. A urinary infection, which at first sight appears to be a simple 
coli infection of the urinary tract, may be only a complication of tuberculosis of 
the kidney calculus, hydronephrosis or neoplasm. Equally it may be a compli- 
cation of organic disease of the digestive tract, such as chronic appendicitis, 
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especially if the right ureter is involved, diverticulosis, or even cholecystitis. 
In any case of urinary infection that is resistant to treatment or presents any 
unusual symptom, a detailed investigation of both urinary and digestive 
tracts is required in order to determine or exclude a change in struc- 
ture which may be the underlying and determining cause of the urinary 
infection. 

In the uncommon fulminating cases with unilateral suppurative nephritis, 
nephrectomy may save the patient’s life. 

Chronic cases. — An initial course of treatment such as that outlined for 
acute infection with rest in bed is advisable. In some cases, perhaps on 
account of long-standing infection, or some other disease of the urinary tract, 
such as calculus diverticulum of the bladder, enlargement of the prostate, etc., 
it may be impossible to sterilise the urinary tract. Every effort should then 
be made to build up the patient’s resistance by living in fresh air, avoiding 
chill and over-fatigue, a generous and nourishing diet, and by so arranging 
the diet that the bowels are open regularly without taking purgatives other 
than a simple saline in the morning, paraffin and agar, or other laxative which 
determines the evacuation of a formed stool. It is important so far as is 
possible to restore integrity of structure to the body as a whole by the cure 
of anaemia, for instance, and by the eradication of obvious sepsis elsewhere in 
the body. In incurable cases the infection may be controlled to a greater £)r 
less extent by long-continued use of hexamine, which may often be given 
with advantage with methylene blue. 


PEEINEPHBITIS AND PERINEPHRIC ABSCESS 

1. Perinephritis without suppuration is really a part of some cases of 
chronic nephritis. Its clinical importance is nut generally recognised, but 
it may be a cause of lumbar pain in that disease. The capsule of the kidney 
is thickened and adhereut to the perirenal tissues, many of the adhesions 
being vascular. 

2. Perinephritis proceeding to suppuration may be primary or secondary. 

AEtiology and Pathology. — The primary form may follow injury, but 

more frequently it results from boils, carbuncles and tonsillitis, or complicates 
an acute specific fever. Soon after the War of 1914-1918, cases were so 
common as to be described under the name of ejddemicperine'pJiric^u'ppuration. 
The infecting organism is Staphylococcus pyogenes. J. Koch has shown 
experimentally that intravenous injection of staphylococci is followed by 
their excretion in the urine after an interval of 4 to 6 hours. In the process 
of excretion, according to Koch, they may give rise to multiple cortical 
abscesses, cylindrical meduUary abscesses, or, passing along the cortical 
lymphatics, may gain access to the perinephric tissues and there cause abscess 
formation. In these circumstances perinephric abscess is an example of the 
mildest form of staphylococcal pyaemia with single metastatic abscess forma- 
tion. The secondary form may complicate supijuration in the neighbouring 
organs, such as the kidney, liver, gall-bladder or appendix. It may be 
secondary to caries of the spine. In other cases the infection may be carried 
by lymphatics from a focus in or around the bladder, rectum or female 
pelvic organs. 



PERINEPJ IRITIS AND PERINEPHRIC ABSCESS 1335 

Such is the ordinary terminology, but it will be observed that the 
“ primary ” form is really due to infection from a distant focus through 
the blood stream, while the “ secondary ” is due to direct extension or 
infection through the lymphatics from some focus in the neighbourhood 
of the kidney. 

Symptoms. — The onset is generally gradual. It is characterised by 
fever and malaise as in typhoid fever. There may be no local symptoms 
for the first 7 to 14 days, and during this period there is increasing toxsemia, 
general abdominal discomfort or pain, slight fullness and resistance, with 
deep tenderness, in the affected loin. As the abscess forms, pain and 
tenderness increase, there is induration and, later, redness of the skin and 
oedema in the lumbar region. The tumour first tends to spread backwards, 
obliterating the normal hollow in the loin, and then as pus collects it may 
spread forwards, forming a tender tumour palpable from the front. In its 
relations to the colon it resembles a renal tumour, but does not move with 
respiration. There is resistance or rigidity of the abdominal wall on the 
affected side. There is an increasing polymorphonuclear leucocytosis 
up to 20,000 or even 40,000. The urine is febrile in character, containing 
a trace of albumin and perhaps a few white blood corpuscles ; it does not 
contain pus, unless the kidney itself is involved, but hsematuria may occur. 
In some cases the disease runs an acute course, and there may be rigors at 
an early stage. 

Course. — ^When the condition is simply associated with chronic nephritis 
it has no separate significance. When it proceeds to suppuration the 
abscess may rupture into the peritoneum, colon or pleura, or on to the 
surface, unless the abscess is opened and drained. 

Diagnosis. — Before localising signs appear the condition may be mis- 
taken for typhoid fever, malaria or septic endocarditis. The blood 
examination is important for the purpose of excluding malarial parasites ; 
leucocytosis is against typhoid fever, and when above 15,000 is in general 
against infective endocarditis. Absence of agglutination of micro-organisms 
of the typhoid group is further evidence. 

When the tumour exists it has to be distinguished from a renal tumour 
or pyonephrosis. Renal and adrenal growths may be accompanied by 
fever, but do not usually give the general symptoms of suppuration ; they 
tend to extend forwards rather than backwards, and induration of the 
tissues is absent. Pyonephrosis causes symptoms of suppuration and a 
tender swelling, but the tumour is circumscribed, moves with respiration, 
and does not cause any bulging in the lumbar region. Pyuria is usually 
present. 

The diagnosis of caries of the spine, hip disease, and even of myositis as 
distinct from perinephritis may be difficult. Since perinephritis in itself 
induces lumbar rigidity and some degree of scoliosis, X-ray examination may 
be required to exclude caries of the spine. Hip-joint disease is excluded 
by absence of local tenderness and by the freedom of fiexion and rotation 
of the thigh. 

Treatment. — In the early stages, before there is evidence of suppura- 
tion, and when the chief symptom is lumbar pain, the treatment is that of 
a patient acutely ill with a general toxeemia. The bowels should be kept well 
open, and fomentations or poultices applied to the lumbar(region. Aspirin 
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may be given to relieve pain. An operation fchould be performed and the 
abficesB evacuated an soon ns the diagnosis is definitely established. 


TUBERCULOSIS OF THE KIDNEY 

Small grey tubercles are frequently found scattered through the kidneys 
in persons who die of acute miliary tuberculosis ; the kidney disease, however, 
scarcely affects the chnical aspect of the case, and this form of renal tuber- 
culosis will not be considered here. Further, in patients who die of pul- 
monary tuberculosis it is not uncommon to find tuberculous foci in the 
kidneys post mortem, although there was no indication of their presence 
during life. 

Clinical renal tuberculosis is either the fibro-caseating form of the disease, 
or it is tuberculous hydronephrosis. In either case, the tuberculous infec- 
tion is generally primary in the kidney in so far as its clinical expression 
is concerned. 

Etiology. — It is more common in women than men. The maximum 
age incidence is in the third and fourth decades ; the disease is uncommon in 
the young and rare in the old. At an early stage the disease is unilateral. In 
the majority of cases the tubercle bacilli are carried to the kidney by the 
blood stream from a tuberculous focus, such as a caseating lymph gland. 
Recent experimental work has shown that bacteria do not ascend in the 
lumen of the ureter unless it is diseased, when the infection may spread by 
direct extension in its walls. Infection may also reach the kidney via the 
lymphatics in a proportion of cases. The path of infection is by way of 
the ureteric lymphatics, and it is probable that in pelvic tuberculosis, for 
example, tuberculous prostatitis, may spread to the kidney by this route. 
There is also reason to think that tubercle bacilli from a diseased kidney may 
infect the opposite healthy kidney by the same lymphatic path, the bacilli 
first travelling in the urine and walls of the ureter from the diseased kidney 
and causing disease of the bladder, and then travelUng from the bladder by 
way of the ureteric lymphatics to the sound kidney. On the other hand, 
there is a shorter path for infection from one kidney to another by the para- 
aortic lymphatic system. Since the disease in the other kidney takes the 
same anatomical form as it originally had in the kidney first affected, it is 
probable that, if the first is due to a blood-borne infection, so is the second. 
Vesical tuberculosis is, as a rule, secondary to infection elsewhere in the urino- 
genital system commonly in the kidneys. 

Pathology. — The initial lesion is in the cortex, or one of the pyramids, 
and it consists of one or more tubercles, l^he morbid process spreads by 
destruction of kidney tissue ; there is caseation in the centre of the lesion, 
inflammatory reaction, with intense small-cell infiltration, giant-cell forma- 
tion and more or less fibrosis at the periphery. The lesion also spreads by 
the deposition of tubercles at a distance ; these are scattered through the 
cortex, singly or in groups. JCxtension through the capsule is uncommon, 
but extension to the renal pelvis is frequent. (Complete destruction of one 
or more pyramids may occur, or the disease may spread and involve one or 
more calices or the entire pelvis. The resulting infiltration and cicatricial 
oontipaction may lead to hydro- or pyo-nephrosis. The disease tends to extend 
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down the ureter, and the bladder is commonly infected at an early stage.. 
Secondary infectious may lead to metastatic abscesses in the kidneys and 
ultimately to destruction of the whole organ. 

Symptoms. — Frequency of micturition is often the earliesb symptom; 
it is first noticed by day and later at night. Urgency and painful micturition 
develop next. The urine may show no other abnormality than a trace of 
albumin at an early stage ; characteristically it is pale and a little turbid 
from the presence of pus ; it is acid in reaction, it may contain a few renal 
cells, and it is sterile on culture. By appropriate staining tubercle bacilli 
may be demonstrated in the centrifuged deposit. Hssmaturia may be the 
first symptom, or the disease may develop insidiously with lumbar pain. 
On examination, the kidney is sometimes enlarged, and it may be hard and 
irregular ; it is often tender. Tenderness along the course of the ureter 
or thickening of the ureter, as determined by abdominal or rectal examina- 
tion, is of great importance. The rest of the urino-genital system requires 
close examination ; this should include cystoscopy and in some cases ureteral 
catheterisation. X-ray examination of the abdomen may reveal calcified 
tuberculosis of the kidneys or lymph glands, and it may be required in the 
differential diagnosis from renal calculus. Finally, a careful review of the 
patient’s history and present condition for evidence of a chronic bacterial 
toxsemia or of tuberculous infection elsewhere must be made. 

Diagnosis. — -The presence of tubercle bacilli in the urine, whether deter- 
mined by microscopic examination of the stained deposit or by guinea-pig 
inoculation, is not absolute proof of renal tuberculosis, because the bacilU 
may be excreted by a healthy kidney or they may come from some other 
part of the urinary tract. Nevertheless, the demonstration of tubercle 
bacilli in the urine is of the first importance in a doubtful case, and the 
diagnosis may be established by cystoscopy. The cases which require most 
careful examination are those with an atypical onset, such as massive 
hajmaturia, and those in which there is a gross secondary infection when first 
seen. The possibility of renal tuberculosis must always be borne in mind 
in hydro- and pyo-nephrosis. The differential diagnosis from simple album* 
inuria and the several forms of Bright’s disease is made on the presence 
of pyuria and the absence of signs and symptoms of chronic nephritis. 
Patients with pulmonary tuberculosis are perhaps more prone than others 
to chronic nephritis on account of the secondary infections which complicate 
their disease. 

Course and Prognosis. — The onset is insidious and the course pro* 
gressive. Natural recovery is hardly known, though occasionally an un* 
suspected caseous kidney may be found at autopsy in patients dying of other 
diseases. The disease runs an uncertain course, having a duration of a 
few years up to ten or even twelve years from the date of diagnosis. Death 
results from tuberculous toxaemia, secondary infection, or failure of renal 
function. 

Treatment. — When the disease is unilateral the Iddney should be 
removed but nephrectomy is rarely justified if the other kidney is involved. 
In any case the patient’s health and resistance should be raised to the utmost 
by rest, fresh air and good food, on the general lines of treatment of tuber- 
culosis of the lungs. Cautious tuberculin treatment may be indicated when 
the disease cannot be treated silrgioally. 
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RENAL CALCULI (NEPHROLITHIASIS) 

Renal calouli may be composed of calcium oxalate or carbonate, uric acid, 
urates, phosphates, cystin, or of a mixture of these. 

iEtiology.—All these materials are sparingly soluble in water and their 
solubility in urine is dependent on (j) its ^H. If this stands at 5 uric acid 
is precipitated, while phosphates and carbonates are deposited at pH about 
8 ; the others at some intermediate point, (ii) On the presence of urea, 
which renders both uric acid and oxalates more soluble, (iii) The protective 
action of certain non-albuminous colloids. If these become coagulated their 
protective influence is lost. Thus two factors are required to form a renal 
calculufS : crystals derived from the urine and some colloidal material to 
bind them together. Hence, as Benjamin Moore pointed out, the commonest 
nucleus of a stone is calcium oxalate, since oxaluria excites albuminuria 
and even hsematuria, thus providing the necessary colloid. Prolonged 
recumbency, as after fracture of the femur, provides opportunity for calculus 
formation apparently from stagnation in the dorsal portion of the calices. 
Infection of the urinary tract such as pyelitis is not considered so important 
as formerly, and indeed may be merely secondary to the calculus ; but it is 
a factor in cystinuria, which will not lead to a calculus unless the urine 
becomes infected. Pure uric-acid stones may occur in quite young children, 
but the definite deposit of uric-acid crystals in the pyramids and pelvis 
of the kidney which is almost a normal event does not seem to lead to calculus 
formation and milk is usually sufficiently diuretic to remove them. The 
most important single factor in the prophylaxis of stone is adequate diet. 
Lack of vitamin A is especially prone to excite stone. In a recent investiga- 
tion 96 per cent, of cases of renal calculi showed evidence of its deficiency. 
It is necessary for the maintenance of the proper nutrition of epithelial 
linings ever 3 ^whcre. The former comparative frequency of uric-acid stones 
in the children of the poor in London was probably related to the scarcity 
of fresh vegetables in the diet. Such stones were also common in Norfolk 
and the neighbouring fens. Chalk in the soil or in the drinking water does 
not predispose to stone. The factors leading to the deposits of various 
crystals in the urine have already been discussed (see Abnormalities of the 
Urinary Secretion). 

Calculi may occur at any age, but are very rare in the old. They are 
commoner in males than in females. Those of sedentary habit arc more 
liable to them. Alcohol and lead are said to predispose to renal calculi. 
A high blood calcium, whether due to excess of parathormone (as in para- 
thyroid tumours) or of vitamin D, can be an important factor in producing 
calculi of calcium phosphate^ 

Pathology. — The pure oxalate stone is very hard, mulberry-shaped, stained 
by altered blood, and varies in size from that of a mere granule to that of a 
walnut. If it is encrusted with uric acid it becomes brown, and in form a 
coral-shaped mass, representing a cast of the renal pelvis and calices. Phos- 
phatic stones are generally smooth and white. A cystin stone is hard, oval, 
light amber or greenish in colour, with a glistening surface. Other forms 
are rare. If the stone remains in the renal pelvis it may (1) by gradually 
increasing in size lead to the atrophy of the renal tissue ; (2) by eroding the 



RENAL CALCULI 


1339 


capsule of the kidney produce a fistula into the perinephric tissues, resulting 
in a perinephric abscess ; (3) by obstructing the outflow of urine cause hydro- 
nephrosis or, more frequently, pyonephrosis. If it passes into the ureter it 
may become impacted, in this way again exciting hydronephrosis or pyo- 
nephrosis, or if it obstructs the ureter completely, may produce atrophy of the 
kidney. If it causes ulceration of the ureter, this may be followed by 
stenosis. If it passes into the bladder it is very likely to excite ammoniacal 
decomposition, and thus become encrusted with phosphates. 

Symptoms. — A stone may remain latent in the kidney without causing 
any symptoms. More usually it causes pain, particularly on any jolting move- 
ment. This is occasionally referred to the opposite side, a point to be borne 
in mind when considering operation. A bout of pain may be accompanied 
by hsematuria, and there may be albuminuria for some days afterwards. A 
small oxalate stone may produce more pain than a large uratic stone, because 
of its hardness and roughness. A large, branched uratic stone occasionally 
causes profuse hsematuria without any pain. The results of renal calculi 
may bo classified as (a) mechanical, (h) septic. Under the first heading 
come colic, hsematuria, anuria, hydronephrosis ; under the second, pyelitis, 
perinephric abscess, pyonephrosis. 

Renal colic is the most severe and distressing manifestation of calculus. 
It is particularly likely to be started by riding on a horse or in a train or 
omnibus, which causes the calculus to engage in the entrance to the ureter. 
Violent paroxysms of pain then occur, radiating along the course of the 
genito-crural nerve down into the groin and testis, which becomes retracted 
in the scrotum. The pain is also felt in the loin, and the muscles overlying 
the kidney become rigid. Vomiting and sweating are common. The patient 
is unable to keep still, and rolls about or gets on to his hands and knees, 
calling out with each paroxysm. He becomes pale and his pulse increases 
in frequency, and the temperature is apt to rise. During or after the attack 
there is usually some hsematuria, and crystals may be found in the urine. 
The attack may last several hours and then end as abruptly as it began. 
Anuria is a serious symptom and implies that the ureter is completely blocked, 
and the other kidney is either diseased or its secretion reflexly inhibited. 
Occasionally both ureters may be blocked by calculi. Symptoms referred to 
the bladder, prostate or seminal vesicles do not occur until the stone reaches 
the bladder or the lower end of the ureter. 

Diagnosis. — The occurrence of renal colic and hsematuria suggests stone, 
but these symptoms may be produced by the passage of a blood clot from 
renal neoplasm or by acute pyelitis, especially in a movable kidney. Ordinary 
examination of the abdomen reveals nothing beyond lumbar tenderness in 
uncomplicated cases. X-ray examination is of great value. Oxalate stones are 
the easiest to detect by that method, as even when small they throw a dense 
shadow. This is fortunate, since oxalate stones are the commonest. Pure 
uratic stones may not be detected unless they are large. Cystin stones throw 
very little shadow. Calcareous abdominal glands and phleboliths may be 
mistaken for calculi on X-ray examination. In doubtful cases, pyelo- 
graphy, intravenous or instrumental, should be done. A skiagram of the 
pelvis should never be omitted, since a stone may have passed down to this 
region. Attacks of pain and h 83 maturia with the presence of calcium oxalate 
crystals in the urine, but with a negative X-ray examination, are probably 
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due to crises of oxaluxia (see p. 1296). Appendicular colic may simulate renal 
colic, but the point of maximum tenderness is different. 

Prognosis. — ^As long as there is no serious destruction of kidney substance 
or septic complication the outlook as to life is good, if treatment be adequate. 
Attacks of renal colic may occur from time to time, with great suffering, 
and even after stones have been removed by operation they may form again, 
though this is exceptional. Occasionally stones may be followed by a true 
chronic nephritis with its usual consequences. 

Treatment. — The methods which should be employed when crystals 
likely to form stones are found in the urine have been described under urinary 
deposits. Careful attention must be given to the diet, especially to its vitamin 
content. Disinfection of the urine should be carried out as described under 
bacilluria and pyelitis. It is well, however, not to render the urine alkaline 
when a stone is suspected, since this would lead to a deposit of phosphates 
upon it. A book of litmus papers should be given to the patient with in- 
structions to place blue and red strips in the morning urine, which is likely 
to be the most acid. Enough citrate of potash sho^d be given to render 
the urine amphoteric but not alkaline. Probably 20 grains at night will 
be sufficient for this purpose. The urine should be kept dilute by taking 
water freely. Mineral waters, such as Contrexeville and Evian, are helpful, 
the former particularly for uric acid, the latter for oxalates. Whey is also 
helpful when uric acid crystals are present. If a renal calculus is present, 
and this is confirmed by X-rays, removal by operation is indicated. The 
following points, however, are generally contra-indications for operation : 
(i) large bilateral stones ; (ii) stones which are only the size of a pea or smaller, 
unless there is severe pain, extensive absorption of renal substance causing 
toxic symptoms, or obstruction to the outflow of urine. If a small stone 
is not passed as a result of medical treatment, its removal by operation 
should be seriously considered ; (iii) in some patients small calculi are 
repeatedly formed and passed. In these cases operation is better postponed 
because of the likelihood of recurrence. If the diagnosis is uncertain, or 
operation is refused or postponed or considered inadvisable because of the 
patient’s general condition, the treatment appropriate to the deposit found 
in the urine should be continued. Violent exercise and jolting movements 
should be avoided. Small stones can often be got rid of by giving the patient 
5 to 10 minims of tincture of belladonna with 10 grains of potassium citrate 
every 4 hours for a few days, and directing that 5 pints of water should be 
taken in the 24 hours. For the symptomatic relief of pain, aspirin in 10-grain 
doses, hot baths and kaolin poultice (antiphlogistine) may be of service. 
Morphine should be avoided in the treatment of chronic renal pain, on 
account of the danger of establishing a habit. 

For an attack ol renal ^olic, Jth to Jrd of a grain of morphine tartrate, 
together with j^th of a grain of atropine sulphate, should be given hypo- 
dermically . The anti-spasmodic effect of the atropine aids the onward passage 
of the stone, while the morphine relieves the pain. If morphine be given 
alone, the pain is apt to recur as soon as its anodyne effect passes off. Ten 
minims of tincture of belladonna should then be given in an ounce of water 
every^ 3 or 4 hours, with abundant fluids, as described above, until the pupils 
are dilated and the face rather flushed. Inhalations of chloroform may be 
necessary at the onset, until the drugs have had time to act. Hot applications 
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to the loins or hot baths may help to relax spasm. Inversion of the patient 
has been advised, to attempt to disengage the stone from the ureter. After 
the paroxysm is over, the aid of X-rays should again be invoked to locate the 
stone if it has not been passed. 


HYDRONEPHROSIS 

Definition. — A condition in which the pelvis and calices of the kidney 
are distended by the accumulation of non-infected urine due to ureteral or 
urethral obstruction, 

.etiology. — Congenital. — The condition may be congenital, due to 
an abnormality of the ureter or urethra ; other congenital defects may be 
present. The ureteral stricture is commonly found at the exit of the ureter 
from the pelvis of the kidney, or near its entrance into the bladder. Other 
congenital causes arc a faulty connection of the ureter to the pelvis of the 
kidney, or an aberrant renal artery. Hydronephrosis is sometimes found 
post mortem in infants and children without evidence of obstruction to the 
outflow of urine. In these cases the condition is presumed to be due to 
a neuro-muscular inco- ordination comparable to congenital hypertrophic 
stenosis of the pylorus. 

Acquired. — It is more common in females than in males, and the 
maximum age incidence in 74 cases collected by Herringham was between 
the third and sixth decade. 

(a) Bilateral, hydronephrosis results from stricture of the urethra, 
phimosis, enlarged prostate, obstruction within the bladder, or from a pelvic 
tumour ; the last named is the commonest cause. 

(&) Unilal,eral hydronephrosis is due to ureteral obstruction from — 

1. Obstruction of the lumen by a stone, growth or blood clot. 

2. Stricture of the ureter following ureteritis. 

3. Pressure from without due to growths. 

4. Torsion of the ureter by displacement of a movable kidney. It is 
also thought that chronic prostatitis or cervicitis may cause sufficient 
inflammation to produce some dilatation of the kidney pelvis and upper 
ureter which lengthens and thus kinks the latter. 

Pathology. — Two types of hydronephrosis are recognised, namely, the 
])elvic type due to upper urinary tract obstruction and the renal type from 
obstruction to the lower tract. In the former the pelvis of the kidney is 
dilated and there is less absorption of renal parcachyma in the calices. In 
the latter the calices arc more dilated and there is considerable destruction 
of kidney substance. 

It is generally held that hydronephrosis results from intermittent obstruc- 
tion. It has been produced experimentally, however, by ligature of the 
ureter causing complete obstruction. But complete obstruction is more 
usually followed by atrophy of the kidney. 

Symptoms.—Many cases are latent, and give rise to no symptoms. The 
tumour may be discovered accidentally, or there may be complaint of pain 
in the flank or back. The onset is insidious. 

'Ihe symptoms by which a hydronephrosis is indicated are the presence of 
a renal tumour and complaint of an aching pain in the dank or back, and 
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Bometimes polyuria or hasmaturia. In intermittent hydronephrosis, the 
tumour suddenly disappears with the passage of a large quantity of watery 
fluid ; after an interval the tumour gradually reappears and finally empties 
suddenly as before. This sequence may be repeated at intervals. Where 
true polyuria or hasmaturia occurs it is due to a coincident nephritis or pyelitis. 
There may be acute exacerbations of the chronic pain, with vomiting and 
collapse ; such attacks may accompany emptying of the hydronephrotic sac. 

Course. — When unilateral, hydronephrosis may never cause serious 
trouble, and intermittent cases may persist for years and finally disappear. 
In bilateral cases uraimia may supervene. Infection of the kidney is not 
uncommon, and may lead to acute pyonephrosis. The sac may discharge 
spontaneously through the ureter, and the fluid never reaccumulate. The 
sac may rupture into the peritoneum, or rarely through the diaphragm into 
the lung. Cases have occurred in which the ureter of the sound kidney has 
been blocked by a calculus. 

Diagnosis. — The condition, especially when bilateral and unaccom- 
panied by symptoms, is generally overlooked. In its most characteristic 
form, where the hydronephrosis is intermittent, the diagnosis is readily 
made. When the condition is apparent simply as a renal tumour the diagnosis 
from renal neoplasm (or retro-peritoneal glands in a child) is difficult. When 
the tumour is large it maj'^ be mistaken for an ovarian tumour. The diagnosis 
can be established by intravenous pyelography supplemented, if necessary, 
by instruniental pyelography. Aspiration of the sac has been occasionally 
done for diagnostic purposes ; but surgical exploration is a safer measure. 
Fluid from a hydronciffirotic kidney is clear or slightly turbid ; it contains 
albumin, and traces of urea and other urinary constituents ; in the deposits 
are epithelial cells. 

Prognosis. This depends on the cause of the hydronephrosis and the 
condition of the opposite kidney. 

Treatment. The first indication is to remove the cause. Cases of inter- 
mittent hydronephrosis that do not cause serious symptoms should bo 
treated on general lines. An abdominal belt to support a hydronephrotic 
mobile kidney may be of service. 

In unilateral hydronephrosis causing serious symptoms, or of large size, 
von Licmenberg s plastic operation or nephrectomy is advisable. Since the 
state and function of the opposite kidney can be fairly accurately ascer- 
tained by pyelography and examination of a sample of urine obtained by 
ureteral catheterisation, nephrectomy is a less serious risk than it was before 
these exact methods of diagnosis were available. Sympathectomy has been 
recommended, but it is not clear how this can produce the desired effect. 

n bilateral hydronephrosis the main indication is to remove the cause 

r 1 ’ adopt every measure that may aid in preventing 

infection of the urinary tract. ^ ” 


PYONEPHROSIS 


Definition. Distension of the renal pelvis with 
sufficient to cause a renal tumour. 

iCtiology. The affection is a sequela of pyelitis 


pus, to an extent 
or hydronephrosis. 
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TUMOtJRS OF THE KIDNEY 

There are two main types, namely, tuberculous and pyogenic pyonephrosis. 
The latter, which is the commoner, is most frequently due to an impacted 
calculus. 

Symptoms. — The patient is wasted, toxic and febrile. Rigors are 
common. There is a renal tumour, which is tender on palpation, and moves 
to some extent with respiration. Pyuria is present, unless the ureter is 
completely obstructed. 

Diagnosis. — The differential diagnosis from hydronephrosis is made 
from the presence of pyuria and of local and general symptoms of bacterial 
infection. Perinephric abscess gives signs of a more diffuse swelling, usually 
with a3dema and redness of the surrounding skin, and does not move with 
respiration. 

Treatment. — Tn bilateral cases the treatment is palliative. In unilateral 
cases nephrectomy is indicated, if tests show that the other kidney is 
adequate. 


TUMOURH OF THE KIDISIEY 
Benign Growths 

These are of relatively slight importance. 

Adenomata are the most common, occurring in the cortex or under the 
capsule. They may be single or multiple ; multiple nodules commonly occur 
in sclerotic kidneys in old age. They seldom attain any size. 

Fibromata are not uncommon as nodules, sometimes multiple, in the 
cortex or medulla. Lipomata and angiomata are rare. 

Malignant Tumours 

Dysembryomata. — These tumours are found most commonly in children 
under 3 years, and almost alwaj^s under the age of 11 (Hadlield). They are 
more often bilateral than carcinoma. They consist of cells remaining at 
the embryonic level and failing to differentiate in any direction (“ Round- 
celled Sarcoma ”). There is a stroma of undifferentiated foetal connective 
tissue which resembles spindle-celled sarcoma. In some tumours some 
degree of differentiation may take place. Thus these tumours may contain 
embryonic striped muscle, primitive cartilage or nervous tissue, and primitive 
poorly-formed tubules can usually be found. They are yellow and homo- 
geneous on section. 

Adenocarcinoma op Renal Tubules. — As a result of an examination 
of the 74 specimens of tumours of the kidney in the St. Bartholomew’s 
Hospital Museum, Hadfield has come to the conclusion that renal tumours 
previously known as Hypernephromata are in fact Adenocarcinomata. 
These tumours are single, large, well circumscribed, and often surrounded 
by a capsule of compressed fidney tissue which is destr<ri*.j;tL. by pressure 
rather than by infiltration. These tumours consist .If spl stomosing 

columns of cells. Their blood supply consists of irregularl;^'^ol;jed, lake-like 
sinusoids which lie between the tubules of the growth in contradistinction 
to adenomata, which are composed of well-formed tubules having well- 
defined lumina ai»cl a simple capillary circulation. Both in adenomata and 
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adenocarcinomata, and especially in the latter, the cells are infiltrated with 
a lipoid-fat-glycogen complex (“ lipoid infiltration ”), which gives these 
tumours their peculiar yellow colour. Eecetit and old haemorrhage is 
commonly seen. Cystic degeneration often occurs. On section there is fine 
and coarse lobulation. These tumours may spread along the renal veins 
into the inferior vena cava, and to the pelvis of the kidney and perinephric 
tissues . 

Symptoms.- 1. Haematuria is the first symptom in more than 70 per 
cent, of the cases. It is much less frequent in children. The blood is fluid 
or clotted, and moulds of the pelvis or ureter may be passed. The he'ematuria 
is spontaneous, profuse and intermittent ; it is little influenced by rest, nor 
is it provoked by exertion. It may be the only evidence of a neoplasm, and 
after lasting for a week or 14 days may cease, leaving no further evidence 
of the growth until at some later date a tumour is felt. I' he urine frequently 
contains albumin at intervals. 

2. Pain is uncertain. It may be a dragging feeling, or a constant ache. 
The passage of clots may give rise to renal colic ; otherwise the hsematuria 
is not accompanied by pain. 

3. The presence of a tumour is a most impoi tant sign. It is felt on deep 
palpation bimanually. It is first palpable below the ribs, outside the rectus 
muscle, as a solid swelling, with rounded borders, that moves with respiratien. 
It may be possible to define its upper border. As the tumour increases, it 
tends to go forward. It may fill the hollow below the twelfth rib behind, 
but does not cause a swelling in the back. Large renal tumours cause 
asymmetry and bulging of the abdominal wall and marked displacement of 
neighbouring abdominal viscera. On the right side, the ascending colon lies 
in front, on the left the last part of the transverse colon and the upper part 
of the descending colon ; the tumour is, therefore, resonant on percussion in 
front. When the tumour is highly vascular, pulsation is felt in it, and a 
systolic bruit may be heard over it. In later stages, the tumour is liable to 
become fixed by adhesions. 

4. Progressive emaciation is generally late. It may be absent although 
the tumour is large. 

5. Metastases are sometimes the first sign of a renal neoplasm, occurring 
in the lungs, bones or brain. Secondary deposits in the para-aortic lymph 
glands may cause obstruction to the inferior vena cava, or this may result 
from pressure of the tumour itself. 

Diagnosis. — Diagnosis is made on the presence of hsematuria, with a 
tumour. When haematuria occurs alone, and other causes have been excluded 
by careful clinical, bacteriological and X-ray examination, then a more 
detailed investigation of the urinary tract must be undertaken immediately. 
This entails cystoscopy, intravenous pyelography and on occasion retrograde 
pyelography. When a tumour is the only sign an exploratory laparotomy is 
advised. The tumour requires to be distinguished from splenomegaly, 
hepatomegaly ff^^d Riedel’s lobe. A renal tumour has not the definite edge 
characteristic d enomegaly and enlargement of the liver. Enlargement 
of the liver is i|.j often a source of difficulty. A RiedePs lobe is continuous 
with the liver, does not extend back into the loin, and is dull on percussion. 
Splenic tun^ours are recognised by the fact that they tend to occupy an 
oblique position in the abdominal wall, by the presence of a notch and of a 



CYSTS OF THE KIDNEY 1345 

sharp inner margin, free movement with respiration, and dullness to per- 
cussion. 

A differential diagnosis from retroperitoneal tumours, including those of 
the suprarenal, is not always possible, though the suprarenal growths may 
sometimes be recognised by certain characteristic features. Thus, there is 
the medullary sarcoma type described by Hutchison, generally occurring in 
children, characterised by metastases in the skull, ecchymotic swelling of the 
eyelids, papillccdema and severe anaemia, and the “ infant Hercules type of 
tumour of the adrenal cortex. 

Prognosis. — The disease is almost invariably fatal. Many die within 
2 years, and the majority within 4 years, though exceptional cases of 
survival for 6 to 10 years after operation have been recorded. 

Treatment. — Surgical treatment alone holds out a prospect of cure. 
Symptomatic treatment includes the use of drugs for the relief of pain and 
the control of hacuuituria. 


CYSTS OF THE KIDNEY 
Solitary Cysts 

These may occur in an otherwise normal organ. They vary in size from 
very small cysts to tumours of considerable bulk. They result from dilata- 
tion of an obstructed tubule, and they may be congenital. 

Multiple Cysts 

Multiple cysts of small size are commonly met with in sclerotic kidneys. 
They result from chronic inflammatory changes that lead to obstruction of 
the tubules with subsequent dilatation. There arc also rare cases of multiple 
cysts, of large size, whose setiology and course are little known. 

Polycystic Disease op the Kidneys 

Definition. — Polycystic kidneys appear as a massive conglomeration 
of cysts, varying in size from a pin’s head to a marble, separated by dense 
strands of fibrous tissue, in which little or no renal tissue is evident on naked- 
eye examination. 

.Etiology and Pathology. — The commonest age incidence is between 
40 and 50 years ; they are relatively common in the decades preceding and 
following ; they may occur in infancy and childhood, and of these a large 
proportion are in still-born infants. Those occurring in infants are con- 
genital, and other congenital abnormalities may be present. The disease in 
adults is probably also congenital in origin. In this case it must be progres- 
sive, because the renal damage in the later stages is too severe to have been 
compatible with many years of active life. In this connection it is noted that 
the disease is often found in more than one member of a family apd in suc- 
cessive generations. Its familial incidence, congenital origin, and association 
with cysts in other orgaos, especially the liver, all suggest that this disease 
belongs to the group of congenital-developmental errors. 

43 
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The organs arc enlarged in size, and weigh 20 to 30 ounces each, or even 
3 to 4 lb. They have been compared to a bunch of grapes in appearance. 
The cysts project from the surface and form the mass of the organ. They 
are lined by a layer of flattened cells, and are filled with fluid. This fluid 
is clear or turbid, limpid or viscid, colourless or yellowish ; it is sometimes 
blood-stained, giving it a red, purple or green colour. Urea has been found 
in the fluid, which may also contain fat globules, cellular debris, cholesterol 
and triple phosphate crystals. On microscopic examination more or less 
renal parenchyma is found in the septa between the cysts ; the tubules are 
distorted, and exhibit varying degrees of atrophy, degeneration and dilata- 
tion, while the glomeruli show changes characteristic of chronic interstitial 
nephritis. The blood vessels of the kidney undergo sclerotic changes ; there 
is increased fibrous connective tissue and small cell infiltration. In some 
cases cysts are also found in the liver, ovaries, broad ligament, uterus, pancreas 
and spleen ; but they are rare in any other organ than the liver. 

Symptoms. — The affection is nearly always bilateral. When the tumours 
develop to large size in the fmtus, difficulty in labour may result. In the 
adult there may be no symptoms, or any of the symptoms of chronic nephritis 
may develop and may terminate in uraemia, cerebral haemorrhage or cardiac 
failure. General arterial disease, with raised blood pressure and cardiac 
hypertrophy, is commonly present ; on the other hand, the condition may 
reach an advanced stage and fatal termination without appreciable cardiac 
hypertrophy. In a third group the bilateral renal tumours are the most 
striking features, associated with general malaise, dull aching pain in the 
loins, and recurrent hnematuria. The tumours are not tender, and present 
the ordinary signs of renal tumours (q.v.). The urine is of low specific gravity, 
and commonly contains a trace of albumin ; there may be polyuria. 

Course. — This usually follows that of “ chronic interstitial nephritis.** 

Diagnosis. — A condition of chronic interstitial nephritis ** with large 
palpable kidneys should suggest polycystic disease. Ecnal neoplasms other 
than sarcomata are nearly always unilateral. The absence of fever and 
pyuria excludes bilateral pyonephrosis. 

Treatment. — The treatment is that of chronic nephritis. Operation is 
contra-indicated, since both kidneys are nearly always equally affected. 


Other Forms of Cystic Disease 

Echinococcus cysts may occur in the kidney, and the discharge of the 
daughter cysts has produced attacks of renal colic. Cystic degeneration oj 
renal neoplasms is described elsewhere. 


MOVABLE KIDNEY 

The kidney is normally held in place by the perirenal fat, the renal vessels 
and the peritoneum stretched over it. But this does not prevent a certain 
amount of respiratory excursion, as may be seen either by X-ray examina- 
tion or in the operating theatre. The range of movement varies between 
1 and 2 inches, and is more marked on the right than the left side. The 
term movable kidney should therefore only be applied to cases where there 
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is an excessive respiratory descent, so that the upper as well as the lower 
pole can be felt, or where the kidney can be moved about by external mani- 
pulation. As the kidney slips downwards, the lower pole gradually passes 
towards the middle line, while the organ rotates slightly, causing the hilum 
to look somewhat upwards. 

etiology. — Movable kidney is about seven times more common on the 
right than on the left side. The ascending colon and the hepatic flexure lie 
on the inner aspect of the right kidney, thus tending to drag it down when 
the bowel is loaded or dropped. On the left side, on the other hand, the strong 
costo-colic fold suspends the splenic flexure much more securely, while the 
descending colon lies to the outer side of the left kidney. 

The condition is much commoner in women than in men. In men the 
kidney pouches are deep, narrow and rapidly diminish in breadth from above 
downwards, while in women they are much shallower and broader, and 
diminish only slightly in breadth from above downwards. This natural 
difference is accentuated in the spare long-waisted women with narrow loins, 
who are recognised as specially liable to floating kidney. The greater liability 
of women to chronic constipation further helps to induce dropping on the 
right side. 

Pathology. — Many reasons have been given for the occurrence of movable 
kidney ; but few will stand investigation. Wasting with loss of perirenal fat, 
or loss of tone in the muscles of the abdominal wall, have been held responsible, 
but movable kidney is so common apart from such conditions that their 
importance is doubtful. Glenard emphasised the frequency with which 
movable kidney is associated with a general visceroptosis ; indeed it is rare 
to find a movable kidney without coloptosis. Naturally, if there is general 
visceroptosis, the kidney is its most obvious sign. It is a firm organ which 
can be readily grasped, while the other dropped viscera would elude palpation. 
As Landau says, “ Pleased with his discovery, the physician may impute aU 
subsequent symptoms to the movable kidney.” Most of these are really 
due to visceroptosis. 

A serious sequel is the occasional occurrence of hydronephrosis produced by 
torsion of the ureter during the forward rotation of the organ or by its becom- 
ing kinked over the renal vessels. If hydronephrosis occurs, a subsequent 
infection may convert it into a pyonephrosis. 

Symptoms. — There may be no symptoms at all and, if the movable 
kidney is only discovered in the course of routine examination, it is better 
not to tell the patient of its existence. It may be well, however, to inform 
a reliable relation, if such can be found, in order to protect oneself against 
a leas discreet medical attendant subsequently revealing the fact to the 
patient. The commonest symptom is a constant dragging pain owing to 
traction on the renal plexus. This most frequently first declares itself 
between 25 and 35 years of age. A zone of hyperessthesia corresponding to 
the distribution of the tenth thoracic segment may also be present. More 
serious symptoms directly due to movable kidney are Dietl*s crises ; but these 
are not common. The attacks are characterised by intense pain radiating 
down the ureter and through the back, shivering, nausea, vomiting, fever 
and collapse. The urine is scanty, and may contain blood. Sometimes 
the pelvis of the kidney may become distended, giving rise to an obvious 
increase in the size of the organ. This may pass off later, with abundant 
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discliairgc of urinfij showing that the crises are due to kinking and con- 
sequent partial obstruction of the ureter. If repeated, they may lead to 
hydronephrosis. 

The other symptoms which have been attributed to floating kidney are 
really due to the associated visceroptosis (q.v.). But there is no reason to 
attribute far-reaching nervous consequences to movable Iddney, yet, for some 
enthusiasts, hysteria in women, hypochondriasis in men, and even insanity, 
are common outcomes. There is little doubt that far too much stress has 
been laid upon this condition as a cause of manifold complaints. 

To detect a movable kidney on the right side, the left hand should be 
placed under the loin while the patient is recumbent, though some authorities 
prefer a semi-recumbent posture. The patient should then be told to take 
a deep breath while the right hand is placed just under the edge of the liver 
in the nipple line. The kidney may then be felt to slip between the fingers. 
Usually, this does not cause the patient a definite pain, but a dull, sickening 
sensation. In the more advanced degree of the condition, the organ may be 
felt far from its normal position, even to the left of the middle line or nearly 
down to Poupart’s ligament. In examining on the left side, the observer 
should stand on the patient’s left, placing his right hand behind the loin and 
palpating in front with his left. 

A movable kidney usually feels larger than the normal excised organ. 
This is because of the surrounding investments through which it is felt. 

Diagnosis. — Usually this is obvious, as the shape and mobility of the 
organ are so characteristic. Occasionally, a Kiedcl’s lobe has been taken for 
movable kidney ; but the continuity of the former with the liver should 
prevent this mistake being made. In the same way, a distended gall-bladder 
is continuous with the liver, and cannot be separated from it. Moreover, it is 
not nearly so movable, and curves characteristically towards the umbilicus. 
Carcinoma of the pylorus has offered difficulties in some cases ; examination 
of the stools for occult blood, a test-meal and X-ray examination would clear 
up the diagnosis. 8cybala near the flexures of the colon may be mistaken 
for floating kidney ; but their indefinite shape and inelasticity generally 
help to distinguish them. Their disappearance after a series of enemata 
would settle the question. In one case a mesenteric cyst appeared closely 
to resemble a floating kidney. 

Prognosis.— Apart from the development of hydronephrosis, movable 
Iddney does not tend to shorten life in any way. It is doubtful whether a 
kidney once prolapsed can ever maintain the normal position unaided. 

Treatment.— Some cases cal] for no local treatment, though the associated 
visceroptosis and neurasthenia will require attention. If pain is felt, the 
adoption, for a short time, ol the knee-elbow position will help to replace 
the kidney and relieve tlie tension on the renal plexus. If pain is at all 
frequent, some form of abdominal support, such as a specially designed corset, 
should be worn. Hurst has urged that the support should be designed to 
increase the general intra-abdominal pressure, and not to replace any one 
viscus. We are convinced that this is sound and that, in many cases, a 
kidney belt is worse than useless, while the addition of ingeniously placed 
pads only increases the discomfort. Whatever the form of the support, it 
need only be worn while the patient is in the erect posture, and it is best fitted 
while she is recumbent, preferably with the pelvis raised on a pillow so as to 
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aid the replacement of the kidney. Often, when a support of this kind has 
been worn for a year or two, it is possible to give it up without recurrence of 
symptoms. Breathing exercises to develop the expansion of the lower thorax, 
with exercises to improve the tone of the abdominal wall have in many cases 
proved more efficacious than a passive support. Operation should not be 
advised except for recurrent DietPs crises or when there is evidence of hydro- 
nephrosis, when nephropexy may be done. But even this may not be suc- 
cessful, and ultimately nephrectomy may be required for the hydronephrosis. 

Treatment of DietVs crises , — The patient must be put to bed and hot 
fomentations or antiphlogiatine applied to the affected side. A hypodermic 
injection of a quarter to one-third of a grain of morphine may be required if 
the pain is severe. Usually this is sufficient but, should the attack last more 
than a few hours, an attempt must be made, under an anaesthetic, to rectify 
the position of the kidney by manipulation. Naturally, conditions are un- 
favourable for nephropexy during or immediately after a crisis, because of the 
congested state of the organ. 

W. Lanodon-Brown. 
Geoffiiby Evans. 



SECTION XVII 


DISEASES OF THE JOINTS 
AND INFLAMMATORY DISEASES OF THE 
FIBROUS TISSUES AND MUSCLES 

ARTHEITIS 

The diagnosis of “ arthritis ” should be reserved for cases in which there 
are pathological changes at the surface of a joint. In the past there has 
been a tendency to employ this term too loosely. 

The clinical conception of arthritis is much simplified by modern classi- 
fication, which divides it into two clear-cut clinical types, each of which 
presents distinctive features. These are the rheumatoid arthritic type and 
the osteo-arthritic type. Consequently such terms as “ arthritis deformans ” 
should no longer be used. 

The features of the rheumatoid and osteo-arthritic types of arthritis 
will be found under their respective headings below, and since the criteria 
of these types are clinical, this terminology can be correctly employed in 
those cases in which the aetiology remains obscure. 

The most basic difference between these two types is that rheumatoid 
arthritis is a generalized disease in which the most obvious local effects fall 
upon the locomotor system ; while osteo-arthritis is a degenerative type of 
condition, which, without affecting the patient’s general health, for various 
reasons becomes localised in certain joints. 

There are, in addition, certain cases which are referred to as “ Mixed 
arthritis,” in which the degenerative lesions of osteo-arthritis become super- 
imposed upon those of an inflammatory arthritis of the rheumatoid type. 


]. RHEUMATOID ARTHRITIS 

Synonyms.— Atrophic Arthritis ; Infective Polyarthritis.’ 

Rheumatoid arthritis has generally been described as being of two types, 
namely, the “ classical ” or idiopathic type, of which the causation is un- 
known ; and the infective type, in which a discoverable infective agent is 
causative. It was the opinion of the committee appointed by the Royal 
College of Physicians (1934:) that the term “ rheumatoid arthritis ” is best 
reserved for the first type, and “ infective arthritis ” for the second. It is, 
however, generally impossible to distinguish between the two types on 
purely clinical grounds, and the distinction should therefore depend on the 
pathological findings. Either type may, however, be correctly referred to 
as the “ rheumatoid type ” of arthritis. 

Rheumatoid arthritis is a generalised progressive disease affecting prin- 
cipally the joints, which are swollen and painful. If unchecked great destruc- 
tion and deformity results. 
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iCtiology. — The malady is said to occur at least five times as frequently 
among fe ma les. The type of patient most commonly affected by the classical 
form of t£e disease is a young woman between 20 -40 years of age, and of 
J slender delicate build, with a somewhat narrow bacE and acute costal angle. 
The affection seldom commences after the menopause. Predisposing factors 
exist in many cases and include the^climateric; chronic gout, “^malnutrition, 
^emotional shock, and^ minor focal infection which is not in itself causative 
of the condition. 

Pathology. — The pathological processes are inflammatory in nature. 
The soft tissues and the white fibrous structures around the joints are the 
first to be affected. The inflammation then spreads to the capsule and 
synovium, and granulation tissue forms in the angle made by the articular 
cartilage with the synovium. The latter then gradually extends inwards 
as a ring of “ pannus,” covering and eventually replacing the articular 
cartilage. As this happens on both articular surfaces the tendency is for 
them to adhere, especially if the joint is immobilised, and so fibrous ankylosis 
occurs, which in some cases progresses to a bony ankylosis. 

^There are atrophic changes affecting the skin, subcutaneous tissues, 
muscles, ligaments, joints and bones. This latter condition, of generalised 
osteoporosis shows as the first X~ray evidence of the disease. The peri- 
articular swelling can also be seen“ih outline, but actual joint changes do 
not occur until considerably later. Some degree of patchy rccalcification 
may be observed when the progress of the disease is checked. Osteophytes 
are never found in rheumatoid arthritis, but in late bases very considerable 
disorganisation of the joints take place, and in these areas the bone some- 
times gives the appearance of having been dissolved away. 

The chief pathological change in the blood is an increase in the sedimenta- 
tion rate of the red blood cells. This is an important index of activity, and 
the response of a patient to treatment over a considerable period can be 
estimated with some accuracy by means of this together with clinical observa- 
tion. A secondary anaemia is usually present in the pre-arthritic phase. 
The glucose tolerance of the patient is generally found to be reduced in the 
active stages of the disease. 

Symptoms. — There is in most cases a prodromal period, during which 
the patient loses a considerable amount of weight ; and fatigue, both mental 
and physical, is a marked feature in nearly all cases. There may be other 
symptoms, such as para 3 sthcsia, Raynaud-like phenomena, irregular men- 
struation, tachycardia, sweating, and a secondary ancemia. 

The onset of the arthritic phase is often announced by a swelling of the 
mid-phalangeal joints of the second and third fingers of both hands. It is 
usually insidious, but is acute in about 10 per cent, of cases. In the case 
of the former, it is not uncommon for the disease to be marked by long 
periods of low and intermittent fever. The cause of this is not known. 
The thyroid gland is also sometimes enlarged, and fibrositic pains may be 
complained of. 

Wasting of the small muscles of the hands is generally the next event, 
while the uncompensated pull of the interossei muscles, which appear to be 
affected a little later in the disease, tends, in combination with trauma, to 
drag the fingers into the typical position of ulnar flexion, in which they 
often become ultimately fixed. The affection then spreads centripetally 
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towards the trunk, involving in turn the wrists (which often become the 
seat of ankylosis), ankles, elbows, knees, shoulders, hips and jaw. The 
bilateral and symmetrical way in which all the joints are affected is a striEng 
feature of the disease. This point, however, is not so well marked in oases 
of infective arthritis as in the idiopathic type of rheumatoid arthritis. In 
some cases the S 2 )ine itself in due course becomes affected. (See p. 1362). 

Whenever a joint becomes involved it will be noticed that the muscles 
which control it, particularly the extensors, waste rapidly, giving rise to 
the varying flexion deformities seen in the later stages. These may be 
perpetuated by a fibrous ankylosis of the affected joints, and contraction 
of the joint capsule. Bony ankylosis may follow this stage, and when it 
does so it generally occurs in the wrists and the bones of the carpus in the 
first place. 

In certain cases enlargement of the lymphatic glands occurs, and even 
the spleen may become palpable. Sufferers with rheumatoid arthritis 
generally experience considerable pain which interferes with their sleep, and 
this adds progressively to the severity of the condition. 

Symptoms often clear up during pregnancy occurring duryig the course 
of the disease, but in most cases they return with renewed'" vigour after 
parturition. It should not be forgotten that periodical intermissions are a 
well-ohserved occasional feature of the disease, which sometimes rejfults 
in undeserved credit to any treatment which is being undertaken at the time. 

Prognosis. —Under properly planned and supervised treatment, about 
20 per cent, of patients should prove completely amenable to therapy, a 
further 50 per cent, should show great or moderate improvement, and an 
additional 20 per cent, are improved to some extent ; leaving 5~10 per cent, 
of cases which appear to be entirely resistant to treatment of all kinds. 
With modern methods of splintage, gross deformity should very seldom occur, 
even when ankylosis takes place. It should be remembered, however, that 
in many cases treatment of some sort for months or even years is required, 
and that relapse may occur after apparent cure. Enlargement of the 
lymphatic glands has often seemed to be of bad prognostic significance, 
especially when the white cell count is profoundly altered in addition, and 
subcutaneous nodules appear. If the disease is not checked, the end-result 
is complete and painful crippledom. This often takes place within a very 
short period, particularly when the patient is young. Cases which occur 
later in life tend on the whole to be less virulent in their course. 

Treatment. -As yet there is no specific form of therapy. It is by a 
careful and intelligent selection and combination of methods suited to the 
individual patient that success will be achieved. 

This should be rich in vitamins, especially B and 0, and should 
be of the high caloric type, except in the rare cases in which the patient is 
overweight. When the sufferer is much underweight and does not return 
to normal by dietetic means alone, a small dose of insulin (5-10 units) may 
be administered 15 to 20 minutes before two meals in the day, which should 
be rich in carbohydrates. 

Physical Therapy.— In the acute phase, most methods of external treat- 
ment will prove too exhausting and are therefore undesirable. An exception 
18 progressively graded ultra-violet rays, which stimulate the sEn, and to 
some extent the patient’s powers of resistance. Later, massage and heat 
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will help to relax the muscle spasm, which is often a cause of pain and ultimate 
deformity. 

Drug Therapy . — This has only a limited scope in arthritis of all types, 
and should never be the sole method of treatment employed. On general 
principles such patients need iron for anssmia, laxatives for constipation, 
and analgesics — especially aspirin, phenacetin, and, when necessary, in 
addition Dover’s powder (gr. 10-15), or codeine phosphate (gr. \-\) — for pain 
and sleeplessness. A valuable remedy is guaiacol carbonate , which is an 
intestinal antiseptic and analgesic. It may be given in doses^f 5 to 10 grs. 
three times daily after food. A useful combination is guaiacol carbonate, 
grs. 8, aspirin, grs. 4, in cachet form, throe times daily after food. Guaiacol 
carbonate is free from any danger of toxic symptoms. Arsenic is of con- 
siderable tonic value, especially if combined with nux vomica and taken 
before meals. Cod-liver oil also has great value and, if preferred, may be 
combined with malt extract. It should be given in full doses of one ounce 
two or three times daily if such can be tolerated. Thyroid is useful in cases 
occurring about the menopause. Iodine in the form of licpior iodi simplex 
once daily is useful in some cases. 

Injections of gold salts have recently been found helpful in many cases 
suffering from the idiopathic type of the disease, especially when the onset 
is fairly recent and the blood sedimentation is high. When the malady is 
known definitely to be the result of an infection their employment is in- 
advisable until this has been eradicated. 

This method of treatment is cont^-indioated with renal or hepatic damage, 
diabetes mellitus, eczema, severe anaemia, colitis, pregnancy, haemophilia, 
or a history of having suffered from any severe alteration in the white-cell 
count in the past, or purpura. With regard to other cases, the dangers of 
reaction, complications and mortality should be taken into consideration. 
There should be a complete blood count, blood sedimentation test, and an 
examination of the urine for albumin. The chief complications are purpura, 
rashes, boils, exfoliative dermatitis, gastro-enteritis and colitis, nephritis, 
jaundice, aplastic aiiBemia and stomatitis. There is a mortality of about 
1 per cent, attendant upon this form of therapy. The patient herself should 
decide after being informed of the danger of reaction, complications and 
mortality. She should not be allowed to expose herself to strong sunshine 
or ultra-violet light, for fear of pigmentation. 

It is wtJI not to administer gold near the period of the menses, as skin 
eruptions are said to be more liable to occur then. There are several prepara- 
tions of gold salts on the market. It is wise always to employ those which 
are administered intramuscularly. Whether they are suspended in an oily 
or in an aqueous solution appears to be immaterial. The initial dose should 
be 0-01 gm., and subsequent doses may be 0*05 and 01. This latter dose 
should not be exceeded, nor should the injections generally be given more 
frequently than once weekly. The total amount in a complete course should 
in most cases be limited to i-l*5 gm. An interval of at least six weeks should 
then elapse before a further course is commenced. The dosage should be 
adjusted according to the patient’s condition and response to previous 
injections. Patients of very light weight probably require smaller initial 
doses and more careful subsequent grading. A complete blood count, blood 
sedimentation rate test, and urine examination for albumin should be 
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repeated at regular intervals during the treatment. Great care should be 
exercised in watching for the first signs of reaction, or any other complica- 
tion. In the first instance, no further injections should be given until 48 
hours after the reaction has entirely subsided. In the second, the injections 
should be stopped immediately, and not resumed, if at all, until the patient 
has been free for two to three weeks. If complications appear treatment is 
palliative, while if the skin is involved also, calamine lotion, with 1 per cent, 
phenol, should be applied, and a mixture containing bromide and phenobar- 
bitone (gr. J) should be administered thrice daily until the complication has 
disappeared. Patients with jaundice should be put to bed and treated as if 
suffering with catarrhal jaundice. For the other complications 10 c.c. of a 
freshly' prepared 20 per cent, solution of sodium thiosulphate should be 
given intravenously every day, and 10 c.c. of 10 per cent, calcium gluconate 
may be administered intramuscularly at the same time. 

Vaccine Treatment . — In infective arthritis a course of vaccine injections 
is a rational form of therapy. In certain cases it is very successful in reduc- 
ing the activity of the disease. But it should, however, not be expected to 
take the place of the simple orthopsedic and other measures necessary to 
prevent contracture of the joints. When the patient is suffering from 
idiopathic rheumatoid arthritis the results of vaccine therapy are less certg-in. 
But it is often worth a trial, either previous to the employment of gold 
therapy or in the interval between the courses. In cases in which gold is 
contra-indicated or is not well tolerated, it may be the method of choice, 
except in those who are febrile and much exhausted, when the powers of 
reaction are very low and harm may result. The right dose is the lowest 
which is found to provoke a favourable reaction, and not the highest which 
can be tolerated, as is believed by some. 

Protein shoclc may be given in the form of intravenous T.A.B. vaccine 
injections. This is a non-specific procedure designed to raise the patient’s 
temperature temporarily in the hope of benefiting him subsequently. Such 
treatment should never be undertaken when the patient is in an active 
phase of the disease. Once improvement has started, however, it may be 
justifiable to endeavour to speed its tempo by this means. Three to five 
injections should be administered, the dose varying according to the age 
and weight of the patient. At least 24 hours of normal temperature should 
be allowed between the injections, which should not in any ease be given 
more frequently than twice weekly. 

Additional methods of treatment useful in certain cases include blood 
transfusions in those in which improvement by other means is long delayed ; 
colonic lavage when there is reason to believe that the lower bowel is impli- 
cated ; and sulphur injectiqne, which have a similar object to protein shock. 

Finally, certain considerations regarding focal sepsis : It is a safe rule in 
such a disease such as rheumatoid arthritis, in which the exact aetiology is 
often obscure, that whatever is found wrong — put it right I ” This should 
extend to the discovery of foci of infection. It is, however, unwise to embark 
upon operative procedures while the patient is in a condition of debility, 
or while the disease is running an acute febrile course, with marked joint 
pain and swelling. In such patients an endeavour should previously be 
made to build up the general health. If after 4-8 weeks no improvement 
has occurred and the focus is still believed to be of importance, cautious 
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measures for its removal may be initiated. The patient should in such cases 
be warned that it is unlikely that the removal of such a focus will cure the 
arthritis, but that his general health, and the powers of active resistance 
will be stimulated thereby. The foci of infection which are of particular 
importance and should always be investigated are situated in the tonsils, 
the sinuses, and teeth — in that order. Less important foci include the colon, 
the appendix, gall-bladder, cervix, tubes, prostate and bladder. If more 
than one focus of infection is found the most apparently active should be 
treated first. If this cannot be determined the matter should be dealt with 
in the order mentioned above. In cases in which the sinuses and the tonsils 
both require surgical attention it is important to allow a period of several 
weeks to elapse between the two operations. 

2. SPECII^C INFECTIVE ARTHRITIS (OF RHEUMAI^OID TYPE) 
Gonococcal Authritis 

From 1 to 5 per cent, of those infected with gonorrhoea develop gono- 
coccal arthritis. The latter is also found in babies, whose infection occurs 
at birth. In view of the fact that infection due to this cause frequently 
ends in great crippling and bony ankylosis of the joints, it is important to 
make the diagnosis at the earliest possible stage. If this is done the prognosis 
is now good. 

The clinical appearance and course of gonococcal arthritis is similar to 
that of the idiopathic type of rheumatoid arthritis when the onset of the 
latter is acute. A differential diagnosis may be made from the following 
points : (1) A recent history of gonococcal infection or urethritis. Unless 
specifically questioned, patients often omit to mention this. (2) The onset 
of joint symptoms within three weeks of such an infection. (3) There is a 
predominance of 3 : 1 in males, unlike true rheumatoid arthritis. As in the 
latter disease, however, the malady is usually a polyarthritis from the onset. 
(4) The knees, wrists and ankles are generally the seat of the most virulent 
attack ; while a painful teno-synovitis around the wrists and ankles is a 
common forerunner of actual arthritis. (5) Conjunctivitis and irido-cyclitis 
is not uncopamonly associated with gonococcal arthritis. 

If pathological aid is available the complement fixation test of the blood 
is found to be positive in about 80 per cent, of cases after the first month. 
Gonococci may in many cases also be grown by special methods from samples 
of the joint fluid, which affords an immediate confirmation of the diagnosis. 

The main points in treatment are (1) that of the primary focus and 
prostate ; (2) the sulphanilamide group of drugs ; and (3) artificial fever 
therapy (hyperpyrexia). The last, whenever it is available, is considered 
by American observers to be “ specific ” for gonorrhoeal polyarthritis. 

In the chronic stages cases should be treated on the same lines as rheu- 
matoid arthritis, except that gold salts are contra-indicated. (See also 
p. 23). 

Pneumococcal Arthritis 

A polyarthritis clinically of the rheumatoid type is a rare sequel of lobar 
pneumonia. It affects children more commonly than adults. An arthritis 
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affecting one or more of the larger joints is somewhat commoner. These 
conditions will generally occur subsequent to the stage of pneumonic resolu- 
tion. Primary pneumococcal arthritis of either type is uncommon. 

Pathology. — The joint fluid is in most cases purulent, and pneumococci 
can be found in it, except in cases which have received sulphapyridine in 
large doses. 

Prognosis. — If the patient survives the pulmonary infection his resist- 
ance to the organism should be good, and joint function is in most cases 
preserved proAdded erosion of the cartilage has not taken place. 

Treatment. — Joints affected in this way should be aspirated early and 
irrigated with isotonic saline solution, although drainage is not advisable. 
They should be immobilised in light plaster splints, which should be removed 
daily to permit of gentle movement. Sulphapyridine should be given in 
full doses. 

Acute SurPuiiATiVE Aethritis 

This is often polyarticular in its distribution, and may be mistaken at 
first for acute rheumatic fever or rheumatoid arthritis. It is commoner in 
children than in adults. 

iCtiology. — The condition may be a blood-borne infection (metastatic), 
or may arise as an extension from neighbouring areas of osteomyelitis, or 
other infection. The former is the more common and may be secondary 
to a focus of infection in the middle ear, throat, sinuses or prostate. It 
may also follow the acute specific fevers, particularly scarlet fever and 
septic tonsillitis. It has also been reported as following meningitis, septic 
endocarditis, infected varicosities and burns, pyelitis and furunculosis. An 
arthritis following typhoid fever is not generally suppurative, but may 
become so. 

The organisms which are chiefly responsible are the htemolytic strepto- 
coccus, the staphylococcus, the pneumococcus and the gonococcus. 

Symptoms. — These include an acute onset of chills and sweats, pyrexia, 
local pain and tenderness in the joints, with redness, swelling and limitation 
of movement. There is in most cases a high degree of polymorphonuclear 
leucocytosis. 

Course. — The joint fluid rapidly becomes purulent and extensive damage 
to the joints will occur if treatment is not instituted rapidly. Badly damaged 
joints generally ankylose ultimately. The mortality amongst such cases is 
in the neighbourhood of 20 per cent. 

Treatment. — This should be directed towards the primary source of 
the infection as well as the affected joints. If the organism is known to be a 
streptococcus, pneiimococcijs, gonococcus or meningococcus, drugs of the 
sulphonamide or sulphapyridine group will be of value. But they are 
ineffective in cases of staphylococcal arthritis, in which condition sulphu- 
thiazole may be of benefit. 

Immediate aspiration of the affected joints is essential, both for diagnosis 
and therapeutically, and lavage with normal saline should be done. In 
some cases it is necessary to open the joint for this purpose. Blood transfusion 
is valuable in these cases ; and orthopaedic care is required if ankylosis 
appears probable. Hyperpyrexia treatment is useless in the majority of 
cases. 
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Tuberculous Arthritis 

Tuberculous arthritis usually occurs in young patients, and is an infection 
from a primary tuberculous focus elsewhere in the body, and frequently 
signs of tuberculosis in other parts of the body are present. The possibility 
of an arthritis in a young subject being tuberculous should always be borne 
in mind, and an X-ray examination is of great value in differentiating this 
type from other varieties. The subject is dealt with fully in surgical books, 
to which the reader is referred. 

Dysenteric Arthritis 

A polyarthritis of the rheumatoid type follows bacillary dysentery in 
about 3 per cent, of cases, at an interval varying from three weeks to several 
months after the cessation of acute symptoms. It may also occur in the 
course of a chronic ulcerative colitis. In some cases the process will only 
affect one joint, but in either event the process commences as an inflammation 
of the periarticular tissues and progressively invades the joint surfaces. 
Suppuration is very rare. 

Treatment will be directed to the dysenteric condition, and should be 
palliative so hir as the joints are concerned. 

Undulant Fever or Brucelliasis 

A mild polyarthritis due to the organism of this disease is probably more 
frequent than is usually believed. It is generally associated with myalgia, 
and sometimes with intermittent hydrarthrosis. The onset may be acute 
or chronic, and the clinical picture may closely resemble rheumatoid arthritis 
or rheumatic fever. Cases have also been confused with pulmonary tuber- 
culosis and “ neurasthenia.” 

The general symptoms are indefinite and multiple, and include malaise, 
long continued low-grade pyrexia, which “ undulates,” loss of weight, 
sweating and depression. The blood may shoW"a,^condary anaemia and a 
leucopenia with relative lymphocytosis. The agglutinO^on tests will probably 
also be positive if the disease is of some weeks duration. 

Dengue 

This disease gives rise to a very acute form of peri-arthritis. Intense 
pain and sometimes swelling occur in the tendons and muscles around the 
joints. These usually disappear when the fever subsides, but in the stage of 
convalescence may recur and last for weeks or months. The condition should 
be differentiated from rheumatic fever, from which it differs in being epidemic 
and in not responding to salicylates. 

Meningococcal Arthritis 

This is not uncommon in the second week of cerebro-spinal fever, and 
may be polyarticular or monarticular. It sometimes becomes purulent. 
It resembles gonococcal arthritis closely, except that it is generally less 
severe. There is also a sporadic form-^chronic meningococcal septicsemia - 
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which occurs in the absence of meningitis. The diagnosis in these cases rests 
upon the presence of intermittent fever, a rash, which may be purpuric, 
and a positive blood culture. The fluid from the joints affected may contain 
the organism. The patients often seem surprisingly well, and complain of 
little except joint pains. Both these types respond well and rapidly to 
Bulphapyridine therapy. 


3. OSTEO-ARTHRITIS 

Synonyms. — ^Hypertrophic Arthritis ; Arthrosis ; Arthritis Deformans ; 
Morbus Coxae Senihs (of hip). 

Ostep-arthritis is a degenerative condition which affects the articular 
cartilages and weight-bearing surfaces of the larger joints. 

Etiology. — The known factors include trauma, certain disorders of 
metabolism, and nervous diseases, e.g. Charcot’s joints. Senility is also a 
cause, as may occasionally be prolonged toxaemia. There is, however, no 
evidence that focal sepsis is primarily concerned in the ajtiology of this 
type of arthritis. 

The malady tends to occur principally in men over middle life who have 
led a strenuous existence ; while in women it mainly affects the knees and 
is secondary to the proliferative synovitis which is often a distressing featifre 
of the menopausal period. 

Pathology. — The changes which occur in the joints affect primarily 
the articular cartilage, which in the early stages will show grooving and 
“ fibrillation,” starting at the points where the pressure of the opposing 
surfaces is greatest. Later, the cartilage may actually wear through at 
these points, and the two "bony surfaces will come into contact. When 
this happens, the constant rubbing of bone on bone will gradually polish 
and “ eburnate ” these areas. At the same time a gradually progressive 
enlargement of the articular surfaces will occur, which culminates in the pro- 
duction of “ lipping ” and of bony outgrowths from the joint margins called 
osteophytes. These excrescences may be easily palpable at the joint margins, 
and are the typical lesions of osteo-arthritis. No constant changes are 
found in the synovium. 

Symptoms. — The onset of the disease is insidious. The first symptom 
to be complained of is usually stiffness, often accompanied by some pain 
after exertion. The site is generally one or more of the larger joints ; or it 
may be any joint which is subjected to particular stresses as the result of 
the patient’s occupation or sport. In the course of time considerable wasting 
of the muscles controlling the affected joints supervenes. These therefore 
tend to become unstable and so liable to further trauma. The coarse grating 
which can be elicited in joints affected with the disease is due to an accom- 
panying teno-synovitis, and is no measure of the actual damage to joints. 
When extrinsic joint changes have occurred, the patient usually experiences 
considerable pain, particularly on bearing weight. The movements of the 
joint also become much limited on account of spasm of the surrounding 
muscles, which may in itself be a cause of pain. There is generally not much 
effusion present, Occasionally new bone formation may limit the move- 
ments of the joint, although this is not very common. Small rounded bony 
swellings on the terminal phalanges of the fingers and thumbs, termed 
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Heberden’s nodes, not infrequently develop during the course of the disease. 
These may be the cause of considerable pain in their early stages. 

The examination of a hip joint affected with early osteo-arthritis will 
reveal some limitation and pain on rotation and often also of abduction of 
the joint, long before the movements of flexion and extension are appreciably 
interfered with. In addition, it may be found that such a patient when 
standing will not support his weight equally on both hips, in order to avoid 
pain. Some wasting of the gluteus muscle on the affected side will also be 
evident fairly early ; while in advanced cases actual shortening of the 
affected limb will occur, either the result of absorption of the femoral head 
or from its dislocation upwards. Another point to remember is the possibility 
that even severe pain complained of in the knee may in reality be referred 
from a diseased hip ; and in such cases if a full examination of the patient 
is omitted treatment may be directed to the wrong joint. “ Sciatica ” is 
often found to be the result of osteo-arthritis of the hip, or of the lumbar 
spine, and is sometimes the initial symptom. 

Osteo-arthritis of the lumbar spine is frequently present without giving 
rise to symptoms. Such cases are often discovered radiologically in the 
course of an examination for another purpose. This sometimes gives rise to 
difficulty in compensation cases when existing symptoms may be attributed 
to this cause 'post hoc. The sacro-iliac joints arc in the same way frequently 
reported as being the seat of osteo-arthritis. In many cases, however, there 
is an absence of symptoms and so no treatment is required, unless low 
backache or sciatica supervenes. 

The osteo-arthritic joint does not ankylose, but may become locked as 
the result of excessive osteophyte formation. In other cases it becomes 
unstable, owing to continued use in the presence of insufficient muscular 
support, due to muscular wasting ; in these cases the joint surfaces may 
ultimately become very disorganised. 

When a weight-bearing joint is affected, the patient suffers great pain on 
standing, and a certain amount of absorption of articular bone may occur, 
resulting in some shortening of the limb. 

In some cases the articular cartilage may become fragmented, or osteo- 
phytes may break off into the joint cavity. In both these circumstances 
they form loose bodies which give rise to all the symptoms usual in that 
condition, in addition to those of the arthritis. 

The results of radiological examination and blood sedimentation rate 
and glucose tolerance are described under Diagnosis. 

The general health is not affected, unless the result of unaccustomed 
inactivity necessitated by the affection. 

Diagnosis. — Osteo-arthritis should never be confused with rheumatoid 
arthritis, the two conditions being entirely different. The former is a de- 
generative condition affecting one or two joints, usually the larger ones. 
There is generally a history of trauma in the past, or of continued trauma 
of a minor nature, such as some occupational or sporting stress or strain ; 
or a postural defect ; or in some cases a sudden increase of weight, with 
resultant strain on the ankles, knees, or hips, as may occur at the menopause. 
Aj)art from the menopausal group of cases, the patient is more often a male, 
and his general health is not directly affected by the disease. Again, the pain 
is generally relieved by rest. 
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In rheumatoid arthritis, on the other hand, the joint changes are in- 
flammatory in nature, and trauma is not a marked feature. The onset is in 
the smaller joints, many of which are generally affected, symmetrically and 
bilaterally. Finally, the patient is usually a woman, and there are indications 
of general ill-health and also loss of weight, which often preceded the joint 
manifestations. 

The radiographic appearance of a joint affected with osteo-arthritis is 
generally typical. The bone density is unaffected and the joint space is 
narrowed ; this depends upon the amount of erosion which has occurred 
in the cartilage. Osteophytes will be seen at the joint margins, and there 
is frequently also a deposition of calcium in the attached ends of certain 
tendons, such as those of the patella and ligaments, e,g. the cruciates, which 
result ip an appearance of “ spiking.” Such, however, should not be confused 
with osteophyte formation, as it will sometimes be found independently of 
the existence of osteo-arthritis. In osteo-arthritis of the hip considerable 
deformity, both of the head of the femur and of the acetabulum, may be 
seen, and, in addition, small degenerative cystic areas adjacent to the joint 
are not infrequently noticed. 

The blood sedimentation rate and the glucose tolerance are normal. 

Differential Diagnosis. — Conditions which are liable to be confused 
with osteo-arthritis are Paget’s disease, osteochrondrosis dessicans, and 
occasionally neoplastic growths of the articular ends of bones. , 

Prognosis. — If not treated the course of osteo-arthritis is progressive 
and generally ends in disablement. Much, however, can be done in the 
early stage to prevent this, by relieving the affected joint of all possible 
strain, and by support and correct treatment. The outlook is perhaps best 
in that form known as “ menopausal arthritis,” provided full and adequate 
measures are taken before the malady becomes established. In such cases 
a return to the normal may be anticipated in the course of time. 

Treatment. — As in osteo-arthritis there is an absence of general symp- 
toms, there is no indication for general treatment other than seeing that 
the patients receive an adequate supply of vitamins and that their bowels 
act regularly, while definite periods of rest are advisable. If the patient is 
obese, a diet low in fats and carbohydrates should be insisted upon if success 
from other measures is to be achieved. The caloric value should not exceed 
900-1600 calories, and fluids should not be taken at the same time as food. 
The patients should be reassured that they will not become extensively and 
hopelessly crippled, as may occur in rheumatoid arthritis. 

It is the experience of most observers that little benefit is to be anticipated 
as the result of removing foci of infection. If, however, these are found 
they should be dealt with on their merits. If varicose veins are present, as 
is often the case when the malady is situated in the knees, treatment directed 
towards these will frequentlv result in improvement in the joints. 

The drugs chiefly valuable in this condition are those of the analgesic 
group, such as aspirin, guaiacol carbonate, phenacetin and occasionally 
codeine. They should not be prescribed as a routine and should only be 
used [when pain is severe. The iodides are also employed on general 
principles, and appear to be of value in some cases, as are sulphur (by 
mouth) and guaiacum. Gold salts should not be used in this type of 
arthritis. 
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In cases which arise about the time of the menopause small doses of 
thyroid are often of value, but should be combined with the other measures 
outlined, particularly those for reduction in weight, muscular re-education 
and joint support by means of elastoplast. 

Physical therapy of some sort is essential in treatment of osteo-arthritis. 
The desiderata are : heat, to stimulate the failing circulation locally and 
to relieve muscle spasm and consequently pain ; massage, to maintain and 
stimulate the nutrition and drainage of the skin and underlying tissues ; 
and movement, in order to maintain the mobility of the joint, to prevent 
or repair muscle wasting, and discourage the formation of adhesions. 

Movement should, if possible, be active, i.e, special exercises, or if this 
is not feasible at the outset, electrical stimulation by means of the surging 
faradic current, or hydrotherapy, if available, may be substituted. Move- 
ment of the affected joint should, however, as far as possible be disassociated 
from weight-bearing through the affected joint, in order to allow of repair 
in the cartilage. 

A further method of stimulating the circulation reilexly is by means of 
histamine ionisation. Sufficient current should be used to produce a tem- 
porary urticarial reaction in the skin under the pad. When dealing with the 
extremities, paraffin wax applied at a high temperature is also useful as a 
means of applying heat. 

The question of posture, or “ body mechanics,” is an important and 
neglected aspect of many cases of osteo-arthritis. For instance, pronated 
feet may cause strain and, later, arthritis in both knees and lumbar spine ; 
as may a pendulous abdomen. Proper postural exercises should be taught, 
which the patient should continue until the correct posture is maintained 
refiexly. 

When after a period of rest the patient begins to put weight on to the 
affected joint again, the latter should always be adequately supported. 
For this purpose a crepe bandage, or better still elastoplast, is of great value. 
In some cases special appliances, such as the Howard-Marsh splint for the 
knees, or a back support when the spine is affected, may be needed for a 
period in order to protect the joint. For the feet proper arch supports may 
be necessary, while in cases of severe arthritis of the hip or knee, when 
weight-bearing continues to give great pain, some form of walking caliper, 
whereby the weight of the body is “ by-passed ” from the ischium down to 
the heel of the shoe by a light metal rod, is indicated. 

In very advanced cases operative procedures will sometimes prove 
necessary. Chief amongst these are synovectomy ; in those cases in which 
soft tissue proliferation is not responsive to other treatment. When in the 
hip-joint a small degree of painful movement is all that remains possible of 
achievement, arthrodesis, either by open operation or by means of the 
Smith-Petersen pin, will often be the best method of treatment. Multiple 
bone puncture has recently been advocated (empirically), but no controlled 
series of the effects of this has yet appeared. 

Recently X-ray treatment has been considerably employed as an ansssthe- 
tic procedure in painful osteo-arthritis. The effects are very variable but 
on the whole appear to be more successful when it is the superficially placed 
joints which are to be treated. 

Finally, the question of climate should be considered. If the economic 
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status of the patient will allow him to live in a warm climate, this will in most 
cases prove to be very beneficial. 


4. HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHY (see p. 1376) 

5. ARTHRITIS DUE TO GOUT (see pp. 432, 434) 

6. SPONDYLITIS 

Spondylitis is arthritis of the spine. Most cases fall into one of three 
types : (1) the ankylosing type — spondylitis ankylopoietica ; (2) rheumatoid 
arthritis^ in which the spine is involved as a secondary spondylitis ; and 
(3) osteo-arthritic type of spondylitis. 


1. Ankylosing Tvpe of Spondylitis 

Synonyms. — Ankylosing Spondylitis ; Spondylitis Ankylopoietica ; 
Atrophic type of Spondylitis ; Spondylose Rhizomelique ; Von Bechterew’s 
Disease ; Marie-Strumpell Disease. It is now realised that all these terms 
apply to the rheumatoid type of spondylitis or sub-varieties of this. 

i£tiology. — As the condition is a form of rheumatoid arthritis witlj a 
special localisation to the spine, the predisposing and exciting factors are 
the same as in that disease (q.v.). The age of onset is also similar, occurring 
chiefly in the young. The malady differs, however, in chiefly affecting males. 
It is considerably less common than the classical form of rheumatoid 
arthritis. 

Pathology. — The only true joints in the spinal column are those which 
permit of movement between the intervertebral articular facets and the 
cos to- vertebral joints. This type of arthritis commences as a synovitis of 
these joints, together with some osteoporosis of the vertebral bodies. In 
the vast majority of cases radiological evidence of an infective process will 
be found in the sacro-iliac joints, concurrently with these changes. The 
nature of this is unknown. The ligaments surrounding the affected joints 
subsequently calcify, and those portions of the spinal column become rigid. 
When this process is complete the lateral borders of the intervertebral discs 
also calcify, as do the anterior and lateral longitudinal ligaments, the whole 
process resulting in a bamboo-like appearance which is typical of the 
condition. 

Symptoms. — The early symptoms of the rheumatoid type of spondylitis 
are usually of a diffuse and insignificant nature, and are therefore generally 
overlooked until they are localised in the spinal region, which may be com- 
paratively late in the dise^e. The principal complaint will often be of a 
mffuse fibrositis which chiefly affects the upper part of the body. This 
syndrome, if it persists, should always arouse a suspicion of spondylitis in 
the case of a young male. In others pain may be referred directly from the 
affected spinal segment, and may simulate that of renal calculus, pleurisy 
or even of tabes. Sometimes neuritis or numbness and loss of power in the 
limbs, or severe spasm of the muscles of the back may be complained of. 
All these symptoms are usually intensified on forced movement of the spine, 
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and in addition pain is often elicited by firmly tapping the spinous processes 
involved. 

There is also increasing stiffness in the back, and ultimately this may 
become completely rigid (“ poker back ”), generally in a position of kyphosis 
and slight forward flexion of the spine. In untreated cases this position 
becomes very exaggerated, the chin sinks into the chest wall, and the patient 
is unable to stand erect or move. Those who are not bedridden move with 
a characteristic slow, bent, shuffling gait. As the costo-vertebral joints 
ankylose, so does the respiratory expansion of the chest diminish. 

For the results of radiological examination, see later. 

Complications. — Those who die with this disease generally do so from 
an intercurrent respiratory infection, the result of the diminished or absent 
expansion permitted by the ankylosed costo-vertebral joints. The disease 
in itself usually does not shorten life. 

Diagnosis. — All patients, especially young and athletic males, who 
complain of vague pains affecting the limbs and upper part of the body 
which do not respond to treatment should be suspect. The presence of 
detectable rigidity of the spine is unusual at this stage. If the blood sedi- 
mentation rate test is high this increases the suspicion and should lead to 
the patient being X-rayed. The radiological appearances at this stage are 
loss of definition (“ wooliness of the sacro-iliac joints, osteoporosis of 
the neighbouring bones and lumbar vertebral bodies. Later, the sacro-iliac 
joints become obliterated, and the intervertebral joints, if they can be 
shown, are hazy and later on ankylosed. The edges of the intervertebral 
discs and the spinal ligaments are calcified. The vertebrse primarily affected 
are usually those of the lumbar and lower cervical portions of the spine. 
Osteophytes are not found. At this later stage the diagnosis becomes obvious 
as the whole spine is rigid, and the hip and shoulder joints are also sometimes 
ankylosed. Hysterical contracture of the spine should be differentiated. 

Course and Prognosis. — In cases in which the onset is acute, ankylosis 
of the spine may occur within a few months. The younger the patient the 
more likely is this to happen. An associated swelling of other joints in the 
body develops at some period of the disease in about 25 per cent, of all cases, 
while the hips and shoulder joints are liable to be permanently involved 
in about the same proportion of cases. Iritis will occur in a small proportion, 
and is of bad prognosis. 

Treatment. — It should be remembered that spondylitis of this type 
is a systemic disease and thus needs general treatment, as well as more 
specialised attention to the spine. Treatment will be more successful if it 
can be started at an early stage of the disease. The general treatment is 
similar to that advised for rheumatoid arthritis : rest, high caloric and 
vitamin diet. Vitamin C is particularly important in this malady. Any 
definite foci of infection should be cautiously removed and anaemia counter- 
acted. Ultra-violet light is a useful general tonic, but gold salts do not appear 
to be useful in this condition. 

The special treatment needed in the active stage includes rest in bed 
and mobilisation of the chest by means of breathing exercises. Fracture 
boards should be placed under the mattress, to prevent sagging, and the 
patient should be as flat as possible, the pillows being removed several times 
" daily to hyperextend the spine. Breathing exercises done in this position 
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should aim at keeping the chest wall mobile by restricting abdominal 
breathing. Physical treatment is chiefly of value in the form of radiant heat 
or infra-red rays to the back, in order to relax spasm and relieve pain. Gentle 
massage is useful for the same purpose, and later on active movements 
should be performed under supervision. If there is already some deformity 
of the spine a plaster cast of the back should be made, and the patient should 
lie in this night and day to relax completely all spasm. The shell should 
be altered frequently so as to take advantage of the gradual postural improve- 
ment, and when the patient first assumes the upright position he should be 
fitted with a light spinal brace to relieve the back from all strain. 

Recently X-ray treatment has been advocated in the treatment of this 
disease, but the results so far are variable. 

Even with the greatest care it is sometimes impossible to avoid ankylosis 
of the spine supervening. But if it does occur it is almost always possible 
to ensure that it does so in the optimum position and thus the patient will 
ultimately be able to lead his life in an erect posture. 

2. Rhkujwai\)jd Arthritic Tv^rR op Spondylitis (see p. 1352) 

3. OSTEO-ARITIHJTIC TyPE Op SpONDYLTTIS 

Synonyms. — Osteo-arthriiis of Spine ; Hypertrophic Spondylitis ; 
Degenerative Spondylitis. 

Some degree of osteo-arthritis of the spine is said to be demonstrable by 
means of the X-rays of nearly all those over 50 years of age ; but it is rare 
for these changes to cause symptoms. Its incidence is rather higher in men 
than women, and it seldom occurs before middle life. 

Pathology. — The changes are not inflammatory in nature and are 
identical with those of osteo-arthritis met with elsewhere in the body. Bony 
ankylosis does not occur in this type of arthritis, but osteophyte formation 
is always seen, together with narrowing of the intervertebral spaces. The 
areas most commonly involved are the cervical and lumbar regions. 

Symptoms. — When symptoms are present they may include the follow- 
ing ; root pains, of which sciatica is the most frequent example ; increasing 
stiflFness of the back, which, however, never becomes completely rigid. 
Headache and pains in the neck, shoulders, and arms are common, sometimes 
in conjunction with areas of parsesthesia or anaesthesia in the skin. Pains 
are generally aggravated by movement of the spine, as the nerve roots are 
liable to pressure in or around their exit from the spinal foramina. 

Diagnosis. — This should be confirmed radiologically. The lesion typical 
of osteo-arthritis is the osteophyte ; while marginal exostosis and shrinking 
of the vertebral margins, with narrowing of the intervertebral spaces, are 
also seen. The sacro-ibac joints are generally normal. In all cases the 
possibility of malignant growths in the spine should be borne in mind, as 
the symptomatology is the same. 

Treatment. — This is similar to that of osteo-arthritis elsewhere in the 
body, and includes the correction of body posture and flat feet. The frequent 
application of heat in some form, followed by rest and muscular relaxation, 
is important. Massage and faradism at a later stage will tone up muscular 
support of the back. Sometimes it will be necessary to supplement the 
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support of the back mechanically by a plaster shell or a brace for a time. 
Deep X-ray treatment will sometimes relieve intractable pain which proves 
resistant to analgesic drugs, such as aspirin, pyramidon, or codein. 


7. STILLS’ DISEASE 

This disease is believed by some observers to represent true rheumatoid 
arthritis in childhood. But although the articular changes are of an in- 
flammatory nature their effects are more often confined to the periarticular 
tissues. Again, even in cases of long standing, it is not unusual to find 
little or no radiological evidence of destruction at the actual joint surfaces. 

iStiology. — The sexes are affected in about equal proportion, while the 
age incidence resembles that of rheumatic fever, namely, that the malady 
is seldom met with before the age of three years and the average age at 
onset is between six and seven years. The cause remains unknown, although 
the factors held to be responsible for rheumatoid arthritis are usually invoked 
to account also for Stills’ disease. These are focal infection, such as in the 
teeth, tonsils, sinuses or bowel ; metabolic or endocrine disorder ; or, in 
some cases, unsuspected or attenuated infection with the bacillus tuber- 
culosis. A heemolytic streptococcus is commonly present in the naso- 
pharynx and other foci. In the majority of cases it is very difficult to assign 
any one cause. It is certain, however, that once the disease has commenced 
a cold damp environment will exacerbate it considerably. 

Symptoms. — If a careful inquiry of the history of the patient’s illness 
be made it will very often be found that a considerable period of prodromal 
ill-health preceded the onset of the joint symptoms. 

The onset of the joint condition is not infrequently rapid, with pyrexia, 
and pain and swelling of several joints. This often leads to an initial diagnosis 
of rheumatic fever, but it is soon found that sodium salicylate has no beneficial 
effect and that the joint swellings, far from being transient, increase in 
number and intensity. When the onset is gradual there is little pyrexia 
but a slowly progressive degree of swelling and limitation in movement of 
the knees, wrists, elbows, fingers and ankles — usually in that order. Later, 
the cervical spine and also the hips may become affected and the patient 
will be completely crippled. The foregoing joints are usually attacked 
symmetrically, and their appearance is characteristic in that the periarticular 
swelling renders the joint fusiform in shape. The skin over this swelling is 
rather stretched and often slightly bluish. The muscles adjacent to the 
affected joints waste, which further exaggerates the fusiform appearance. 
In the case of the wrists, ankles and elbows the bony contours are often 
completely obscured. The affected joints are generally tender on pressure, 
but usually are not painful except on movement. This leads to further 
voluntary limitation of movement and so intensifies the muscle wasting 
already present. 

In many cases of this disease the joint swelling and muscular wasting is 
accompanied by a lymphatic reaction which will show as enlargement of 
the superficial lymphatic glands, especially those around the elbows and in 
the axillee. In about half the cases seen there is also enlargement of the 
spleen. These changes were present in the cases originally described by Still 
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in 1897. The enlarged glands are not tender, and are generally discrete and 
rubbery.” Subcutaneous nodules are sometimes found in addition. 

There is generally a secondary anaemia, and quite often patches of light- 
brown pigmentation on the skin. When the disease is established, the 
extremities are fxlways cold and clammy, and there is an increase in the 
temperature before other joints are affected. In long-standing cases normal 
growth is considerably interfered with. 

In the late stages the type of deformity seen in adult rheumatoid 
arthritis develops. There is flexion of the fingers and ulnar deviation of the 
hands, and also flexion of the knees and elbows. 

The X-ray picture is chiefly remarkable for the advanced degree of the 
osteoporosis which always occurs. There is often little or no actual joint 
changes, and osteophytes are never found in this type of disease. 

The end result, so far as the joints are concerned, is a fibrous ankylosis, 
or a fibrosis of the joint capsule, which is sufficiently complete to resist all 
attempts at movement of the joint. 

It is stated that at post-mortem examination diffuse pericardial adhesions 
and adhesive mediastinitis are often discovered, although unsuspected during 
life, and evidence of valvular disease of the heart has occasionally been 
reported. 

Prognosis. — Until recently there was considerable doubt as to what 
was the ultimate fate of these patients. Some authorities held that they 
recovered while others explained the rarity of the affection seen in Adult 
Out-patient Departments by assuming that the patients either died or became 
rapidly bedridden after leaving the children’s departments. A recent 
” follow-up ” at Great Ormond Street Hospital showed that the mortality 
in those under five years of age is about 25 per cent, (due to inter current 
infections) ; that complete recovery occurred in a small proportion ; while 
in the majority, the disease remains apparently arrested, often for several 
years at a time, only to resume its ravages at increasing intervals until the 
patients are entirely crippled and bedridden. 

Treatment. — When the presence of an infective focus is established, 
this should be dealt with at an early stage of the disease. In all cases the 
cMld’s resistance should be built up by all available means. A nourishing 
diet, an open-air life and a dry sunny climate are indicated. In addition, 
cod-liver oil and malt, syrup of iodide of iron, and courses of an arsenic- 
containing tonic are important. 

Yacdne trealnient with autogenous very weak vaccine is worthy of trial 
if a hsemolytic streptococcus is found. 

Salicylates have little or no beneficial effect. Non-specific protein therapy 
is often recommended, but is possibly too drastic and temporary a measure 
to employ except in the later stages. Kecently good results have been 
reported from small doses of gold salts administered intramuscularly in short 
courses. But in some cases these salts provoke unfavourable reactions, 
and so should be used very cautiously. No case should receive a larger dose 
than O'l gm. and a total course of 0-75 gm. should rarely be exceeded. The 
injections should be given at weekly intervals. At least six weeks should 
elapse before any subsequent injections are administered, and the onset of 
toxic nephritis, stomatitis, diarrhoea and dermatitis should be especially 
looked for. 
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All swollen joints should be bandaged and lightly splinted, or put into 
thin plaster-of-paris casts, to avoid the contraction deformities which will 
otherwise inevitably occur. The child should always sleep in these, and will 
soon become accustomed to them. They should be removed daily, however, 
for a short period, during which the joint must be given passive movement, 
to prevent fixation. Dry heat from a radiant heat or infra-red ray lamp is 
comfortable and renders the performance of these daily active movements 
easier. These movements are also essential to remedy the muscular atrophy 
present. Massage is generally unnecessary in these cases. 

In the very late stages, and the patient is bedridden owing to extensive 
contraction deformity, minor surgical procedures, such as tenotomy, are 
sometimes justifiable to remedy the deformity. 


PSEUDO-ARTHRITIS (JOINT EFFUSIONS) 

Effusion of fluid into the joints may be associated with various conditions, 
and is often of a temporary or intermittent nature. If not followed by damage 
to the joint surface, it should not be strictly referred to as an arthritis. 

Apart from the various forms of arthritis already described, the following 
may give rise to joint effusion : 

(i) The specific fevers, especially scarlet fever, meningococcal fever, 
puerperal fever, influenza, syphilis, subacute bacterial endocarditis, typhoid 
or paratyphoid fever, measles and malaria. In the United States a form of 
pseudo- arthritis associated with lympho-granuloma venereum is not 
uncommon. 

(ii) Abnormal blood conditions, such as purpura simplex or purpura 
rheumatica (Schonlein^s disease), scurvy and haemophilia will give rise to 
swelling of the joints due to an effusion of blood. The knees are most 
frequently affected. 

(iii) Growths affecting the bones, in near proximity to a joint. An X-ray 
examination will elucidate the aetiology in such cases. 

(iv) Injection of animal sera. 

(v) Trauma will cause synovitis of the affected joint. It should be noted 
that the strain imposed on certain joints due to faulty body posture will 
often result in a chronic form of hydrarthrosis. 

(vi) Intermittent Hydrarthrosis. A periodic recurrence of joint effusion 
of unknown aetiology which persists for several days and usually affects 
the knees. Attacks tend to recur at regular intervals ; they show no local 
evidence of inflammation ; and they are refractory to most forms of treat- 
ment. Some authorities consider this condition is the result of an allergic 
sensitisation, and advocate treatment directed along these lines. 


NON- ARTICULAR RHEUMATISM ; FIBROSITIS 

Fibrositis may be defined as a condition in which acute or chronic in- 
flammatory changes involve the fibrous tissues of the body, such as the sub- 
cutaneous tissues, the superficial and deep fascia, the muscle sheaths and 
tendons, the fibrous portions of the joint capsules and ligaments, the burs®, 
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and the fibrous sheaths of the nerves. The affection gives rise to pain and 
impairment of movement. It may be subdivided broadly into three types 
according to the nature of the structures primarily attacked : 

1. Panniculitis : Inflammation of the subcutaneous tissue and fat. 

2. Inflammation of the muscle sheath and the fibrous tissue between 
the muscle fibres, the aponeuroses, the tendons and the superficial and 
deep fascia. 

3. Peri- arthritis : Inflammation affecting principally the fibrous portions 
of the joint capsules, ligaments and bursse (bursitis). 

4. Peri-neuritis : Inflammation affecting primarily the nerve sheath 
(perineurum) and the fibrous tissue between the nerve fibres. 

iEtiology. — A large group of cases can be traced to the presence of focal 
infection, and both the teeth and the tonsils are generally suspect. This is 
perhaps more particularly so in cases in which the upper part of the body, 
including the arms, are chiefly affected. In this connection it is to be remem- 
bered that negative X-ray evidence of apical infection of the teeth should 
not be accepted as conclusive evidence, since changes which can be demon- 
strated by this means are necessarily of a chronic and advanced nature. 
Further foci of infection should be sought in the sinuses. Occasionally the 
bowel, particularly the colon, may be thought of as a focus of infection, 
but when considering the question of vaccine treatment the old aphorism 
that it is “a poor bowel which does not grow something ” may be renfcin- 
bered with advantage. Another focus of infection, which is sometimes 
overlooked, is the prostate, and in the absence of other infection it is worth 
while to perform prostatic massage and culture the “ bead ” so obtained. 

A further group of cases would appear not to be of a primarily infective 
nature but to be allied to gout or to a special sensitivity to certain types 
of food. 

Finally, a certain proportion of cases of fibrositis can be traced to chronic 
strain, often secondary to faulty posture. A common example of this will 
be found in those cases in which the fascia lata of the thighs is tender and 
painful in conjunction with a flattened plantar arch. Such patients are 
usually cured when the distribution of the body weight is readjusted by 
raising the inner edges of the shoes. Some cases of low backache seem also 
to be attributable to the same cause. Other causes of this chronic strain will 
arise out of the occupation, or sometimes the sports of the patient, while 
any unaccustomed muscular exercise should be inquired into, especially if 
in conjunction it has been associated with exposure to cold Tand wet, e.g, 
the frequent occurrence of sciatica in doctors who drive a car in wet clothes 
for a long period. 

Morbid Anatomy . — The morbid anatomy of this affection was investi- 
gated originally by Stockman, who found that the results of injury to fibrous 
tissue, whether bacterial os traumatic, had the effect of producing in the 
acute stage an exudate and inflammatory oedema. This is followed by 
organisation of the exudate, and the growth of new fibroblasts and new 
blood vessels with thickened walls. There ]s no migration of polymorpho- 
nuclear leucocytes and no pus formation, a few lymphocytes alone being 
attracted to the inflamed area. As the condition becomes chronic there is a 
production of dense connective tissue in nodules or strands, which differ 
from normal fibrous tissue in having more fibroblasts, in having arteries 
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with thickened walls, and in leaving the sheaths of the nerves passing 
through it in a state of interstitial inflammation. The pain of fibrositis is 
apparently due to the swelling of the tissue through the inflamed exudate, 
and subsequently to the involvement of nerve fibres in the new fibrosis, 
apart from the interstitial inflammation of the nerve twigs themselves. 

Symptoms. — It is to be noted that the pain complained of in fibrositis 
is not always at the real seat of the lesion but may be referred to other areas 
and therefore careful location of the actual seat of the inflammation is 
essential. Again, the symptoms will vary according to the area of the body 
affected. As examples, the predominant effect of involvement of the muscles 
of the neck will often be headache ; of those of the limbs, numbness and 
tingling ; and of the fibrous tissue surrounding joints, stiffness and pain on 
moving these, which is often wrongly attributed to true arthritis. 

Panniculitis is met with most typically in the early stages of “ meno- 
pausal arthritis ” in which tender pads of thickened tissue arc found over 
the internal aspects of the knees, the back of the neck, the extensor surfaces 
of the arms, the outer aspects of the thighs and elsewhere. Jt occurs most 
frequently in stout people, and Dercum’s disease or adiposis dolorosa is a 
progression of this process. In some cases this syndrome appears to be 
associated with moderate hypothyroidism. 

In the case of inflammation of the muscle sheaths and the intramuscular 
fibrous tissue, the local effect is to keep the muscles in a state of spasm 
during the acute period. Subsequently the spasm will relax, but localised 
patches of nodular induration may be palpable in the muscles. Occasionally, 
also, thin fibrous cords may be felt running through the subcutaneous tissues. 
These nodules ” will generally, but not invariably, prove tender on palpa- 
tion. Lumbago is perhaps the most common manifestation. Its onset may 
often be very acute. It should be distinguished from arthritis or caries of 
the spine, sacro-iliac disease, perinephric abscess and renal disease, all of 
which may simulate it. Pleurodynia is a rheumatic inflammation of the 
intercostal muscles which gives rise to severe pain when the affected muscles 
are brought into action, as on coughing or deep breathing. Usually local 
tenderness can be elicited on palpation ; but careful examination is needed 
to exclude such sources of pain as pleurisy or intercostal neuralgia. The 
muscles of the abdomen are sometimes the site of a local lesion, and this 
will occasionally simulate intra-abdominal disease. They arc also affected 
in epidemic myalgia (Bornholm disease). The extensor muscles of the 
thighs, when they are the seat of rheumatic inflammation, give the clinical 
appearance of sciatica, and this possibility should always be considered 
before making a diagnosis. 

One of the commonest causes of pain, generally diagnosed as brachial 
neuritis, is the presence of a degenerative lesion in the tendon of the supra- 
spinatuB muscle. This lesion will sometimes calcify and may then be seen 
in an X-ray, if the shoulder be externally rotated. This type of lesion is 
often the cause of inflammation of the subacromial bursa through which 
this tendon passes. “ Tennis elbow ” is the term applied to the painful 
fibrositis affecting the origin of the extensor tendons of the forearm from the 
external condyle of the humerus. 

Bursitis may occur in any of the large bursse. The most commonly 
affected is the subacromial bursa, referred to above. The chief clinical 
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manifeBtations of “ deltoid bursitis ” are great pain on actively abducting 
the affected arm to an angle of 90° with the body. Above this point abduction 
can generally be completed without pain ; the pain returning, however, at 
the same point when the arm is again lowered. Passive movement through 
this range is not painful. Pain of this type will encourage the sufferer to 
immobilise tlie affected arm, and this will allow the inflammation to spread 
to the joint capsule, which will contract, and so ultimately limit, or even 
entirely prevent, movement taking place in the joint subsequently. The 
patient is often unaware of the full degree of limitation of the movement 
which has occurred in such cases, as a considerable degree of movement is 
possible by virtue of the mobility of the scapula. This condition is the 
severest type of peri-arthritis, and the apparent ankylosis of the joint must 
be differentiated from a true arthritis by means of radiology, as peri-arthritis 
of this type may be cured by the employment of diathermy, gentle manipula- 
tion, and remedial exercises. The next most commonly affected bursae are 
those over the olecranon process, around the knee joint, over the ischium 
and over the great trochanter. Inflammation of any of these should be 
differentiated from a true arthritis of the neighbouring joint. Another 
form of peri- arthritis depends on inflammation of the tendon sheaths of 
muscles surrounding joints. This may occur as part of a chronic rheumatic 
process unassociated with trauma or gout. Its association with gonorrhoeal 
and dysenteric infections has been mentioned. The flexor tendons of {he 
wrists and knees are the most commonly attacked. Pain, swelling or crepitus 
results and sometimes synovial effusion. The palmar fascia is sometimes the 
site of a chronic fibrositic process, and the resulting thickening and con- 
tracture is known as Dupuytren’s contracture. This is seldom painful, but 
can give rise to considerable disablement of a somewhat intractable nature. 
The condition, which is commoner in males, is often found to be familial. 
A somewhat similar condition, which, however, does not cause so much 
contracture, is known as “ painful heel.” In some cases a small spur of bone 
is found radiographically at the insertion of the plantar fascia into the os 
calcis. But in the majority of cases, no cause for the pain can be found. 

In the case of peri-neuritis, the sciatic nerve is the most commonly 
affected, next in order are the nerves of the brachial plexus, and then the 
intercostal nerves. Some forms of Bell's “ palsy ” are thought to be of 
similar origin. The symptoms in a fully developed case do not differ from 
those of a true neuritis, but the distinction can generally be made from a 
history of an initial fibrositis of neighbouring structures which later spreads 
to the nerve sheath. Since the introduction of radium therapy for carcinoma 
of the lung, cases of axillary fibrosis, followed by severe and sometimes per- 
manent brachial neuritis, have been seen. 

The subjects of fibrositis are usually found to have some degree of defective 
skin circulation, as evidenced by abnormal sensitivity to cold weather or 
to local draughts, spontaneous bruising, or the fact that they perspire in 
the hottest weather only with difficulty. Attacks of fibrositis will occur in 
many people without apparent detriment to their general health, and in 
such jpersons the suspicion should arise that the cause may not be primarily 
an infective one. 

group of cases which appear to be allied to gout or to a special sensi- 
tivity to certain types of food may be suspected by the excellent general 
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health, even during attacks, the periodic or seasonal nature of the attacks, 
a history of familial gout or of being “ unable to digest ” certain foods or 
drinks, and finally by the fact that the fibrositis tends to affect the lower 
limbs and other lower parts of the body. Such patients, in addition, often 
exhibit the symptom-complex described by the French as h^patisme.” 
This is shown principally by morning headache, furred tongue, and a tendency 
to incomplete bowel emptying, with light-coloured and offensive stools ; 
often, too, there is slight tenderness on palpation in the neighbourhood 
of the liver. 

Prognosis. — Provided sufficient care be taken and the value of external 
as well as internal remedies is remembered, the outlook is good. An excep- 
tion, however, is in the case of very old patients, for the senile form of 
fibrositis is sometimes intractable to all the usual remedies. 

Treatment. — When symptoms do not call for urgent treatment, the 
first indication is to investigate the aetiology. In the great majority of 
cases in which the malady is believed to be allied to gout or to a special 
sensitivity to certain types of food, appropriate treatment should be adopted. 

At the outset, a mercurial purgative, such as calomel (gr. J-2), followed 
next morning by a saline, should be prescribed. 

In the acute stage rest in bed is desirable. The internal administration 
of analgesic drugs is indicated. Aspirin and calcium acetylsalicylate (5-15 
grs.) are in the majority of cases the most efficient for this purpose. If 
necessary, potassium iodide (2-5 grs.) may be added, as may phenacetin 
(5-10 grs.) or caffeine (5 grs.) at four-hourly intervals. A useful addition 
to aspirin and phenacetin is codeine phosphate (Jth gr.) or Dover’s powder 
(5-15 grs.). Amidopyrine (3-10 grs.), a centrally acting drug, is sometimes 
effective when the salicylates fail. It should be borne in mind, however, 
that if this drug is used there is a danger of agranulocytosis in susceptible 
individuals and therefore frequent blood counts are required. An ointment 
designed to act either as a rubefacient or as a counter-irritant should also 
be prescribed. A hot linseed poultice containing opium will also often give 
considerable relief if applied every few hours ; as may a hot cloth wrung out 
in a solution of ordinary mustard in water. Massage is undesirable in the 
acute stage. 

In certain cases benefit will result from a short course of colonic lavage 
twice a week for 2 to 3 weeks. 

When it is desired to immobilise the muscles of the back during the 
acute stage of lumbago, the most effective method is by means of a per- 
forated belladonna plaster, which should be made to cross the mid-line 
behind and come round to the front. Ordinary wide strapping is a good 
substitute. 

When the condition is less acute and the patient is able to get up, the 
application of both heat and massage to the affected regions is indicated. 
The former may be applied in a dry or a moist form, the one often succeeding 
when the other has failed. Dry heat may be given by means of a portable 
lamp, an electric heating pad, exposure to a gas-fire (which gives out infra- 
red rays), the application of a hot iron through brown paper applied to the 
skin, a hot-water bottle, or a bag of salt or sand which has been heated 
thoroughly in the oven. When the condition is deep-seated, diathermy 
will be the best form in which to apply it. 
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Moist heat may be applied in the form of kaolin, bread or linseed poultices, 
kaolin poultice (antiphlogistine), mud packs, or applications of hot paraffin 
wax of a special melting-point (which is sold for this purpose), or, if the 
patient is in a condition to have such, a Turkish bath. In the course of the 
last, the patient should be instructed to drink fluids copiously during and 
after it, as otherwise the temporary concentration of the blood is likely to 
provoke a further acute attack. Perhaps the simplest method of moist heat 
is an ordinary bath, to which 4 lb. of Epsom salts (or common salt) have 
been added. This should be taken as hot as jjossible, and, contrary to the 
general belief, the patient should not “ soak in it ” but should get out after 
only 5 to 10 minutes’ immersion and be briskly rubbed down, after which 
some analgesic ointment should be rubbed rapidly into the affected areas, 
and he should be wrapped in a blanket and put to bed for several hours. After 
this, deep massage should be ordered for the affected areas, although painful 
at first. 

Hydrothera'py and Counter-irritation .- — When the patient is near a Spa 
or an Institution equipped for hydrotherapy, “ Vichy ” douche massage, 
followed by " contrast douching ” (alternate hot and cold water directed 
on to the painful areas under pressure from a hose-pipe), is probably the 
best follow-up treatment ; it stimulates the skin to resume its normal 
function. 

In certain cases, particularly when the complaint is that of lumbago, 
counter-irritation by means of a small cautery may be of great value. A 
small blister should result from each application, and the whole area may 
then be covered over with a gauze dressing. Another method is to produce 
blisters by means of “ blistering fluid,” or cantharidin plasters, but these are 
not of such value as the actual cautery. Dry-cupping is a somewhat obsolete 
method of treatment, but is occasionally effective ; as is full exposure to a 
mercury vapour lamp at a distance of 18 to 24 inches from the affected area. 

In the chronic stage massage is essential if an attack is to be terminated 
in the minimum time and also if recurrence is to be avoided. To be effective, 
the indurated areas (nodules) should be carefully sought for in the muscles, 
and at these points the massage should be very deep. It will be found that 
following deep kneading with the finger-tips or thumbs, after an initial 
period during which they may be increasingly painful, they will gradually 
become insensible to palpation, and ultimately disappear. This process will 
be considerably facilitated if it be preceded on each occasion by 20 to 30 
minutes’ application of heat in one of the forms mentioned, above. In 
certain cases a “ nodule ” will prove to be too painful for deep massage 
treatment, which will then induce protective spasm in the surrounding muscles, 
and so render further “ kneading ” impossible. In such cases a dose of 
aspirin or some other analgesic may usefully be administered before beginning 
the treatment. When one or more discrete nodules can be felt and when the 
pain is found to be chiefly localised in these sites, the effect of injecting a 
few cubic centimetres of a local anaesthetic, such as procaine hydrochloride 
(J per cent, in saline) or “ A.B.A.” compound, is sometimes dramatic. When 
there is more diffuse pain and tenderness, this method of treatment is not of 
much use, and unless the injection is made with great accuracy into the 
nodule the trouble may even be exacerbated. 

Diet and After-care .-— there is obesity, this should be treated (see 
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p. 438). In cases in wliich a gouty origin is suspected, this should be 
corrected (see pp. 435, 436). 

After an attack of fibrositis, it is important that the patient should be 
taught to contract the affected muscles daily by means of appropriate 
exercises. He should also make a point of obtaining some regular exercise 
in the open air, even at the cost of rising somewhat earlier in order to walk 
part of the way to the office. The obese subject must not be allowed to regain 
his lost weight once the attack recedes. The question of the localisation of 
attacks, as the result of the occupation or hobbies of those predisposed to 
suffer, should not be omitted. 


MYOSITIS OK INFLAMMATION OF THE VOLUNTARY MUSCLES 

Three forms occur — (1) the suppurative type ; (2) the non-suppurative 
type ; and (3) myositis ossificans progressiva. 

1. Suppurative Myositis. — In this condition there is a primary in- 
flammation of the aficcted muscles associated with the local signs of inflamma- 
tion and the general symptoms of a septic infection. Abscesses form in the 
aflccted muscles, which require incision, and in the pus obtained pyogenic 
organisms, such as staphylococci, or less commonly streptococci, are usually 
found. 

2. Non-Suppurative Myositis. — It must be remembered that the 
voluntary muscles are affected in the course of other diseases. Thus, de- 
generation of the striped muscle, known as Zenker’s degeneration, may occur 
in any acute infection of long duration, and it was first observed in typhoid 
fever. In scurvy, intra-muscular haemorrhages are very common, and these 
are followed by a chronic inflammation, which usually clears up ; but in a few 
of such cases we have seen suppuration occur. Trichinosis is accompanied 
by a myositis, set up by the encapsulated larvas of the trichina spiralis 
deposited in the voluntary muscles. 

Dcrmato- 7 nyo.Hitis is an acute or subacute inflammation of the muscles 
of unknown origin, which is associated with dermatitis and oedema. The 
onset is usually gradual, and ultimately all the muscles of the l)ody may be 
involved. Pain is an early symptom, and fever of a mild intermittent type 
occurs. (Edema dcvelo])s over the affected muscles, and is accompanied by 
a dermatitis of erythematous or urticarial type. Sweating is common, and 
enlargement of the spleen usually develops. Owing to involvement of the 
respiratory muscles broncho-pneumonia is a late complication. The disease 
is usually progressive, and generally fatal, though some recoveries have been 
recorded. The treatment adopted has been for the relief of symptoms, and 
no specific treatment is known at present. 

A type of the disease in which htemorrhages occur in and between the 
muscles is known as “ polymyositis hsomorrhagica.” 

3. Myositis Ossificans PxtOGRESSivA. — This is a progressive inflammatory 
affection of the locomotor system of unknown origin, characterised by the 
deposition of bony substance in the fascia), muscles, aponeuroses, tendons, 
ligaments and bones, with resulting ankylosis of most of the articulations. 
The disease is rare. It usually commences in early life, and is commoner in 
males. Three stages occur in the muscle changes. In the first stage, swelling 
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and infiltration of the affected muscle with embryonic connective tissue 
occurs. In the second stage, the embryonic connective tissue becomes 
organised and forms ordinary connective tissue, which retracts to a hard 
fibrous mass. In tlie third stage, calcification of the fibrous mass occurs, and 
this becomes replaced by bone. 

The muscles of the back and neck are usually the first involved, and the 
vertebral ligaments become ossified, so that irregular bony swelling occurs 
and deformity and fixation of the spine result. The upper and lower limb 
are later involved, the muscles contracting and causing fixation of the joints. 
The muscles of mastication become finally involved and prevent movement 
of the lower jaw. Ultimately the patient becomes helpless and bedridden, 
and usually dies from some intercurrent affection, such as pneumonia, or 
pyinmia resulting from bedsores. The disease is always progressive, but is 
usually of long duration, and there may be a cessation in its progress for 
several years. No specific treatment of value is known. 

W. H. WlLLCOX. 

W. S. C. COPEMAN. 



SECTION XVIII 


DISEASES OF THE SKELETON 

Diseases of the skeleton will be considered under three headings, according 
to whether bone, endochondral ossification, or bone marrow is primarily 
affected. 


DISEASES OF BONE 

HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHY 

Synonyms.— Hippocratic Fingers ; Marie’s Disease ; Acropachy. 

Definition.— A symmetrical enlargement of the bones of the hands and 
feet, and of the distal ends of the long bones, accompanied by clubbing of 
the fingers and toes, occurring in association with certain chronic diseases, 
especially of the lungs. 

Etiology.— The primary diseases in the course of which hypertrophic 
osteo-arthropathy may develop are : 

1. Diseases of the lungs, such as (a) chronic cavitating tuberculosis 
and fibroid phthisis ; (b) empyema and bronchiectasis ; (c) malignant 
disease of the lung, pleura or mediastinum ; and (d) fibrosis of the lung, 
non-tuberculous in nature. 

2. Congenital heart disease, and infective endocarditis. 

3. Chronic diseases such as dysentery, pyelonephritis, alcoholism, Ray- 
naud’s disease, and jaundice, as in hypertrophic cirrhosis of the liver. 

4. Rarely a neuritis may lead to clubbing of the fingers and osteo-arthro- 
pathy. Pressure on the brachial plexus by a subclavian aneurysm has 
given rise to clubbing of the fingers on the affected side. 

It appears that in the majority of cases a chronic infection leads to the 
development of osteo-arthropathy. This is the case in the lung diseases 
above mentioned. In congenital heart disease, the circulatory defect itself 
will lead to marked clubbing of the fingers ; in this condition, however, 
the long bones are not appreciably affected, and the changes are limited to 
the soft parts of the terminal phalanges, the hypertrophy of which leads to 
clubbing. 

The disease is eight times more common in males than females. All ages 
may be affected. The most striking examples are seen from 30 to 50 ; but 
in congenital heart disease and in chronic lung disease in children, such as 
bronchiectasis and fibroid phthisis, signs of the disease often appear in 
early life. 

Pathology. — The bones most frequently affected are the metacarpal 
bones and the fifst two rows of phalanges. The radius and ulna may be 
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affected, and more rarely the lower end of the humerus and the scapula. 
In the lower extremities the corresponding bones are affected. X-ray 
examination shows a thin layer of newly formed bone spread over the shaft. 
The periosteum is raised unevenly, so that the outline appears serrated and 
the deposits beneath it are unevenly calcified giving a lace-work effect. The 
bony changes are the result of a chronic inflammation, and the thickening of 
the periosteum and new formation of bone beneath it may be accompanied 
by atroj^by and rarefaction of the pre-existing bone. There are no bony 
changes in tlie terminal phalanges, the soft tissues and nails alone being 
affected. 

Symptoms. — The onset is usually gradual, and little local pain is ex- 
perienced, though stiffness and clumsiness of movements occur. Sometimes 
marked clubbing of the fingers develops in a few weeks ; but usually 
several , months or more elapse before the condition is characteristic. There 
is a remarkable symmetry in the pathological changes. The ends of the 
fingers and toes may be cyanosed. The nails are large, broad and curved, 
both longitudinally and transversely — ^the so-called parrot-beak. They 
show longitudinal striation and arc brittle and easily split. The root of the 
nail is raised above its bed, and if pressure is applied at the root a distinct 
space between them can be made out. Sometimes the joints in the neigh- 
bourhood of the affected bones show swelling, from eff'usion and thickening 
of the synovial membrane. Ostoo-arthritic changes in the joints are only 
present in the severe ostoo-arthritic type. 

Three types of cases are seen, but these may be only grades in the develop- 
ment of the extreme form of the disease. 

1. Cases showing only clubbing of the finger's, in addition to the signs of the 
general 'primary disease. — This symptom may disappear if the primary 
disease is cured, as, for example, empyema. 

2. Cases showing clubbing of the fingers and painful thickening of the bones 
of the hands and feet, forearms and legs, in addition to symptoms of the primary 
disease. 

3. The “ osteo-arthritis hypertrophica ” type. — The hands and feet become 
greatly enlarged, owing to the bony changes and thickening of the soft parts. 
The forearms and legs are thickened. The pelvis, sternum, ribs and clavicles 
may be thickened, and the vertebrae may show changes resulting in kyphosis. 
Osteo-arthritis occurs in the parts involved, so that movement of the joints 
is painful and difficult. In this type of case the very remarkable changes 
in the bones and joints overshadow the symptoms of the primary disease. 

Diagnosis. — The disease is recognised by the presence of the characteristic 
changes in the extremities, and by the presence of signs of one of the primary 
diseases already mentioned. 

Infective arthritis is distinguished by the absence of clubbing of the 
fingers, and by the characteristic changes shown by X-ray examination. 

Acromegaly is to be distinguished by the spade-like hand, the spatulate 
fingers, enlarged knuckles, and the characteristic facial appearance. The 
kyphosis is more often cervico-dorsal, whereas in h 3 ^ertrophic pulmonary 
osteo-arthropathy it is more often dorso-lumbar. 

Osteitis deformans shows irregular enlargement of the bones but there 
is a good deal of bowing, the hands are normal, and the X-ray appearances 
are pathognomonic. 
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Prognosis. — The prognosis appears to depend on the primary disease. 
If that can be arrested or cured, there is hope of arrest or improvement in 
the hypertrophic osteo-arthropathy. 

Treatment. — This should be directed towards the cure or improvement of 
the primary disease. Other treatment is 83n.nptomatic and similar to that 
adopted in the treatment of infective arthritis. 

W. H. WiLLOOX. 


OSTEITIS DEFORMANS 

Synonym. — ^Paget’s Disease of Bone. 

Defiiiition. — A chronic and somewhat rare disorder causing enlargement 
and deformity of many bones. It is not a generalised disease of the skeleton. 
The bones are affected in the following order of frequency : pelvis, spine, 
lemur, tibia, skull, fibula, clavicle, humerus, radius, and rib. In a few cases 
the disease is confined to one bone or to part of one bone : tibia, femur, 
clavicle, a vertebra, the ilium, or half the i)elvis. 

^Etiology. — This is unknown. The disease is sometimes familial. It 
rarely begins before the age of 40, and the commonest ago of onset is 55. 
The sexes are affected in the proportion of three men to two women. Osteitis 
deformans is not inflammatory in origin. It seems likely that it is a disorder 
of mineral metabolism. Syphilis is not an astiological factor. No alteration 
in the parathyroid glands nor in any other endocrine gland has been demon- 
strated. Both histological and chemical investigations have proved beyond 
doubt that generalised osteitis fibrosa (hyperparathyroidism) is unrelated 
to osteitis deformans. 

Pathology. — There is a great alteration in the architecture of the bones 
affected. They become enlarged, irregularly thickened, and sometimes 
bowed. The skull is very thick, the sutures and foramina being narrowed 
in consequence. The cortex of the long bones ceases to be pure ivory bone 
but looks coarse and spongy with red streaks and dots. Histologically 
there is continuous excessive resorption of bone associated with an increased 
new bone formation that more than compensates for the bone lost. The 
excessive erosion disturbs the skeletal architecture, the compact bone being 
replaced by irregular angular trabeculae, which also form the cancellous bone. 
There is still an attempt at structural adaptation to stresses, but this is 
very imperfectly achieved because the material is not used to the best 
mechanical advantage. 

Biochemistry . — The serum calcium and plasma phosphorus are normal. 
The plasma phosphatase is constantly high, as in many other diseases of 
bone. In more than 80 per cent, of cases the calcium output in the urine 
is increased and sometimes reaches four or five times the normal figure. 
There seems to be a complete absence of correlation between the length of 
history, the density of bone shadows in radiographs, and the calcium output. 
A case showing increased density of bone trabeculse throughout pelvis, 
lumbar spine, and femora is just as likely to reveal a high output of calcium 
in the urine as a low output. 

Symptoms. — The disease may remain symptomless for ten years or 
more. It is very slow in progress and rarely influences the general health, 
giving rise in most cases to few symptoms other than those which are due 
44 
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to changes in the shape of the bones. In 80 per cent, of cases there is pain, 
and the patient usually recognises its origin in the bones. It varies widely 
in severity from a dull ache to a severe shooting or stabbing like a knife. 
The back and lower limbs are the parts usually affected but headache is 
fairly common. When the skull is involved the patient may have to take 
a larger size in hats. The enlargement in the circumference of the head 
leads to the forehead being prominent and the face small in proportion. 
In the later stages the head is held forward and the back is so bent that the 
arms appear too long and an ape-like attitude results. There may be con- 
siderable reduction in total height. The lower limbs especially are bowed, 
the knees being widely separated and held slightly flexed. The bones are 
enlarged, and bowing usually takes place in such a manner as to accentuate 
the normal curve of the bone. The enlargement is particularly noticeable 
in the case of the tibia. The changes in the vertebrje may cause encroach- 
ment on the spinal canal, resulting in compression paraplegia. Bony com- 
pression of the optic nerve may lead to optic atrophy, and of the oculo- 
motor nerves to diplopia. Otosclerotic deafness is common in advanced 
cases. Spontaneous fracture is rare but when it takes place there is no delay 
in union. Osteogenic sarcoma may occur, but is much less common than 
Paget thought and is not seen until the changes in the bones have been present 
for ten years or more. Osteo -arthritis of the hip, knee, ankle, or spine is an 
occasional complication. Arterial degeneration, sometimes with hyper- 
tension, is found in most cases over the age of 50. It is possible that the 
excess of phosphoric esterase in the blood accelerates and intensifies the 
deposition of calcium salts in degenerate vessels. Eetinal arteriosclerosis 
is a frequent finding, and it may be associated both with retinal hemorrhages 
and extensive choroidal changes. 

Radiological appearances . — The altered bone appears in radiographs in 
two forms, which may be called the spongy and the amorphous, the former 
being the more common. The two types are often found in the same patient. 
The spongy form consists of coarse irregular striae arranged either as parallel 
trabeculae or running in the direction of normal lamellae of cancellous bone. 
The amorphous form is a generalised deposit producing an opaque finely 
granular appearance. The diameter of the bone is increased, sometimes 
to a marked degree, and in the medullary cavity the trabeculae are accentuated 
and too widely separated, giving a streaky appearance. The corticalis is 
partly or entirely replaced by bone similar to that seen in the medullary 
cavity, and in an extreme case the impression is that the whole-bone consists 
of cancellous tissue highly magnified. Irregular cyst-like areas are sometimes 
observed. Widening and bowing of bones are important points in the 
radiological diagnosis. The vault of the skull is thickened, and the differentia- 
tion between the inner and outer tables is lost. Small islands of dense bone 
arc evident alongside pale« cyst-like areas. A large clean cut area called 
osteoporosis circumscripta may sometimes bo noted. In those cases in which 
part of one bone is affected there is a definite line of demarcation where 
the abnormal ends and the normal begins. Thus there may be definite 
changes in the upper two thirds of the tibia, while the lower third is normal. 
The average rate of progress of such a lesion is about 1 cm. in two years. 
Eadiographs reveal the shadows of arterial calcification in more than 40 per 
cent, of cases. Such calcified arteries are best seen in the lower limbs. There 
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is no evidence of a higher incidence of renal or vesical calculus in osteitis 
deformans than in the normal. 

Diagnosis. — When advanced the condition is unmistakable. In the 
early stages muscular rheumatism or osteo-arthritis may be wrongly diagnosed. 
Pulmonary ostco-arthropathy is distinguished by the clubbed lingers. In 
radiographs the amorphous type of osteitis deformans is sometimes mistaken 
for secondary carcinomatosis of the osteoplastic type. The difference is 
distinct and important, namely, that in carcinomatosis the bones are neither 
enlarged nor bowed. Syphilis of bones is now very rare, but when only 
one or two bones are involved in a supposed case of Paget’s disease the 
Wassermann reaction should be performed. 

Prognosis. — Because the disease is uncommon there is a tendency to 
regard its effects as dreadful. To announce the diagnosis as though it were 
a profound mystery may alarm both patient and relatives unnecessarily. 
Paget’s disease is slowly progressive but does not usually shorten life. Thus, 
one patient though much deformed, continued to drive a crane in a dock- 
yard 15 years after the onset of the disease. Another was quite happy to 
have somebody hold him on a rock while he fished a stream, long after he 
was unable to walk unaided. ])eath usually results from the effects of 
arteriosclerosis or intercurrent infection, and only rarely from compression 
paraplegia or sarcoma of bone. 

Treatment. — No known treatment alters the course of osteitis deformans 
in the slightest degree. Since the bones at one stage are sufficiently decal- 
cified to bend, methods have been used which aim at increasing the calcium 
intake. The patient is given a high calcium diet, that is a diet containing 
three pints of milk or milk products daily, together with butter, cheese, 
and eggs. If milk is not tolerated in these quantities calcium caseinate or 
calcium lactate (10 grammes a day) may be prescribed. Vitamin D may be 
conveniently given in the form of tab. calciferol. (3000 units) one or two daily. 
The claim that prolonged exposure to general ultra-violet irradiation has 
resulted in increased density of the shadows of bones in radiographs has not 
been confirmed. Such treatment can be carried out, starting with short 
exposures to the mercury vapour or carbon arc lamp. Paget treated his 
patients with potassium iodide, but was not enthusiastic over the results. 
When there is pain in the bones LugoTs solution (of iodine in potassium 
iodide) may be given in milk, beginning with a dose of three minims three 
times a day, and increasing to ten times this amount. If iodine fails to 
relieve the pain, aspirin, amidopyrine, or allonal should be tried. Exploration 
of the neck for a parathyroid tumour is never justified. Osteotomy is rarely 
necessary, but it is interesting that when portions of bone have been removed 
for histological section relief of pain has sometimes occurred. Occasionally, 
and especially in those cases with secondary osteo-arthritis of the hip joint 
or knee joint, an ambulatory splint supporting the weight of the body on 
the tuber ischii is of value. A cork sole is often necessary, and when kyphosis 
causes pain a spinal jacket is useful. 

LEONTIASIS OSSEA 

Synonyms. — General Hyperostosis of the Skull ; Cranio-sclerosis ; 
Megalocephaly. 
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Definition. — The term leontiasis ossea is now used in two senses, specific- 
ally for a progressive sclerosing hyperostosis of the skull, and symptomatic- 
ally when osteitis deformans and the various types of osteitis fibrosa happen 
to involve the bones of the calvaria and face. 

i£tiology. — This is unknown. The fact that the disease commonly 
arises in the region of the nasal sinuses has led to an erroneous view that it 
is infective in origin. 

Pathology.— When Virchow suggested the use of the term “ loontiasis 
ossea ” in cases of hyperostosis of the skull he had in mind fibroma molluscum 
in which masses of new connective tissue develop in the skin. He believed 
that the overgrowth of bone in hyperostosis corresponded exactly to elephan- 
tiasis of the soft parts, and he decided to call these cases leoiitiasis ossea, 
not because the bone disease produced a leonine appearance, but because 
he considered it to be analogous to the disease of the soft parts which did. 
The disease is very rare. It occurs in either sex, arising usually in early 
adult life. In most instances it begins in the nasal fossso and sinuses, though 
in some cases the origin is near the orbit or in the base of the skull. Dense 
ivory bone appears and spreads slowly under the periosteum, being held up 
sometimes in the region of the suture lines but ultimately breaking through 
and spreading in many directions across the skull. The serum calcium and 
plasma phosphorus are normal. ^ 

Symptoms. — The early clinical features include nasal obstruction, 
blocking of the lachrymal ducts, and alteration in the shape of the face 
and jaws. Ultimately large masses of bone, increasing in various directions, 
give rise to terrible disfigurement. The cavities of the mouth, nose, and 
orbit may be greatly lessened. The eyeballs may protrude even beyond 
the lids, and blindness may occur from optic atrophy. There may be loss 
of the sense of smell, and interference with the mobility of the lower jaw. 
Except in the later stages pain is unusual. 

Diagnosis. — Paget’s disease usually begins at 55, and the pelvis, spine, 
and lower limbs arc nearly always alfected. Generalised osteitis fibrosa 
leads to decalcification of the whole skeleton, with a high blood calcium 
and low blood phosphorus. Focal osteitis fibrosa often shows multiple lesions 
scattered throughout the skeleton. 

Treatment. — No treatment has any permanent effect though it may 
be possible to remove some of the more disfiguring masses of bone. 


HYPERPARATHYROIDISM (GENERALISED OSTEITIS FIBROSA 
CYSTICA (see p. 498) 

FOCAL OSTEITIS FIBROSA 

Synonyms. — Osteitis Fibrosa Circumscripta (Schmidt) ; Local Fibro- 
cystic Disease ; Benign Giant-celled Tumour ; Osteoclastoma ; Ostco- 
genetic Myeloma ; Myeloid Sarcoma. 

Definition. — A focal or multifocal disease of bone unassociated with 
constitutional symptoms or with any known endocrine disturbance. 

iStiology. — This is unknown. The disease occurs chiefly in adolescence. 
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and is mucli more common than is generalised osteitis hbrosa (hyper- 
parathyroidism). 

Pathology. — The lesions are benign, firm, grey or brown tumours. 
Histologically they show osteogenetic fibrous tissue and giant cells which, 
of course, are osteoclasts. This explains the numerous synonyms which 
are used. The tumours sometimes expand the corticalis and may give rise 
to cysts lined by osteoclasts. Even when the lesions are multiple the rest 
of the skeleton consists of normal bone. The figures for serum calcium and 
plasma phosphorus are invariably normal, a finding in striking contrast 
to that of the generalised disease. The calcium balance is usually normal, 
and, taken in conjunction with the normal blood chemistry, this finding is 
strong evidence against hyperparathyroidism. 

Symptoms. — The malady affects one or more bones, is usually not 
disabling, is of slow progress, and shows a tendency to become arrested. 
Pain is unusual and the disease is often symptom! ess until spontaneous 
fracture occurs. Severe cases of the multifocal type may show considerable 
deformity, especially of the pelvis, femora and skull. 

Radiohgical appearances . — In radiographs the principal changes are 
found in the ends of the long bones. Usually more than one-third of the 
shaft is affected by a fusiform enlargement composed of a pale cyst-like area 
divided by a few coarse trabecular strands. The cortex is thin and may 
be expanded. The periosteum and adjacent bone are normal. Radiographs 
taken with controls show that the whole skeleton apart from the lesions is 
normally calcified. The floor of the skull and the lower jaw may be affected. 

Diagnosis. — The normal blood chemistry serves to distinguish the focal 
from the generalised disease. In adult cases it is sometimes difficult to 
differentiate between focal osteitis fibrosa and osteitis deformans, and it 
may then be necessary to follow the progress of the condition over a period 
of time before a definite conclusion is reached. 

Treatment. — Fractures are treated in the usual way. If spontaneous 
fracture occurs in a long bone through one of the lesions, union is usually 
strong, and radiographs subsequently show that the pale cyst-like area of 
osteitis fibrosa becomes filled with bone. Exploration of the neck for a 
parathyroid tumour is quite unjustified. 


THYROTOXIC OSTEOPOROSIS (see Hyperthyroidism, p. 488) 
OSTEOMALACIA 

Synonym. — Mollities Ossium ; Adult Rickets. 

Definition. — A generalised disease of the skeleton due to vitamin D 
deficiency. Two types are found. The first is due to a diet deficient in 
vitamin D and calcium salts and may be referred to as dietetic osteomalacia. 
The second is a conditioned dietary deficiency disease, arising from deficient 
absorption of vitamin D and calcium salts ; it is seen in idiopathic steatorrhoea, 

Etiology. — Osteomalacia is rare in England. It is endemic over wide 
areas in Northern India, Japan and Northern China, and occurs sporadically 
in the Rhine Valley, Danube Valley, Vienna, and certain parts of Italy, 
Switzerland, Flanders and the Balkans. Heredity plays no part. The 
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disease pre-eminently affects women, and is likely to recur earlier and with 
greater severity with each successive pregnancy. But it is a mistake to 
suppose that pregnancy is essential in the aetiology. The malady is some- 
times seen at puberty and is quite well known to occur, though rarely, 
in boys and men. In the majority of cases the symptoms begin between the 
twentieth and thirtieth year. 

Pathology. — Rickets and osteomalacia are essentially identical. What 
difference exists is merely that of age incidence. Osteomalacia is adult 
rickets. Morbid anatomists agree that in rickets and osteomalacia the 
essential abnormality is a deficient calcification of osteoid tissue. This 
deficiency is generalised throughout the skeleton. The broad osteoid scams 
in both diseases are due to deficiency of the calcifying mechanism, which 
should convert osteoid tissue into true bone. In osteomalacia the bones 
throughout the skeleton are so soft that they readily bend and cut with a 
knife like rotten wood. Spontaneous fractures are common. The blood 
chemistry is comparable in experimental rickets of rats, in children with 
rickets, and in women with osteomalacia. The plasma phosphorus and 
sometimes also the serum calcium arc diminished. The occurrence of foetal 
rickets has been proved in babies born of osteomalacic mothers. 

Symptoms. — Pain is a prominent symptom. It occurs especially in the 
back and thighs, is aching in character and is worse in the winter months. 
The pelvis, thorax, or long bones exhibit deformity in a haphazard w^iy ; 
one woman suffers in the pelvis, another in the ribs, and a third in both. 
Besides the changes in the pelvis, marked deformities occur in the chest and 
spine. Severe kypho-scoliosis may reduce the height by several inches and 
cause the head and neck to sink downwards and forwards on to the chest. 
Deformities of the sternum and ribs give rise to marked prominences and 
depressions in the chest wall. Coxa vara and irregularly curved long bones 
are less common. The bones are soft and flexible, rather than fragile, so 
that bending is much more common than is spontaneous fracture, though 
both are well recognised. The patient develops a characteristic waddling 
gait, and muscular weakness may add to her incapacity. In many cases 
the pelvic deformities interfere with marital relations or with labour, 
CsBsarean section frequently being necessary. Tetany is common. The 
teeth are normal. The course of the disease may be fairly rapid, lasting 
several months, but untreated cases extend over many years. The patient 
then becomes bedridden, spontaneous fractures, anaemia, cachexia, and 
bedsores adding to her discomfort and to the difficulties of nursing. 

Radiological appearances.— The degree of lack of calcification in radio- 
graphs will vary with the severity of the disease, and it is therefore important 
to take radiographs with controls. In tlie slight cases the bones of the patient 
will be slightly more translucent than those of the control. The cortex will 
be less dense than normal but the bone pattern, especially the trabeculation, 
will be accentuated by contrast. In the severe examples there will be little 
difference between the density of the bone and surrounding soft tissues, 
^^11 V ^ cortex will appear as a mere pencilled outline. The bone pattern 
will have disappeared, the long bones will bend, and occasionally show 
fracture. All deformities apart from fracture are the result of weight stress 
or muscular action. The pelvis is tri-foliate, owing to the thrusts of the 
heads oi the femora and sacrum. Lordosis is marked and kyphosis may 



OSTEOMALACIA 1383 

be present. In severe cases the chest and ribs are usually deformed. The 
vertebrae are biconcave, having the appearance of fish vertebrae. In severe 
cases the vault of the skull may show numerous areas of uneven translucence, 
varying in size and shape but all fairly clean cut. The spontaneous fractures 
are usually subperiosteal, and radiographs sometimes show pseudo-fractures. 
These appear as areas of complete translucence, running across the bone, 
the edges being quite clean cut, and separated from each other by one or 
two millimetres. 

Diagnosis. — The occurrence of pregnancy and the examination consequent 
upon this lead commonly to the recognition of the pelvic deformity and of 
the disease which has given rise to it. Differential diagnosis from other 
generalised diseases of the skeleton usually produces no difficulty. In hyper- 
parathyroidism there is a high serum calcium, a low plasma phosphorus, 
and an increased calcium excretion in the urine. In senile osteoporosis the 
patient suffers from kyphosis and a tendency to fractures particularly of 
the neck of the femur, and the blood chemistry is normal. In thyrotoxic 
osteoporosis, the usual signs of hyperthyroidism are present, and the blood 
chemistry is normal. In myelomatosis the Bence Jones protein is found 
in the urine in 75 per cent, of cases, the serum globulin is usually increased, 
and the albumin : globulin ratio diminished. The serum calcium is usually 
normal, but sometimes raised. The plasma phosphorus is normal, but it 
rises in cases showing renal insufficiency. In radiographs the condition may 
closely resemble osteomalacia. 

Treatment. — Pure vitamin D is called calciferol because of its power 
to induce calcification in tissues, especially in osteoid tissue. It is 300,000 
times as potent as cod-liver oil, weight for weight. The good effects not 
only of calciferol but also of cod-liver oil and ultra-violet irradiation have 
been noted both clinically and chemically, since they arc capable of raising 
the serum calcium to normal. In cases where tetany is present calcium salts 
should be administered in addition. The diet of a woman suffering from 
osteomalacia should contain 3 pints of milk a day, with plenty of milk 
puddings, eggs, butter, cheese, green vegetables, and even nuts and raisins. 
1’he dose of cod-liver oil should be large, up to 2 or 4 oz. daily. This treat- 
ment relieves the pain in 3 to 4 weeks. Some cases are refractory, and it 
is then necessary to add 0-5 mg. of calciferol to the cod-liver oil daily. 
Tetany is rapidly removed by treatment with cod-liver oil and calcium 
lactate. A powder containing at least 10 grammes of the latter should be 
used daily, and is best administered fasting with a glass of milk. The patient 
should be exposed to sunlight when this is possible ; otherwise treatment 
by ultra-violet irradiation may be used, starting with a short exposure to a 
carbon arc lamp and increasing gradually up to 30 minutes. There is no 
evidence that phosphorus is of any value in the treatment of osteomalacia. 
Where the disease exists in great endemic areas, questions of diet, and social 
and religious customs are proving very difficult. In large areas of China 
and India the diet is often deficient in quantity, and inadequate in calcium 
and vitamin D. In the high mountain valleys of these countries and in 
areas of India where purdah is practised, darkness adds to the danger by 
causing further deprivation of vitamin D. With regard to China, Maxwell 
states : “We want flocks and herds, milk and meat, with security of life 
and property.’^ The suggestion has been made that it might be practicable 
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in India and China to dispense calciferol freely at a low price just as quinine 
is dispensed in malarial districts. The relation of ovarian function to calcium 
metabolism has not yet been settled. Osteomalacia gets worse during lacta- 
tion, no doubt because of the great drain of calcium from the body. Improve- 
ment has been observed after ovariectomy. This operation may act merely 
by preventing pregnancy, and it is presumably just as reasonable to ligate 
the Fallopian tubes. When pelvic deformity demands it Cessarean section 
is necessary. 


OSTEOMAI^ACIA IN IdIOPATHIC StEATOURIKEA 

When osteomalacia occurs in the course of idiopathic steatorrhoea (Gee’s 
disease), the following features may be present : fatty stools, dilatation of 
the colon, tetany, anaemia, skin lesions, and infantilism (see p. 476). The 
disease occurs in both sexes and the history nearly always goes back to early 
childhood. The symptoms develop in spite of an adequate diet. We must, 
therefore, suppose that there is some disturbance of gastro-intestinal function 
resulting in deficient production, absorption or utilisation of one or more 
essential factors. The serum calcium is low and the plasma phosphorus is low 
or normal. The total fat in the stools may reach 40 per cent, or more, and 
the bulk of this is unsplit fat. The clinical and radiological features are 
exactly the same as in dietetic osteomalacia. An opaque enema will reveal 
dilatation of the colon. In treatment the fat in the diet must be cub down 
to a minimum, and the calcium salts and vitamins kept high. Vitamin D 
must be given in a solid and not in an oily medium. The prognosis of this 
type of osteomalacia is good especially in young people. Splinting or even 
osteotomy may be necessary to correct deformities such as genu valgum. 
The pelvic deformity may necessitate Cossarean section. 


OSTEOGENESIS IMPERFECTA 

Synonyms.— Fragilitas Ossium Congenita ; Osteoporosis Congenita ; 
Congenital Osteopsathjo’osis ; Osteopsathyrosis Idiopathica. 

Definition. — ^A generalised disease of the skeleton, congenital, and in 
some 25 per cent, of cases hereditary, in which the bones are so fragile that 
repeated fractures occur. Multiple fractures may occur in utero (pre-natal 
type of Vrolik, 1849), or fractures may not occur until after birth (post- 
natal type of Lobstein, 1833). Both sexes are affected equally. 

etiology, — 'This is unknown. 

Pathology. — In both types the basic defect appears to be defective 
osteoblastic activity. The cortex of the bones may be scarcely thicker than 
paper, and the trabeculse qf spongy bone are extremely thin. In tlie pre- 
natal type many fractures are seen ; in some cases practically every bone 
in the body has been fractured. The older fractures exhibit good callus 
formation. In extreme cases, especially in the pre-natal type, the cranial 
ossification is so disorganised that the vault of the skull consists of a mosaic 
of small Wormian bones. Congenital hypoplasia occurs in other mesenchymal 
tissues, notably the ligaments and the sclerotica. There is no evidence 
whatever of vitamin deficiency. No abnormality in the scrum calcium, 
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plasma phosphorus, or calcium output has been demonstrated. The plasma 
phosphatase tends to show a raised value but this is not constant. 

Symptoms. — The general health of the patient is good but fractures 
occur from the most trivial violence or even normal muscle action. In the 
course of time, 20, 30, or even 100 spontaneous fractures may occur. They 
are often subperiosteal and cause little pain. The patient tends to be short 
in stature and slender in build. As a result of anomalous cranial ossihcation, 
the shape of the head is often striking. A bitemporal protuberance so 
marked as to turn the ears outwards is frequently observed, but protuber- 
ances in the occipital and frontal regions are also seen. Every bone in the 
body may be deformed. The limbs are often bowed and of unequal length. 
Kypho-scoliosis, distortion of the ribs and sternum, and asymmetry of the 
pelvis all occur. Three other defects are commonly found in association 
with the fragile bones, namely, leaden blue sclerotios, a tendency to dis- 
location of joints, and after the age of 20 years otosclerotic deafness. Amongst 
fche adult population affected with l.lue sclerotios approximately 60 per cent, 
have an associated liability to fracture, approximately 60 per cent, an 
associated otosclerosis, and 44 per cent, suffer from all three defects. Osteo- 
genesis imperfecta sometimes occurs in an hereditary form without blue 
Hclerotics. 

Diagnosis.— Severe cases and all those with blue solerotics are unmis- 
takable. In the new born great shoi-tening of the limbs may suggest achondro- 
y)lasia, but the skull is quite different. Cases of spontaneous fracture in the 
adult occurring in hyperparathyroidism, hyperthyroidism, myelomatosis, 
osteoclastic carcinomatosis, and neuropathic atrophy of bones really cause 
no difficulty. 

Prognosis. — Severe cases of the pre-natal type are either stillborn or 
live only for a short time. In post-natal cases the condition proves more 
never e the earlier the first fracture appears. Multiple fractures in the first 
few years of life may lead to such deformities that the patient can never 
walk and may die before puberty. In those who survive, the liability to 
fractures tends to become less before puberty. In general the longer the 
patient lives the greater will be the improvement, and in many of the adult 
cases the disabilify is slight only. 

Treatment. — ^'The utmost care must be taken to avoid the occurrence 
of fractures. Treatment consists in gentle handling and careful splinting. 
Union usually occurs without delay and is firm. Dislocations are reduced 
without difficulty. Vitamin D, calcium salts, and a high calcium diet have 
no effect on the course of the illness. 


OXYCEPHALY 

Synonyms. — Tower Skull ; Steeple Head ; Sugar Loaf Head ; Acro- 
cephaly ; Craniostenosis. 

Definition. — A congenital deformity of the skull due to premature 
synostosis of the cranial sutures. The skull is short from front to back and 
its vertical diameter is increased. Allied forma of oramoatenoaia are scapho- 
cephaly, the boat-shaped head, and plagiocephaly, the obliquely flattened 
head. 
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i£tiology. — This is unknown. The disease is more common in males 
than females. It is sometimes hereditary and familial. It is usually present 
at birth but it may develop subsequently uj) to the age of six. 

Symptoms. — In its slightest form it attracts attention, while in its grosser 
forms there is no passer-by but is shocked by the disfigurement and repelled 
by its hidcousness. The forehead is much increased in height, sloping 
gradually upwards to the vertex with feebly marked superciliary arches. 
The vertex of the skull appears pointed instead of flattened or rounded, 
and a thin bony prominence is sometimes felt in the region of the bregma. 
The hairy scalp may be raised above the normal level and present the appear- 
ance of being perched on the top of a cone. Viewed laterally, the ears appear 
placed on a lower level than normal. Proptosis is present in most cases, 
and it may be so considerable that the eyeballs become dislocated in front 
of the lids. Failure of closure of the eyes, especially during sleep, may lead 
to lachrymation and conjunctivitis. Divergent squint is common and 
nystagmus is present in some cases. Symptoms arise from insufficient 
room within the skull for the developing brain. There is increased intra- 
cranial pressure with headache and sometimes vertigo. The condition is 
compatible with normal intelligence, but not infrequently optic atrophy 
supervenes. This is secondary to papilloedema in some 85 per cent, of cases. 
In the remainder it is brought about by narrowing of the optic foramen and 
is of the primary type. The sense of smell is often completely lost, but ■faste 
is affected very rarely. Hearing is unaffected. The following associated 
congenital malformations have been described in a few cases : webbing of 
the fingers and toes ; malformation of ears, elbow and shoulder joints, and 
fingers. 

Radiological appearances . — Eadiographs show an increased vertical 
diameter of the skull with its highest point either at the bregma or some- 
where between it and the lambda. The anterior fontanclle closes late, and 
its site is marked by a slight protuberance over which the bone is thinned. 
The sutures of the vault are partly or entirely absent, but the basal suture 
between the sphenoid and the occipital bone may be widely open. The air 
sinuses are rudimentary, and the middle fossa bulges forward. The most 
characteristic feature is the presence of numerous deep convolutional markings. 

Prognosis. — The optic atrophy, whether primary or secondary, may 
advance to complete blindness. There is nothing to show that oxycephaly 
shortens life. 

Treatment. — Anodynes should be used in the relief of headache. If 
the symptoms of increased intracranial pressure become marked, and the 
changes in the optic discs progress, decompression may be necessary. 


DISEASES OF ENDOCHONDKAL OSSIFICATION 

ACHONDROPLASIA 

Synonyms. — Chondrodystrophia foetalis (Kaufmann) ; Micromelia 
foetalis. 

Definition. — A disease of foetal life in which defective endochondral 
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ossification makes the bones preformed in cartilage short, but stout and 
strong. 

^tiolog^. — This is unknown. Both sexes are affected equally. It is 
hereditary and has been recorded in six generations. Several members of 
the same family may be affected. The condition is unrelated to rickets, 
cretinism, syphilis, or tuberculosis. 

Pathology. — The essential abnormality is found in the cartilaginous 
epiphyses. The cartilage does not prepare itself for ossification, which is 
in consequence so slow that the long bones are too short. Since, however, 
the periosteum goes on laying down bone normally, the bones are stout 
and strong. The membrane bones of the skull are unaffected, so that the 
calvaria is of normal size. Premature synostosis of the cartilaginous bones 
at the base of the skull leads to shortening, and consequent depression 
of the bridge of the nose. The clavicles are not affected. The pelvis is 
distorted and contracted, the sacrum being tilted forwards. Extreme 
lordosis may be present. The costo-chondral junctions are enlarged to 
form a rosary. The scapula is so small that the glenoid fossa scarcely holds 
the head of the humerus. 

Symptoms. — The patient is dwarfed but of normal intelligence. The 
usual height of the adult is about four feet. The vault of the head is large 
and the frontal and parietal eminences prominent. The face is small and 
the nose has a depressed and flattened bridge. The nostrils are large, the 
lips thick, and the lower jaw and chin well developed. The teeth are normal. 
The trunk is of normal size but the extremities are much shortened, and 
with the arms at the sides the fingers reach no farther than the great troch- 
anter of the femur. The humerus and femur are relatively more shortened 
than the other bones of the extremities, so that the proximal segments of 
the limbs show the most marked shortening. The arms are musciflar and 
are held a little abducted from the trunk. The hands are short, thick, and 
trident-shaped, the fingers being almost equal in length. The lower limbs 
are thick and often show deep transverse furrows as if there were redundancy 
of the soft parts. This appearance is due to the packing of well-developed 
muscles into the restricted long axis of the limb. This muscular develop- 
ment enables the achondroplasic to perform feats which are surprising m 
one so small. He rises from the lying-down position by a characteristic 
springing movement from the legs without any assistance from the arms. 
The curving and enlargement of the ends of certain bones gives rise to bow 
legs and beading of the ribs. The lumbar curve is increased owing to tilting 
forward of the sacrum and excessive development of the buttocks. In 
consequence the gait has a peculiar duck-like waddling character. The 
genital organs arc normal. The fact that the female may become pregnant 
makes the pelvic deformity of great importance. The conjugate diameter 
is greatly narrowed, and it is almost impossible for an achondroplasic woman 
to give birth to a living child except by Caesarean section. That the disease 
has existed for something like five thousand years is known from models 
found in mummies of two achondroplasic gods of ancient Egypt, namely 
Ptah-Sokar and Bes. In the Middle Ages the attractive antics of achondro- 
plasics made them much sought after as court jesters or dwarfs. To-day 
not infrequently they play the parts of clowns at fairs, circuses and music- 
halls, and sometimes break chains on the stage. 
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Diagnosis. — In the new born the great shortening of the limbs may 
suggest osteogenesis imperfecta, but the skull is quite different. In child- 
hood the malady is readily distinguished from rickets and congenital syphilis 
by careful attention to the physical signs. Achondroplasia differs from 
cretinism in that the patient is of average intelligence, and has normal skin, 
hair and voice. The pituitary dwarf presents no difficulty because the 
limbs and trunk are in perfect proportion. 

Prognosis. — The majority of infants suffering from achondroplasia are 
either still-born or die shortly after birth. If the child does survive, the 
expectation of life is normal. The female achondroplasic faces greater risks 
in parturition than a normal woman. 

Treatment, — No treatment is of any avail. Orthopaedic treatment for 
bow legs is unnecessary. The pelvic deformity may necessitate Caesarean 
section. 


DYSCHONDROPLASIA 

Three clinical conditions are included under this heading. In all of them 
islands of ectopic cartilage are found giving rise to multiple ecchondromata 
or enchondromata. The tliree conditions are grouped together because of 
one feature they have in common, namely arrest or perversion of the normS-l 
process of endochondral ossification in certain bones. This change differs 
from that seen in achondroplasia only because it is neither symmetrical nor 
universal. Different manifestations of dyschondroplasia may occur in various 
members of the same family. 

(i) Hereditary multiple ossifying ecchondromata {hereditary deforming 
chondrodysplasia, diaphysial aclasis, or multiple cartilaginous exostoses). This 
is a fairly common disease in which multiple bony tumours are found in 
association with certain other skeletal deformities. It is hereditary and 
may affect several individuals of the same family. It is more common in 
males than in females in the proportion of 3 to 1. It is usually discovered 
in childhood. Palpable bony tumours up to 2 cm. or more across are found 
more or less symmetrically placed near the knee, shoulder, hip, ankle and 
wrist. The scapula, ribs and pelvic bones may sometimes be affected. 
The stature is shortened and the limbs may be unequal in length. In the 
majority of cases the ulna and fibula are disproportionately short in relation 
to the radius and tibia. Bowing of the radius, ulnar deviation of the hand, 
irregular length of the fingers, and valgus deformity of the foot all may 
occur. Sarcoma supervenes in 5 per cent, of cases. Local exacerbation of 
symptoms in a patient over 30 years of age may be the first indication of 
its onset. Rarely pressure of an exostosis upon the spinal cord may cause 
paraplegia, or upon a nerve trunk pain or local paralysis. Aneurysm has 
been recorded from pressure upon an artery. The radiological appearances 
are characteristic. The metaphysis of the bone affected is broadened and 
distorted, and ossifying ecchondromata with broad bases and pointed tips 
project from it. The cartilaginous cap of the tumour is not seen unless it 
is calcified. The earlier the ecchondroma occurs the nearer to the centre 
of the shaft will it be. Where ecchondromata protrude between adjacent 
bones such as the tibia and fibula, local fusion may occur. The ulna is 
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likely to be sliort and to end in a point, articulating with the radius on its 
mesial aspect but not partaking in the carpal articulation. Usually no 
treatment is required but should it be necessary to remove any particular 
swelling this is easily carried out. 

(ii) Multiple chondromaia (EncJi^ytidromaiosis). This is a rare disease 
affecting the bones of the hands and feet. Cartilaginous swellings in the 
fingers and toes begin in childhood and increase in size up to the age of 
30 years. The swellings are firm, elastic, rounded and slightly translucent. 
The skin over the larger ones may be tightly stretched and shiny and show 
prominent veins. The hands and feet may become hideously deformed. 
Sometimes a rib near the costal cartilage, the sternum, the pelvis, and the 
scapula are affected. In certain cases the ulna and fibula are dispropor- 
tionately short as in diaphysial aclasis. Spontaneous fractures may occur, 
and sarcoma may supervene after years. Radiologically chondromata are 
seen as rounded, eccentric translucent areas expanding the corticalis, inter- 
rupting its outline, and projecting into the soft tissues. Sometimes the 
swellings are trabeculated and they may contain dense, punctate, calcified 
areas. Where operation is undertaken to excise some of the chondromata 
care must be exercised to avoid spontaneous fracture of the phalanges or 
metacarpals. 

(iii) Unilateral chondrodysplasia {Ollier's disease). This is a very rare 
type of chondrodysplasia occurring in children and sometimes familial. 
It usually has a completely unilateral distribution, but some cases have 
only one bone or one limb affected, and others are bilateral. Some abnor- 
mality is often first noticed between the first and second years of life, when 
as a rule one limb is found to be shorter than its fellow. The difference in 
length becomes progressively greater as growth proceeds. Deformity may 
occur either because weight bearing causes bending of the bone, or because of 
the different rate of growth where only one of the paired bones is affected. 
Most patients seem to reach adult life, when their symptoms are mainly 
those of their deformities and sometimes of a secondary arthritis. In a 
small proportion of cases sarcoma supervenes. The diagnosis largely depends 
upon examination of radiographs. The ends of the long bones show translucent 
longitudinal strioo interrupted by small pale mottled areas and dark punctate 
spots. In the areas affected there is extensive alteration in the pattern of 
the corticalis and spongiosa, but the centre of the shaft remains normal. 
As the child grows older the typical striped appearance disappears and is 
replaced by dense punctate speckling due to areas of calcification. The 
disease has occasionally been mistaken for osteitis fibrosa, but the radio- 
logical appearances arc pathognomonic. Treatment is concerned with the 
prevention and relief of deformities, and proceeds along the usual orthopaedic 
lines. Osteotomy is sometimes necessary. Fractures are of fairly common 
occurrence, and like the osteotomies appear to unite well. 


Donald Hunter, 
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DISEASES OF THE BONE MARROW 

MULTIPLE MYELOMA 

Synonyms. — Myelomatosis ; Kaliler’s Disease ; Plasmacytoma ; 
Hsematogenous Myeloma. 

Definition. — ^A fatal disease characterised by the development of multiple 
tumours in the slcelcton, which arise from cells of the bone marrow. It is 
very rare. The bones are affected in the following order of frequency ; 
spine, ribs, sternum, skull, scapula, pelvis, clavicle, humerus and femur. 

^Etiology. — Multiple myeloma is of unknown origin. It is a malignant 
neoplasm of the hoematogenous marrow occurring in multiple foci. The 
disease is related to leukaemia, but differs from it in the sharper localisation 
of the neoplasia, the absence of enlargement of the spleen or lymph-glands, 
the much smaller tendency for the abnormal cells to enter the blood stream 
and the frequent appearance of Bence Jones protein in the urine. Inter- 
mediate forms occur with features of both diseases. It is associated with 
interesting alterations of protein metabolism. The disease is sometimes 
familial. It begins most commonly at the age of 55, and only 10 per cent, 
of cases occur before 40. The sexes are affected in the proportion of three 
men to two women. 

Pathology. — Multiple deep red or reddish-grey sharply defined tumours 
are found distributed throughout the red bone marrow. They are usually 
a few millimetres in diameter and very numerous. Occasionally a tumour 
may reach a diameter as great as 5 cm. They are composed of blood-forming 
cells, either myelocytes, myeloblasts, erythroblasts, or cells resembling 
plasma cells. They erode bone, sometimes expand the cortex, and cause 
deformities and spontaneous fractures. Rarely a diffuse hyperplasia of the 
marrow is associated with foci of tumour formation. Tumours may also 
be found outside the skeleton in the tonsils, liver, spleen, kidneys, or sex- 
glands, and these lesions may even precede those in the bones. The marrow 
tumours give rise in the urine to the Bence Jones protein which appears 
as a cloud when the urine is heated to 55° C., rcdissolves at 85° but reappears 
on cooling. It is found in 75 per cent, of cases, from a trace to a large 
amount. In some cases it appears early in the disease, in others late. Its 
occurrence may be continuous or periodic. Sometimes a substance allied 
to amyloid material is deposited in the muscles and in nodules connected 
with the periosteum, bursae, tendon sheaths and joints. It is possible that 
both the Bence Jones protein and the amyloid substance are produced from 
the breakdown of myelomata. The serum globulin is usually increased even 
as much as 8 per cent, (normal 2 per cent.). The albumin-globulin ratio 
may drop from the normal 2*2 to a figure as low as 0*5. The forraol-gel 
reaction is positive (sec p. 253), and there is a very rapid rate of sedimenta- 
tion of the blood. Metastatic calcification while by no means constant has 
been frequently observed in the kidney, lung, stomach, myocardium and 
uterine mucosa. The serum calcium is usually normal, but, taking into 
account the bone destruction which occurs as the result of erosion by the 
marrow tumours and also the metastatic calcification, it is not surprising 
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that liigh serum calcium values have sometimes been recorded. Figures 
from 13 to 16 mg. per 100 c.c. have been found. Those cases with a normal 
serum calcium have a normal calcium output, while those with a high serum 
calcium have an output up to double the normal. Where renal insufficiency 
complicates multiple myeloma the plasma phosphorus is found to be high 
and may rise as the kidney condition becomes worse. The parathyroids 
are not enlarged in multiple myeloma. 

Symptoms, — The initial symptom is pain, often bilateral, in the thoracic, 
abdominal and lumbar regions, and sometimes in the neighbourhood of the 
joints. Progressive kyphosis or angular curvature of the spine with loss of 
total height follows. The spine, sternum and ribs may be tender on per- 
cussion. It is unusual for any of the myelomata to be palpable. In 60 per 
cent, of all cases spontaneous fracture occurs in the ribs, sternum, or later 
in the long bones. In no other type of bone tumour does pathological 
fracture occur so frequently. In some cases amyloid masses may be palpable 
as firm, rounded, slightly tender, subcutaneous nodules more than a centi- 
metre in diameter. They are felt especially in the scalp, along the spine, 
near the joints, and in the musculature, particularly that of the pelvic and 
shoulder girdles. There is usually a hypochromic anaemia, which becomes 
aggravated in the terminal stages. In a few instances cells of the type which 
constitutes the tumour enter the blood stream in larger or smaller numbers, 
and it is probable that they can be found in the majority of cases if a suffici- 
ently careful search is made. In rare instances the anaemia is of the leuco- 
erythroblastic typo (p. 783), Nephritis without hypertension is fairly 
common. The temperature is usually normal but recurring fever has been 
observed. The patient ultimately becomes bedridden and cachectic. It 
seems justifiable on clinical grounds to consider separately what may be 
called the vertebral form of the disease. Here the growth is confined for 
some time to the vertebral and extradural tissues. Moreover, death may 
occur before the growths become widespread, and sometimes without the 
Bence Jones protein having appeared in the urine. In this variety the 
patient rapidly develops signs of a transverse spinal lesion with blockage 
of the spinal canal. The thoracic cord is usually the site of compression 
and there is focal spinal tenderness. Kadiographs show destruction of the 
corresponding vertebral body. 

Radiological Appearances. — In radiographs the marrow tumours are 
found n'lainly in the spine, ribs, sternum and skull. They are seen as clean- 
cut elliptical or circular areas of complete translucence, set closely together 
and varying from 1 mm. to 5 cm. in diameter. The larger tumours may 
expand the cortex of the bone affected. There is a good deal of generalised 
osteoporosis throughout the affected bones. The spine shows coUapse of 
the bodies of one or more vertebrae. The skull is not thickened. Patho- 
logical fractures, especially in the ribs, are very common. 

Diagnosis. — Once the lesions have appeared in many bones the diagnosis 
is easily made. The age of the patient, multiple involvement of the bones 
of the thoracic cage, spontaneous fracture of a rib, Bence Jones protein in 
the urine, progressive ansemia, cachexia and characteristic radiographs 
make an unmistakable clinical picture. Biopsy of a portion of bone or 
examination of a bone-marrow smear from a sternal puncture may reveal 
the characteristic myeloma cells. Secondary carcinomatosis of bones may 
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cause difficulty, especially in cases in which the primary growth is symptom- 
less. It is essential to differentiate the disease from generalised osteitis 
fibrosa (hyperparathyroidism). There is some resemblance in the clinical 
picture as it affects the skeleton, but the presence of the Bence Jones protein 
and the blood chemistry are characteristic. In multiple myeloma the serum 
calcium is usually normal. If it is high it is associated with a high plasma 
phosphorus, whereas the characteristic effect produced by parathyroid 
hyperfunction is a high serum calcium with a low plasma phosphorus. In 
osteomalacia the patient is usually a woman in the child-bearing period of 
life, and a good deal of bending occurs in the bones. The blood chemistry 
is characteristic. Sometimes in the early stages of multiple myeloma wide- 
spread pain in the thoracic, abdominal and lumbar regions may lead to a 
mistaken diagnosis of fibro-myositis. In tuberculous caries of the spine 
neither the ribs nor the sternum are involved. The fact that the Bence 
Jones protein is found in the urine in an occasional case of leuksemia need 
cause no mistake. In those cases in which nephritis complicates multiple 
myeloma the albuminuria may cause difficulty. The Bence Jones protein 
may be detected in the presence of albumin by making the urine slightly 
acid with acetic acid, boiling it and filtering while hot, using a funnel with 
a hot-water jacket. If Bence Jones protein is present the filtrate will become 
cloudy as it cools. 

Prognosis.— The prognosis is hopeless. Death often occurs within sijf 
months of the onset of symptoms, but occasionally a patient survives for 
two years or more. Broncho-pneumonia, cachexia, or compression ])fira- 
plegia with ascending pyelo-nephritis are the usual terminal events. 

Treatment.— The patient should bo treated by rest in bed, anod 3 mes 
and suitable splinting when necessary. Occasionally deep X-irradiation 
can be used with good effect. It alleviates pain and reduces the size of the 
tumoup, but it does not retard the progress of the disease. It is clearly 
unjustifiable to explop, the rieck in search of a parathyroid tumour, ^hen 
the symptoms and signs point to compression of the spinal cord surgical 
intervention may be worth while. Laminectomy reveals a grey or reddish- 
grey extradural mass either pushing the cord backward or encircling it. 
Removal of the mass decompresses the cord and is followed by improve- 
ment. Deep X-irradiation and the wearing of a spinal brace are advised 
after laminectomy. 

Donald Hunter. 

Leslie J. Witts, 


GAUCHER’S DISEASE 

In 1922 Pick discovered a gross osseous form of Oaucher’s disease. It 
IS exceedingly rare. The symptoms are pain in the bones, pathological 
fractures and sometimes angular curvature of the spine. In radiographs 
the bones show patchy osteoporosis. A characteristic feature is that the 
ends of the femora are widened evenly. Both skull and pelvis may be in- 
volved. Sometimes scattered through the bones there are focal pale rounded 
areas whmh expand the cortex. These areas are deposits of kerasin, a galacto- 
lipm. The usual characteristics of Gaucher’s disease are, of course nresent 
(see pp. 834, 835). . ’ ^ 
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HAND-SCHtlLLER-CHRISTIAN’S DISEASE 

The lesions of Hand-Schuller-Claristian's syndrome (lipoid granulomatosis 
or xanthomatosis of bones) are not confined to the calvaria, the orbit or the 
sella turcica (see p. 836). Erosions of the maxilla and mandible have been 
described, resulting in loosening or falling out of the teeth. Erosion of the 
petrous bones may lead to a syndrome simulating otitis media, and bilateral 
deafness has been observed. Large areas of rarefaction have been described 
in the long bones of the extremities, and in the spine, pelvis, ribs and 
clavicles. Pain may occur in the bones affected, especially the head, pelvis 
and thigh. Spontaneous fracture is not uncommon. When the pelvis is 
involved there may be deformity, including shortening of one lower limb. 
In some cases the slaill escapes entirely, diabetes insipidus and exophthalmos 
being absent. Kadiologically the deposits of cholesterol-ester are seen as 
irregular clean-cut translucent areas sometimes with a few coarse trabeculaB. 
In order to distinguish the condition from multifocal osteitis fibrosa it may 
be necessary to excise a portion of bone for histological section. The lesions 
tend to yield temporarily to treatment by X-irradiation. 


Donald Hunter. 
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DISEASES OF THE SKIN 
I. ANATOMY AND PHYSIOLOGY 

( 

In order that the diseases which aflect the sldn may be understood it is 
necessary to give a brief account of the anatomy, physiology and general 
pathology of the skin. 

Anatomy.— The skin is a fibrous structure varying considerably in 
thickness in different parts of the body and covered externally by several 
layers of epithelial cells. On section its main bulk is seen to be made up 
of white fibrous tissue bundles running chiefly parallel to the surface and 
bound together by thin fibres of clastic tissue. The surface of this fibrous 
mass, which is called the derrrm, is not level but is surmounted by a number 
of finger-like projections, called papillae, which fit into corresponding depres- 
sions or pits on the under surface of the epithelial covering which is called 
the epidermis. 

In the fibrous stroma of the dermis blood vessels, lymphatics and nerves 
ramify. The arteries form a plexus of largo vessels at the junction of the 
dermis with the subcutaneous fatty layer and from this deep plexus arteries 
pass upwards, frequently near hair follicles or sweat ducts to wnich numerous 
twigs are sent, to another superficial or sub-papillary plexus situated just 
below the bases of the papillfo. From this smaller vessels pass upwards to 
end in the papillae. The veins follow a similar course in the opposite direction. 

Lymph circulates freely in the spaces between the cells of the epidermis 
and the fibres of the dermis, but definite lymphatic vessels are also found in 
the papillae and in the dermis, accompanpng the blood vessels. 

The nerves of the skin are both medullated and noii-mcdullated. They 
also follow the course of the blood vessels and are distributed to the hair- 
foUiclcs, sweat and sebaceous glands, blood vessels, arrectores pili muscles 
and to the connective tissue bundles in their passage through the dermis. 
Losing their medullary sheath in the sub-papillary layer some fibres pass up 
and are distributed to the papiUa) and to the basal and mucous layers of the 
epidermis, while other medullated fibres end in curious whorls in the papillae, 
which are called the touch corpuscles of Meissner ; a few end in small ovoid 
bodies, known as Pacinian bodies, in the subcutaneous tissue. 

^ The epidermis consists of several layers of cells, varying considerably in 
thickness in various parts of the body. The layer nearest the dermis consists 
of regular cubical cells to which it is intimately attached, and it is from 
this layer that the rest of the epidermis is developed ; it is spoken of as 
the stfcUum germinalivum or basal layer. The layers above this consist 



1395 


ANATOMY AND PHYSIOLOGY OF SKIN 

of cells in various phases of transformation into horn cells, which are seen 
in their final form in the outermost layers. Above the basal layer there are 
several layers of large polyhedral cells with large nuclei and a spongy cell 
substance ; they are bound to one another by fine fibrils from which they 
have obtained the name “ prickle ” cells ; this is the mucous or Maljpighian 
layer. Above this are one or two layers of lozenge-shaped cells, lying parallel 
to the surface of the skin, whose protoplasm contains large deeply staining 
granules, giving to it the name granular layer. Then comes a thin trans- 
parent layer, the stratum lucidum, and above this the horny layer. Here 
the cells have lost their nuclei and protoplasm, and consist only of a cell 
capsule which has been converted into a highly resisting substance called 
keratin ; the cells arc intimately bound together and can only be separated 
with great difficulty. Thus a strong protective layer is produced which can 
only be destroyed by strong acids or alkalis or by violence. 

Ill the cells of the basal layer are produced granules of figment Avhich act 
as a protection against light rays. The pigment is an iron-free substance 
named melanin^ and its method of production is still a matter of controversy. 
In the dark races the deeper cells of the mucous layer also contain melanin 
granules, and these can also be found in wandering cells in the dermis but are 
not formed in these cells. 

Dipping down from the epidermis into the dermis arc certain epithelial 
structures, the hair follicles with their sebaceous glands, and the sweat glands. 

The hair follicles are pockets of epithelium which contain in their walls 
all the layers of the epidermis in a modified form. They penetrate the whole 
thickness of the dermis and often pass into the subcutaneous tissue for some 
distance. The hairs grow from enlarged papillce at the bottom of the pits 
and also consist of modified epidermis, so modified that the cellular structure 
is only visible on the outer layers formed of superimposed scale-like cells, 
the cuticle of the hair ; the remainder of the hair structure consists of an 
outer fibrous part, the cortex, and a more succulent centre, the medulla. 
Hairs are present all over the skin except on the palms and soles, and vary 
very mucli in size. Their ordinary characteristics need no description. The 
hair follicle is inserted obliquely in the skin, and on the aspect Avhere it forms 
an obtuse angle with the surface, a small band of unstriated muscle, the 
arrector pili, is found, attached below to the hair follicle near the paifilla 
and above to the fibrous tissue underlying the surface epidermis. This 
muscle on contraction erects the hair. 

From the same side of the hair-follicle, and lying between it and the 
muscle, so that it is compressed when the muscle contracts, is found a 
sacculated gland growing out of the follicle ; this is the sebaceous gland. It 
secretes an oily substance which lubricates the hair and the skin surrounding 
the follicle. The secretion is produced by fatty degeneration of the cells oif 
the gland itself, and is expressed by contraction of the arrector pili muscle. 
These glands vary much in size and in some cases far exceed that of the hair 
follicle ; in this case they often open directly on the surface of the skin in 
common with the hair follicle. They are most developed on the face, back, 
cheat and scrotum. 

The other eiuthelial appendages are the sweat glands^ which are found 
everywhere in the skin. They are tubular structures which pass down to the 
lowest part of the dermis or into the subcutaneous tissue and end in a coil, 
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the sweat or coll glauJ, the straight portion passing to the suHace being the 
sweat duct. Both the duct and gland consist of a single layer of cubical cells 
which becomes continuous with the basal layer of the epidermis. The duct 
has no special epithelial lining through the epidermis. Involuntary muscular 
fibres, which expel the secretion of the gland and are under the control of 
special pilo-motor centres, are present among the coils of the glands. The 
secretion of the gland is a true secretion and is not produced by degeneration 
of its cells, as in the case of the sebaceous glands. Certain large sweat 
glands, called apocrine glands, occur in the axillae, nipples and pubic region, 
which do, however, show bi-eaking up of the cell protoplasm during activity. 

The only other skin structures that require mention are the nails. These 
are simply modifications of the horny layer of the skin. The nail grows from 
that portion of the nail bed which is partly hidden by the nail fold and 
partly seen as the lunula of the nail, which forms a pale half-moon shaped 
area above that structure ; this area is called the matrix. 

Physiology and Pathology. — The functions of the skin are four in 
number — (1) It forms a protective covering over the whole body; (2) it is 
an organ of secretion ; (3) it is the seat of tactile sensation ; and (I) it plays 
an important part in regulating the temperature of the body. The skin 
also allows of absorj^tion, though this can scarcely be considered one of its 
primary functions. Prom the point of view of dermatology the two first 
functions are the most important. 

The protective function is a double one : firstly the skin as a whole lying on 
a loose connective tissue pad, protects the deex)er structures from damage 
by acting as a buffer ; secondly, the resistant characters of the horny layer 
protect from irritants, not only the deeper structures, but also the layers of 
the skin lying beneath it, for the moist cells of the body unprotected by these 
dry keratinised cells would perish if exposed even to the ordinary atmosphere. 
Damage to the horny layer is responsible for a very large group of inflamma- 
tions of the skin. 

The horny layer, however, docs not act quite alone : it is made more 
impermeable to simple external irritants by the presence of a thin layer of 
oil on its surface which is provided by the secretion of the sebaceous and 
sweat glands. As will be shown later, absence or deficiency of this oily 
secretion renders the skin much more susceptible to external irritants. On 
the other hand, excessive sweat secretion from the large amount of water 
it contains may make the horny layer sodden, and therefore more liable to 
damage. Similarly an excessive sebaceous secretion tends to make the 
horny layer thicker and is an excellent medium for the growth of organisms. 

It must further be remembered that the horny layer does ]iot form a 
complete sheet, but that innumerable invaginations which form the hair 
follicles and sweat ducts are present. These considerably weaken the pro- 
tective power of the horny layer, and it will be found that at these spots 
inflammatory reactions, due to damage of this layer, are most likely to occur. 
It is also practically certain that absorption takes place at these follicular 
openings. 

The secretions of the shin are the sweat and the sebum, the latter of which 
ifl the secretion of the sebaceous glands. The former is a watery fluid which 
contains traces of sodium chloride and other mineral salts, extractives, and 
a very small quantity of urea and fats. It varies very much in quantity, but 
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normally about equals the quantity ol urine voided and, therefore, is re- 
sponsible for the removal of nearly 60 per cent, of the total water excreted 
by the body. The main function of this excretion of water is to maintain 
the temperature balance of the body and, therefore, in hot weather the 
amount of sweat is increased in order to cope v/ith more rapid evaporation 
and BO keep the body surface cool, the quantity of urine being correspondingly 
diminished unless larger quanlities of water are imbibed. In cold weather 
the reverse is the case. 

A small amount of carbon-dioxide is also excreted by the skin, and the 
latter may therefore be said to be an accessory organ of rasjnration. 

The sweat has special interest to i-he dermatologist not only from its 
lubricating effect on the horny layer, but also from the fact that certain 
drugs are sometimes excreted by it, and it is possible that some of the 
eruptions caused by the ingestion of these drugs may be produced by their 
irritating action during the process of excretion by the sweat. 

The sebum is an oily secretion whose function appears to be entirely that 
of lubricating the hairs and surface of the skin : it not only helps to protect 
the skin from chemical irritants, but also from the actinic rays of the sun. 

The other two functions of the akin, namely, the tactile sense and the 
regulation of temperature^ will Jiave been dealt with elsewhere, and as tJioy afiect 
the dermatologist but little, they will not be further considered licro. 


II. GENERAL DESCRIPTION OF SKIN DISEASES 

The bulk of skin diseases fall into two great classes, inflammations and new- 
growths. There are in adebtion certain conditions which cannot be included 
under either of these headings, and will require special mention, namely, the 
disorders of secretion, of sensation, of the circulation, and of pigmentation ; 
atrophies of the skin and ceiiiain congenital abnormalities. It will also be 
necessary to describe the diseases of the hair separately. As so many of the 
inflammations depend upon disorders of secretion, sensation and circulation, 
it is proposed to deal with these first. Before proceeding, however, to deal 
with pathological conditions of the skin, it will be useful to define the terms 
used in describing clinical manifestations. It must be realised, however, 
that these terms are used very loosely, and arc only a convenient form of 
nomenclature. 

A ynacule is a spot which is not raised above the skin ; it may be vascular 
or pigmentary. The term is usually applied to small lesions up to the size of 
a pea, a larger lesion being called a “ j)laque ” or “ tache.” Large sheets 
of redness are generally called an “ erythema.” 

A papule is a solid elevation usually not exceeding the size of a pea. If 
the surface is flat and smooth it is called a plane ” papule ; if pointed an 
“ acuminate ” papule. 

A tubercle or nodule is an elevation usually between a pea and a hazel 
nut in size. The term nodule is also used for small solid swellings in the 
substance of the skin and subcutaneous tissue which do not necessarily 
project above the surface. 

A tumour is a swelling exceeding a hazel nut in size. It need not 
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necesBarily be solid, but this term is not usually applied to thin-walled super- 
ficial fluid swellings. 

A wheal is a circumscribed elevation of the skin of a transitory character 
in which oedema is so marked as to force the blood out of the superficial 
capillaries and so produce a dead white elevation. 

A vesicle is an elevation not larger than a pea containing clear fluid. 

A bulla is a similar lesion of larger size ; in other words, a blister or a bleb. 
A pustule is a similar lesion to a vesicle, bub contains pus instead of clear 
fluid. 

A scale is a lamella of the horny layer of the skin. 

A crust is a mass produced by the drying of exudates on the skin. 

An excoriation is an abrasion of the superficial layers of the epidermis. 

K fissure is a crack in the skin. 

An ulcer is a circumscribed loss of tissue involving the whole thickness 
of the epidermis. 

A. M. H. aRAY. 


III. CONDITIONS PREDISPOSING TO SKIN DISEASES 

A.— DISORDERS OF SECRETION 

Under this heading are included deficiency or absence of sweat and 
sebaceous secretion, and also excessive secretion. 


ANIDKOSIS OR DIMINUTION OF SWEAT SECRETION 

This occurs in many diseases, but is seen in its most marked form in 
xeroderma and ichthyosis. It also is seen in hypo-thyroidism and in its 
more marked form myxoedema, in the degenerating skin of old people, and 
in poisoning by certain drugs, of which arsenic is one of the most frequent 
examples. 

The milder cases of hypo-thyroidism show dryness of the skin, dryness, 
brittleness and thinning of the hair. They improve rapidly under the 
judicious administration of thyroid extract. 


XERODERMA AND ICHTHYOSIS 

These two names are apj^lied to the mild and severe types of the same 
disease. The condition is orsc of abnormal dryness of the skin owing to the 
almost complete absence of sweat secretion accompanied by an overgrowth 
of the horny layer of the epidermis (hyperkeratosis). 

.Etiology and Pathology. — The disease is inherited and often occurs in 
several members of the same family. It attacks both sexes equally. The 
disease is usually noticed about the second year of life, but some children are 
born with a condition closely resembling it (ichthyosis conrjenita ) : these 
children are frequently premature and generally stillborn. There is no very 
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definite evidence as to whether the changes in the epidermis follow the 
absence of secretions, or vice versa, or whether both are dependent on a 
common cause ; possibly the overgrowth of the horny layer is an attempt 
on the part of Nature to compensate for the protection usually supplied by the 
only secretions. Histological examination shows very marked increase in 
the thickness of the horny layer, which is irregular and grows directly from 
the mucous layer, the granular layer being absent. The sweat glands are 
apparently normal histologically, although they do not function normally. 

Symptoms. — In the milder cases (xeroderma) the skin is dry and rough, 
and there may be a certain amount of branny scaling on the surface. On the 
extensor aspect of the limbs the hair follicles are prominent and contain 
small horny spines. The palms and soles are more lined than normal, while 
the flexures of the body show little change. The haic is dry and lustreless, 
and occasionally stunted and brittle, while in a few cases only down grows on 
the scalp. 

In the more marked cases (ichthyosis) the body is covered with large fish- 
like scales which are firmly adherent. They may be thin, transparent and 
colourless, or thick and dark in colour (the so-called alligator skin). In these 
cases the trunk and extensor aspect of the limbs are most involved, the face 
and scalp often showing little change, though the changes mentioned above 
may be present. This dry skin is particularly liable to become inflamed on 
account of alteration in its protective mechanism. 

There is another form in which the disease develops in localised sheets, 
lines or bands (ichthyosis hystrix), but this condition is closely related to the 
linear naovi and wfll be dealt with under that heading. 

Prognosis. — The disease persists throughout life, and although it can be 
relieved by appropriate treatment it never really gets well. 

Diagnosis. — The dryness of the skin, the origin of the disease in early 
life, and its persistence, and the presence of fine or coarse scaling with the 
absence of inflammation render the diagnosis easy. 

Treatment. — This consists in an attempt to replace the natural oil of 
the skin. Frequent warm baths, followed by the appheation of some oily 
preparation, are usually sufficient. One of the most useful preparations is 
glycerin, amyli, adip. lanaj hydros, aa ptes. teq., to which may be added 2 per 
cent, or 3 per cent, of salicylic acid if desired. Too vigorous use of soap is 
to be discouraged. 

Some authorities recommend thyroid internally, on the grounds that the 
condition is due to deficient thyroid activity, but the results obtained have 
been scarcely suflicient to confirm this view. 


HYPERIDROSIS 

Definition. — This is a condition of over-activity of the sweat glands. It 
may be general or local. 

i£tiology and Pathology. — Sweating in febrile illnesses is not included 
under this heading. The generalised forms are usually seen in adults, while 
the localised varieties are not infrequently seen in younger people. They 
are both probably due to disturbances of the nervous system, though it is 
difficult to say that they always occur in neurotic individuals. There is 
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no doubt, however, that hyperidrosie is very liable to produce a neurotic 
condition. 

Symptoms. — Generalised hyperidrosis. — In this condition tlie patient 
sweats excessively, often on the least exertion or excitement. The sweat- 
ing may bo so severe that the patient has to change his clothes several times 
a day — even in cool weather. 

Localised hyperidrosis. — There are certain regions of the body particu- 
larly liable to excessive sweating, namely, the palms and soles, the axillae, 
and the genital region and perineum. The sweating is often very excessive, 
and may last for a very long time ; there is, however, a tendency for the 
condition to diminish with age, it being most marked in the latter half of the 
second and the third decades of life. 

The sweat allows certain saprophytic organisms to grow freely, with the 
result that decomposition takes place, and an extremely offensive odour 
develops. This is chiefly noticed in the feet, and is spoken of as bromidrosis. 
Occasionally the sweat is coloured [chromidrosifi)^ due to bacterial activity. 

The skin constantly soaked in sweat is subject to attacks by irritants, 
bacterial and otherwise, and various forms of dermatitis are frequent com- 
plications of hyperidrosis, especially the forma spoken of as miliaria rubra 
and dysidrosis (see p. 1414). 

Prognosis. — Localised cases will generally respond to treatment ; buir 
the more severe generalised cases are apt to be very persistent. 

Treatment. — ¥ot the generalised cases frequent warm baths arc required, 
to keep the aldn clean. Dabbing on a solution of tannic acid (1 pet cent.) 
in 50 per cent, alcohol, or a dusting powder of talc containing 3 per cent, 
salicylic acid, is often useful. The general health should be looked 
to, and all dietetic errors and habits liable to cause sweating rectified. 
Some cases benefit by the internal admin iLStration of broinides and 
belladonna. 

The localised cases ^ when extreme, are best dealt with by X-rays. Ten or 
twelve doses, each of 120 r skin unit), given in groups of four doses at 
weekly intervals, with intervals of one or two months between the groups, 
usually give a satisfactory result. Bromidrosis of the feet is best dealt with 
by frequent washing and change of socks, by bathing in 1 in 4000 potassium 
permanganate solution, or by washing with lysoform, or other formalin soap. 
The feet should then be freely dusted with the powder mentioned above. 


SEBOREHCEA 

Definition. — By the term seborrhena is meant an over-activity of the 
sebaceous glands, resulting in an abnormally greasy skin. 

iEtiology. — Tliis condition occurs from the time of puberty onwards, 
gradually dimiiushing as age increases. It tends to affect certain races and 
families, but is pUbo influenced by the habits of individuals. Gastric dis- 
turbance, conslipation, anaemia, uterine trouble and the like all tend to 
exaggerate the condition. 

Pathology. — The condition apj)earB to be due to some disturbance of 
metabolism Jiot yet fully determined. Some autliorities consider that 
infection by certain organisms play a part, but the evidence is inconclusive. 
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Symptoms. — The regions affected are the face — especially the nose, 
naso-labial folds — ^tbe scalp, chest and back. In the milder cases the skin 
is greasy ; in the more severe cases it is thickened — giving rise to a muddy 
appearance — and the follicles are patulous. This condition Darier has labelled 
“ la kerose.” In other cases the sebaceous follicles are plugged with semi- 
solid sebaceous material. 

Complications. — Soborrhoea is the underlying cause of many skin 
affections. Acne vulgaris is merely a more marked stage of the foUicular 
plugging noted above. Infection by cei-tain organisms producing sebor- 
rhceic dermatitis is very common, while the skin is especially liable to 
ordinary eczema and impetigo contagiosa. Acne rosacea is particularly 
liable to occur in seborrhceic individuals. 

Treatment. — The general health must receive attention. Diet should 
be regulated to get rid of dyspepsia and constipation ; especially should 
excess of sugars and starches be avoided. Iron and arsenic are indicated 
in anssniia, and utcriiie troubles should be appropriaiely treated. 

Frequent washing with soap and water is necessaiy. Sulphur has a 
marked effect in diminishing the accretion and especially in preventing 
organisms from growing in it ; it may be used as a powder — sulphur, precip. 
5 parts, pulv. talc to 100 parts ; or as a lotion, potass, sulphurat. min. 60 ; 
ap. viu. root. fl. oz. 2, aquam ad fl, oz. 8. 


B.~ DISORDERS OF SENSATION 

The disorders of sensation comprise hypericstheaa, ausesthesia and par- 
a9stheflia. 

HypercBstheda is generally symptomatic of some organic or functional 
disease of the nervous system, and has little or no importance in derma- 
^ohgy. 

Anmtlicsia also is usually symptomatic ; bat one form occasionally 
comes under the notice of the dermatologist first, namely, that associated 
with syringomyelia. The individuals affected show aniesthesia with trophic 
changes in the skin of the fingers, often with whitlows and other signs of 
skin sepsis, Further investigation shows the lesions to be only pait of a 
more general disease of the nervous system. This type is spoken of as 
Morvau’s disease, and is dealt with elsewhere (p. 1731). Localised areas of 
ana 3 Bthe 8 ia, with redness, are frequently an early sign of leprosy (see 

p. 122), ^ , 

PaTcBstliesia forms the most important group from the dermatological 
point of view, as it includes itching or pruritus. 


PRURITUS 

Under this heading are included those cases of itching of the skin in 
which there is no other obvious dermatosis, It may be general or local. 



1402 


DISEASES OF THE SKIN 


Geneealised Peuritus 

Etiology and Pathology. — The causes of general pruritus, apart from 
that due to animal parasites, may roughly be classified as follows : 

1. The presence of toxic substances circulating in the blood. For 
instance, in diabetes and jaundice from the presence of sugar and bile-salts 
ill the blood. Similarly certain ingested drugs, such as opium, will cause it. 
It also occurs in gout and nephritis. 

2. As a symptom of some blood diseases, such as leukaemia and lymph- 
adenoma. 

3. In atrophy of the skin in old people, the so-called senile atrophy. 

4. In a large group of cases in which no cause can be found, and which are 
considered' of functional origin. 

Symptoms. — In the majority of cases itching is the only or main 
symptom, but others, such as tingling and burning, may be present. It 
may vary very much in intensity, and may be intermittent. Some people 
suffer most in hot weather ; but it is more frequent on exposure to cold. Hot 
baths sometimes being on attacks. In the more severe types the condition 
is most distressing, the patient rarely has any peace, but is constantly scratch- 
ing, it keeps him awake at night, and as a consequence his general healtl^ 
suffers and he becomes a nervous wreck. In spite of this, it is extraordinary 
how little sign there is of scratching on the skin ; some cases show a certain 
number of linear excoriations, but the scratch lesions are rarely as marked 
as they are in the localised forms and in parasitic affections. Sepsis of the 
skin is rarely seen. 

Diagnosis. — It is essential to try and find the cause. Parasitic infection 
should be excluded in the first place, and then internal ailments, including 
the blood diseases. The presence of marked scratch lesions, especially with 
sepsis, suggests a parasitic origin ; the special distribution of parasitic lesions 
will be considered under their appropriate headings (p, 1441 et seq.). 

Treatment. — In the cases in which no definite cause can be assigned it 
is necessary to attend to the general hygiene of the patient. Diet requires 
careful regulation ; alcohol, strong tea and coffee should be forbidden, as 
should all substances likely to produce urticaria, c.g. shell-fish, strawberries, 
etc. ; hot and highly seasoned dishes and excess of nitrogenous food are 
better avoided. Any disturbance of digestion, especially constipation, 
should be treated. In bad cases sedative drugs may be required, of which 
bromides, belladonna, cannabis indica and valerian are the most useful. 
Injections of pilocarpine are recommended in dry skins. In cases of sleep- 
lessness, hypnotics may be required. Opium should be avoided, as, apart 
from other reasons, it may increase the itching. 

Local treatment depends oi» the conditions which excite the pruritus : 
for instance, in some cases baths are advantageous, while in others they 
increase the itching. If the skin is dry, as in senile pruritus or when associ- 
ated with xeroderma, oily preparations are beneficial : glycerin of starch 
and lanolin in equal parts, or cocoa-nut oil with a little soft paraffin, are 
useful preparations, especially if 1 or 2 per cent, menthol or phenol is added. 
Liq. picis carbonis and liq. plumb, subacet. fort, aa min. 120, and milk to 
fl. oz. 8 is often satisfactory. Most cases, however, get most relief from alkaline 
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baths and lotions : for the latter lotio alkalina (sodium bicarbonate and 
borax, 1 per cent, of each in distilled water) answers well. 

It is very important to sec that the patient changes his undervest at night. 
Many patients do not do so, and this undoubtedly predisposes to pediculosis. 
Even, however, in cases where no pediculosis appears to be present, cases arc 
often cured by attention to this detail. 

Localised Prueitus 

Certain parts of the body are liable to pruritus ; these are the anus, 
vulva, and scrotum. Other local areas, however, may be attacked, such as 
the front of the ankle, lower part of the leg, thighs, back of neck and scalp. 

etiology and Pathology. — Most of these localised cases probably start 
from some transitory cause, which gets better ; but a vicious circle has been 
started, the scratching bringing on itching, and this causes scratching again. 
In the case of the anus, piles are a frequent cause. Some cases are, as 
Castellani has shown, due to fungus infection. Vaginal discharge frequently 
starts a vulval pruritus, as do sugar and other irritating substances in the 
urine. Sweating and friction of clothes, and possibly some parasitic con- 
dition, such as dhobic itch, may start a scrotal pruritus. 

For the other cases it is generally difficult to find a cause, and it is usually 
necessary to treat symptoms. 

Symptoms. — The localised itching is often followed by marked changes 
in the skin from rubbing and scratching. The usual change noted is that 
called lichcnification, in which the skin becomes thick and rigid, the lines of 
the skin deeper, and the area assumes a dull purplish colour, and on clearing 
up often leaves deep brown pigmentation. This is well seen in the patches 
in the fiexures and on the limbs, but is modified in the moist parts, where it 
usually takes on a white sodden and swollen appearance, surrounded by a 
bright red inflammatory zone. The surface is often covered by numerous 
excoriations or blood-stained crusts. Occasionally these excoriations may 
become septic, and ulceration may occur. The symptoms are often so severe 
as to affect the patient’s health by sleeplessness and worry. 

Treatment. — The treatment recommended for generalised pruritus is 
often indicated in the localised cases, such as that directed towards obtaining 
sleep. 

The first thing to do is to remove any local cause ; e.g. vaginal discharges 
may require treatment. The bowels should be made to act freely by paraffin, 
saline aperients or enemata ; aloes is better avoided. Irritating food, 
especially coffee, alcohol, curries, etc., should be interdicted. Piles may 
require surgical treatment, and any rectal discharge, fistual or worms should 
be dealt with. All the parts should be carefully washed, mild alkaline 
lotions or weak antiseptics being useful, and afterwards dried thoroughly 
and a talc or zinc oxide powder applied. Further relief may be obtained 
by the application of 1 per cent, phenol and camphor cream, or 5 per cent, 
oleinatum cocainse (B.P.C. 1923). If these milder measures fail, the parts 
may be painted with silver nitrate, grs. 10, ap. eether. nit. fl. oz. 1, twice or 
three times a week, and a bland cream or mild alkaline lotion applied. In 
cases due to fungus infection, Castellani’s fuchsin paint (see p. 1436) usually 
proves efficacious. 
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The most radical results, however, are obtained by X-rays. Three or 
four doses of 120 r ( J skin unit) given at weekly intervals to the affected 
area will nearly always remove the itching completely, and the secondary 
changes in the skin will disappear. For localised body pruritus, excellent 
results are obtained by painting the affected parts with crude coal tar, which 
is allowed to dry, and a talc powder applied. This method should not be 
used if sepsis is present. Further, much relief is often given by exposures 
to the ultra-violet rays of the mercury- vapour lamp. 


C.-UISOEDERS OF CIRCULATION 

Only certain circulatory disorders have any bearing on skin diseases, 
if we do not include those disturbances associated with inflammation. Those 
which are referred to below usually come to the dermatologist on account 
of secondary changes produced in the skin. 


ACROCYANOSIS 
Synonym.— Chilblain Circulation. 

This is a condition most frequently met with in young women, though 
by no means confined to them, characterised by persistent blueness of the 
extremities, including the hands and feet, the nose and the ears. It includes 
the condition known as erythrocyanosis crururn pucllarium frigida, which is 
fully described on p. 1079. 


CHRONIC VASCULAR STASIS OF THE LOWER LIMBS 

This condition occurs in almost all individuals approaching middle life, 
and progresses with age. In individuals suffering from varicose veins it 
commences earlier. As a rule no special symptoms axe produced, but if the 
skin of the lower part of the leg is damaged — and it is particularly prone to 
injury — it does not heal well, and there is a great tendency for a dermatitis 
to be set up. In some cases, however, the venous congestion causes itching, 
and if the skin in this region is scratched a moist dermatitis is liable to arise, 
which becomes septic, and healing docs not readily occur. In these ways 
we have the well-known “ eczema of the leg ” produced. These cases 
frequently go on to ulceration, and the familiar chronic varicose ulcer of the 
leg is the result. ^ 

ROSACEA (ACNE ROSACEA) 

Definition.— This is a chronic vascular congestion of the nose and 
central part of the face, resulting from dyspepsia and other internal con- 
ditions, and followed by secondary inflammatory changes in the skin. 

iEtiology and Pathology. — The disease is common in both sexes, but 
rather more so in women. It begins usually after 30, but is occasionally 
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seen before that age^ It is generally casaociated with dyspeppia, usually 
of the flatulent type, though in many cases there is no very obvious gastric 
disorder, Cases have been recorded in which complete achylia gastrica 
was present^ or in which there was considerable diminution in the hydro- 
chloric acid in the gastric juice. Uterine disturbance and the menopause 
are responsible for some cases. Alcohol and strong tea drinking are potent 
causes. 

The mechanism of this vascular dilatation is not quite clear. It is gener*- 
ally assumed that some toxic substance is absorbed, and acts on the vaso- 
motor system ; but it is more probably a neurosis. The follicular lesions 
are the result of the congestion and of the increased sebaceous secretion 
which the hypcrfieinia causes, as well as of increased activity of the skin 
cocci . 

Symptoms.' — The early symptoms are either those of transitory flush* 
ing of the face, or the nose gradually becomes red. Examination shows the 
presence of dilated vessels on the alae of the nose. Later the congestion 
becomes more marked and not only affects the nose but the adjoining parts 
of the checks, the chin and the centre of the forehead. The redness may be 
p^rsistenb or remittent ; it is worse after meals. There is usually an increase 
in sebaceous secretion so that the skin becomes abnormally greasy. Scattered 
red papules now appear at the follicular openings, and often a bead of pus is 
seen in them, but no sebaceous plug or comedo. This is the typical “ acne ” 
rosacea. If the skin is very dry, this papular rash may be absent ; but the 
whole affected area may become dry and scaly, especially if exposed to the 
weather, showing that the congestion renders the skin more susceptible to 
mild cxtern:il irritants. In other cases, these inflammatory conditions are 
absent ; but the vessels become very dilated, and much disfigurement 
results. In the most severe cases there occurs an overgrowth of skin and 
subcutaneous tissue which converts the nose into a Jobulatcd tumour — 
rhinopJiyma. A number of cases show a persistent type of conjunctivitis, 
sometimes associated with a keratitis and corneal ulceration. The severity 
of the eye symptoms does not, however, appear to correspond with that of 
the skin lesions. 

The patients complain of few symptoms except dyspepsia and 
flushing of the face ; but the unsightliness of the condition brings them for 
relief. 

Diagnosis. — The “ acne ” variety must be distinguished from acne 
vulgaris, by the limitation of the lesions on tlie centre of the face, by the 
underlying congestion and vascular dilatation, and by the absence of the 
comedo. The age is also a help, as acne vulgaris is commonest between 
15 to 30. It must be remembered that sometimes the two conditions occur 
together. In dry “ eczemas ” of the face, the possibility of an underlying 
rosacea should not bo overlooked. 

Treatment. — The cause must first be dealt with. A fractional test 
meal will give useful information as to digestive function. Easily digested 
food, with a minimum of carbohydrates and green vegetables, should bo 
ordered, little or no fluid should be taken with meals, and alcohol and strong 
infusions forbidden. Sod. bicarb, grs. 15 to 20 with a bitter three times a 
day after food is of groat help. Dilute hydrochloric acid, min. 20 thrice daily, 
may be given in achlorhydric cases. The non-dyspeptic oases often do 
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well on bromides and belladonna. Ichtbammol grs. 3 to 5 (in capsules), or 
mcntbol, gr. 1, t.d.s., is often useful. The bowels should be regulated. 

Local treatment should be sedative in the main. In the acneiform cases, 
calamine lotion with liquor calcis sulphuratae (1 in 8) applied two or three times 
a day should suUicc. In the dryer forms, ung. aquosum (B.P.) should be 
applied night and morning. When the veins are much dilated and un- 
pleasantly prominent they may be destroyed by electrolysis or a fine 
jjointed cautery. In the cases with much hypertrophy it may be advisable 
to remove some of the overgrown tissue with a knife. This can be done 
without leaving much scarring. 


Of the other disorders of circulation which occasionally come under the 
notice of the dermatologist may be mentioned Raynaud's disease and 
erythromelalgia ; but these are dealt with in other sections of this work (see 
pp. 1075, 1078). 

A. M. H. Gray. 


IV. INFLAMMATIONS OF THE SKIN 

0 

Having dealt with some of those disorders which predispose to inflam- 
matory changes, it is now possible to consider the Inflammatory Diseases 
of the Skin. These may be divided roughly into two great classes : (1) 
The superficial inflammatory dermatoses, due mainly to irritants applied ex- 
ternally ; and (2) the deep inflammatory dermatoses, due mainly to toxic 
substances circulating in the blood. This division is not quite so definite 
as one might suppose, but it is a good basis on which to work. There 
are, however, a certain number of inflammatory dermatoses which 
cannot easily be placed in cither group ; these will have to be considered 
separately. 


A. -THE SUPERFICIAL INFLAMMATORY DERMATOSES 

These are produced as a rule by the application of external irritants to the 
skin, but there arc a certain number of cases in which the external irritant 
cannot be traced, and in which the general symptoms suggest an internal 
toxin. External irritants may also cause deep-seated inflammatory derma- 
toses, but only when they are introduced through the epidermis ; thus, the 
puncture of the hairs of the fettle may produce an urticaria, the infection 
of a crack an erysipelas, a syphilitic chancre or a patch of lupus vulgaris. 
Nevertheless, the general rule is that a superficially applied irritant pro- 
duces a superficial dermatosis. 

External irritants may be classified into the following groups : (a) 

chemical ; (6) heat and cold ; (c) actinic ; (d) bacterial ; and (e) mechanical. 
This order is chosen because the clinical types can best be explained in this 
way. The reaction of the skin to these different irritants is generally of the 
catarrhal type, which is known as “ eczema.” This term has, therefore, been 
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used freely to label lesions, but, as will be explained later, is used more rigidly 
in describing cases. 

iEtiology and Pathology. — Chemical irritants applied to the skin may 
cause immediate, or primary, local necrosis, but only those reactions of the 
skin to irritants which do not cause local death of the tissues are dealt with 
in this section. Secondary local necrosis does, however, sometimes result 
from such reactions, as in the case of chronic leg ulcer following a varicose 
“ eczema.” 

Chemical irritants applied to the skin produce different forms of reaction 
according to the intensity of the irritant. The reactions also vary consider- 
ably in degree according to the sensitiveness or susceptibility oE the subject 
to varying irritants. 

Recently a great deal of attention has been directed to the subject of 
“ sensitiveness,” or “ allergy,” of the skin. It is recognised that sensitivity 
may be congenital or acquired, and also that it may be specific for certain 
substances, or more or less general. For instance, certain individuals arc 
congenitally sensitive to the “ primula obconica,” or Chinese primrose, and 
whenever they come in contact with this plant a dei-matitis will result. On 
the other hand, persons who are not sensitive to this plant can be made so 
by rubbing the leaf into scarifications made in the skin, or by injecting into 
the skin, in appropriate doses, the active principle which has been isolated 
by Bloch. These arc examples of congenital and acquired specific sensitive- 
ness respectively. 

General sensitiveness is loss well defined, but again may be congenital 
or acquired. In this connection, congenital peculiarities of the skin, such 
as xeroderma, have to be considered. 

If an intense irritant, such as a mustard plaster, is applied to the skin, 
the whole area to which it is applied becomes intensely red, owing to con- 
gestion of the papillary vessels ; the epidermis becomes oedematous, and if 
the action is prolonged, small vesicles or even large bullre develop under the 
horny layer. Le.sions of this type are spoken of as cnjthemalous eczema. 

If a milder irritant is applied it may only attack the follicles, which are 
the most vulnerable part of the protective mechanism of the skin. In this 
case small follicular papules are produced, which in the more acute cases are 
surmounted by a small vesicle. These papules tend to group together on an 
erythematotis base forming circumscribed patches. These are the 'papular 
and vesiculo- papular ecze'tnas. With some irritants — croton oil, for example — 
follicular pustulabion may also occur. The pus in this case is sterile, and the 
lesions dry up when the irritant is removed. This constitutes pustular 
eczema. 

Lastly, there is a type iir which the primary lesion appears to be produced 
by cracking of the horny layer. It is seen, for instance, on the face in children 
who dribble, and on the hands of those who use soap and water to excess. 
Under these conditions the horny layer becomes sodden with water, and this 
takes place more readily if alkalis, such as soap, are present. Then the 
skin dries quickly, especially when exposed to the wind, hot sun or a fire, 
and the homy cells tend to separate from one another, exposing the delicate 
mucous layer. In this type scaling first appears, followed rapidly by ery- 
thema. This is one form of squamous or erythemato-squamous eczema. 

All these primary reactions are liable to undergo secondary changes. 
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Thus, fluid may exude from the surface from rupture of the vesicles and 
bull 83 , producing a weeping eruption (eczema ruhrum). Or, in the drier types, 
scaling may occur from irregular formation of the horny layer (this is the 
secondary type of squamous eczema). The moist cases may become infected 
with pus organisms, and the exudate may dry in the form of crusts (eczema 
crustosum). Thickening of the horny layer may occur, especially when the 
palms and soles are attacked, and this leads to cracking in the deeper folds of 
the skin (eczema rimosum). Occasionally in the lower extremities lymphatic 
obstruction ami an overgrowth of the epidermis is produced (eczema verru- 
cosum)f or even elephantiasis may occur. 

In order to classify these eczematous lesions a little more usefully it is 
advisable not to speak of a superficial inflammation produced by a known 
external irritant as an “ eczema,” but to call it a '' dermatitis,” qualified by 
the name of the irritant which causes it, as, for example, “ formalin derma- 
titis.” To use the word dermatitis without qualification is not so informing 
as to use the word “ eczema.” 

For a large group of cases in which the external irritant cannot be traced, 
or in which it is one of those mild irritants to which every one is exposed, 
such as the air, or the friction of clothes, and also for certain cases in which 
the lesions are disseminated over the body, the term “ eczema ” is still used 
for want of further sotiological knowledge. * 


DERMATITIS FROM CHEMICAL IRRITANTS 

These irritants are so numerous that it is impossible in a work such as this 
to attempt to give a complete description of them. ^J’hcy may, however, 
roughly be divided into the following classes : (1) Due to animal poisons ; 
(2) due to plants ; (3) due to chemical agents used in medicine ; (4) due to 
chemical agents used in trades ; and (5) due to decomposition of body 
secretions. 

1. Superficial dermatitis due to animal poisons is rare, most of the 
reactions being of the deep type, as they arc injected by the stings and bites 
of insects. Some forms of calerpillar, c.g. the woolly- bear, however, 
occasionally produce an eczematous reaction. 

2. Plants are probably responsible for more cases than are diagnosed. 
The Rhus toxicodendron or poison ivy produces the most marked symptoms, 
but this plant is rarely found in tliis country. The symptoms are an acute 
erythematous dermatitis, usually with much bullous formation, attacking 
chiefly the exposed parts, face and hands, but also affecting the moist parts 
of the body, the genitals, axilla3 and flexures. Japanese lacquer, which is 
made from one of the Rhus family, may also give rise to a dt^rmatitis in 
susceiitible individuals. The commonest plant in this country to produce 
a dermatitis is the Primula ohconica^ but other species of the primula may 
attack susceptible individuals. The lesions arc similar to those mentioned 
above, but much less severe. Among other plants which may produce a 
dermatitis are Daphne mezereon^ oleander, rue, parsnip, dafl:odil, and 
chrysanthemum, while handling certain woods, such as teak, satin-wood 
and ebony, may produce similar effects. In all doubtful cases of “ eczema ” 
it is well to look for the presence of one of these irritating plants. 
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3. Of the CHEMICAL AGENTS USED IN MEDICINE soDie, such as cantharides, 
mustard, croton oil, ohryBarobin and iodine, are used to produce varying 
degrees of dermatitis. Others may produce it unintentionally, among these 
being boric acid, iodoform, sulphur, carbolic acid and perchloride of mercury. 
Formalin, much used in pathological laboratories, produces a damaging 
effect on the homy layer, followed by a squamous and fissuring dermatitis. 
Sulphur, used in the treatment of scabies, is a common cause of an erythemato- 
squamouB dermatitis on the flexor aspects of the limbs, on the abdomen and 
back, and is associated with intense irritation. Further, surgeons, students 
and nurses are apt to develop a dermatitis of the hands from the use of various 
antiseptics. 

4- Trade Dermatitis. — This is very common, and the lesions produced 
are often specific. They are very numerous, for a description of the majority 
of which special works should be consulted. Among the more common are 
the soap and water dermatitis seen in washerwomen and in those engaged in 
household duties. This may take the form of a dry fissuring dermatitis on the 
back of the hands and forearms, or a papulo- vesicular dermatitis in the same 
situation. Its eatiology has already been discnssed. Grocers and bakers 
are subject to a vesicular dermatitis of the hands, from handling sugar and 
dough : the so-called grocer’s and baker’s itch. French polishers, photo- 
graphers, leather workers, etc., are frequently subject to dermatitis from 
articles used in their trades. These affections are usually of the papulo- 
vesicular type. 

An acute erythematous dormatitus affecting the exposed parts of the 
body has been seen in those engaged in making eicplosives, also a more acute 
form caused by “ mustard gas.” The lesions in this case closely resemble 
those produced by poison ivy, 'the same distribution being observed. 

Tar and oil acne , — Tar and various oils commonly give rise to a folli- 
tjulitis, with a central keratotic plug like a comedo, associated with perifolli- 
cular inflammatory papules and pustules, and found on those parts of the 
body which come into contact with the irritants. 

Grouped comedones . — In infants who have been rubbed with camphorated 
oil an eruption often occurs about the chest, neck and chin. The lesions are 
small black follicular plugs, closely placed, and are often associated with 
troublesome inflammatory complications. 

Hair dyes . — An acute dermatitis of the face, particularly affecting the 
eyelids, is seen in persons who use certain hair dyes, especially those con- 
taining paraphenylenediamine. 

Fur dyes . — Certain cheap furs, chiefly rabbit skin dyed with some of the 
phenylenediamine group of dyes, are responsible for a dermatitis involving 
the neck and chin. There is often a considerable latent period between the 
first wearing of the fur and the appearance of the eruption. 

5. Intertrigo. — ^Decomposition of sweat and other body discharges 
may set up a dermatitis, usually of the erythematous type. This is best 
seen in fat women who are not too cleanly in their habits, the lesions being 
found under the breasts, in the folds of the abdomen and groins, and on the 
genitalia. A similar condition is often seen about the napkin region of 
infants. An erythema first appears, the horny layer of the skin, becomes 
sodden and is removed by friction of the parts, and a raw oozing surface 
results. 
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Jacquet^s erythema infantum , — In some children an eruption consisting 
of pea-sized papules occurs about the prominences of the buttocks, thighs 
and abdomen under the napkin ; the depths of the folds escape. Occasionally 
these lesions spread beyond the napkin area and frequently they are capped 
by a vesicle or crust. These cases appear to be due to ammoniacal urine 
and must be carefully distinguished from congenital syphilis. The condition 
is spoken of as ‘‘ infantile erythema of Jacquet.” 


DERMATITIS FROM HEAT AND COLD 

The erythema, followed often by blistering, as a result of a burn or scald, 
is well known. Similar but usually milder and more transient erythema may 
follow exposure to cold. The application of carbon-dioxide snow to the skin 
for purposes of treatment is a good example of the effects of extreme cold. 

Erythema ab Iqne. — Frequent exposure to the fire produces a curious 
recticular erythema, followed by pigmentation. 

Erythema Pernio (Chilblains). — Chilblains are frequently seen after 
exposure to cold. They occur chiefly in children and old people, and par- 
ticularly in those whose peripheral circulation is sluggish. The lesions^ are 
salmon -pink to purplish, varying in colour, which occur chiefly on the 
fingers, toes and the lower part of the legs, and which itch intensely. The 
lesions may ulcerate and produce extremely indolent sores. When the 
helices of the ears are attacked, as they sometimes are in old people, con- 
siderable loss of tissue may result. The treatment for this condition is the 
same as for “ Acrocyanosis ” (see p. 1079). 

Trench Foot. — A somewhat analogous condition was met with in the 
trenches in France during the War of 1914-1918, in men who had to stand for 
long periods in the wet and cold. The feet became swollen and painful, the 
skin was reddened and blistering, and even necrosis occurred. The condition 
took a long time to subside. 


DERMATITIS FROM ACTINIC RAYS 

Erythema Solare. — Light, whether from the direct rays jof the sun or 
from artificial sources, produces marked inflammatory changes in the skin. 
The sun’s rays produce first a transient erythema which subsides, leaving pig- 
mentation ; but in other cases a more persistent erythematous dermatitis 
occurs, associated with oedema and thickening of the skin and scaling or 
blistering : this is the so-called “ erythema solare.” 

Tropical Skin. — Exposure to tropical sun for many years may lead to 
atrophy of the skin with pigmentation and warty formation. 

Prurigo (Estivale. — A rather rare condition occurs in some children in 
which it appears that the sun’s rays are an exciting cause. It consists of 
the appearance on the face and hands of small very itchy papules which 
appear during the summer and disappear in the winter. They are not always 
limited to exposed areas, but these regions are always the most severely 
attacked. The condition is a very peristent one, and any treatment, except 
protection from the sun’s rays, has little or no effect. 
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Hydro A (Estivale. — This is a much rarer condition than the preceding 
one and occurs in persons suffering from hsematoporphyria congenita, though 
not in these cases only. The lesions are blisters, which appear on the parts 
exposed to the sun’s rays, and scars are left when the blisters disappear. 

X-RAY AND Radium Dermatitis. — X-rays produce much more persistent 
forms of dermatitis than the sun’s rays. If a slight overdose of X-rays is 
given, an erythema develops in the course of 1 to 3 weeks, which then gradu- 
ally subsides. If a larger dose is given, the erythema may come on earlier 
and blistering may occur, which takes weeks to get well. Finally, in the 
still more intense burns, necrosis of the skin, with the formation of an 
extremely indolent ulcer, develops. In other cases, atrophy of the skin, 
with telangiectases and pigmentation, occurs, which may, after many years, 
break down into an indolent and painful ulcer, and this may in turn become 
epi theliomatous . 

Radium may produce a similar series of changes. 

ECZEMA 

A description of the more specialised superficial dermatosis produced by 
mechanical and bacterial irritants will be left until those eruptions for which 
we reserve the term “ eczema ” have been discussed. The diagnosis and 
treatment of the dermatoses dealt with in the preceding paragraphs, together 
with that of eczema, will be considered at the end of this section. The 
reason for this is because it is probable that the lesions of eczema are pro- 
duced, in part at least, by chemical, thermal and actinic irritants, and that 
pathogenic bacteria do not play an active part. Mechanical irritants do 
play a secondary role, and irritating chemical substances produced by sapro- 
ph;^ic organisms are also concerned, but the latter are really chemical and not 
bacterial irritants. 

Under the term “eczema” are included — (1) Certain cases of derma- 
titis, probably due to chemical irritants, the identity or nature of which 
has not been discovered. (2) Cases in which individuals are so susceptible 
to irritants that they react to mild stimuli that would not ordinarily be 
classed as irritants, such as a slight exposure to the sun, a cold wind, the 
warmth of a fire, or even to the friction of the clothes. (3) Cases which, 
having commenced with a simple dermatitis caused by an irritant, fail to 
get well on its removal and the patient becomes hypersensitive, to that fresh 
patches are produced, either in the neighbourhood of the original lesion or 
in other parts of the body. In fact, another factor is present which is spoken 
of as “ sensitiveness.” 

.£tiology. — Many views are held as to the causes of this “ sensitiveness.” 
First there is the possibility of an inherited susceptibility or diathesis. This 
may be nothing more than some congenital peculiarity of the skin of which 
a recognisable form is xeroderma, already discussed. Abnormalities of 
secretion and of circulation alter the resisting power of the skin. So, probably, 
do certain toxic states, such as gout and rheumatism ; deficient elimination, 
as occurring in nephritis ; chronic infections, as in pyorrhoea and tonsillar 
sepsis ; digestive disturbances and alcoholism. Disturbances of the nervous 
system, such as teething in infants, uterine troubles and the neuroses, may 
play a part. 
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More importaut, however, ia the possible absorptiow. of toxins from a 
local focus of dermatitis producing a hypersensitivenesB or “ allergic ” con- 
dition, so that a violent local reaction occurs in the skin if the secretions 
from the original focus are brought in contact with other areas. 

Pathology. — In eczema and superficial dermatitis the anatomical changes 
are most marked in the epidermis and papillary layers. There is congestion 
of the papillary vessels, with overgrowth (acanthosis) and oadema (spongiosis) 
of the mucous layer, and wandering cells may be present throughout the 
epidermis. Ballooning of the cell of the mucous layer occurs and minute 
vesicles appear. The horny layer is improperly formed, the cells retaining 
their protoplasm and nuclei, with the result that they shrink up on reaching 
the surface, from evaporation of water in the protoplasm, and so scaling is 
produced. This pathological condition is called 'parakeratosis. 

Symptoms. — The general type of lesion found in eczema has already 
been described (p. 1397), It now remains to describe some of the common 
types of case met with, and this is conveniently done by referring to the 
regions of the body affected. 

Face and Scalp. — Eczema of the face of a very definite type is frequently 
met with in infants. It usually occurs in the first year of life, and is more 
frequently met with in the winter months. It begins with a red irritable 
spot on one or both cheeks, and spreads fairly rapidly, so as to involve the 
whole face and often the scalp. In the more severe cases lesions are found 
on other parts of the body. The initial lesion is a red swollen patcK or a 
group of follicular papules which later develop into an eczema of a scaly or 
weeping type. Itching is always intense but paroxysmal, the child rubbing 
the parts violently with the hands or against the pillow. In the moist 
variety septic infection may occur and thick yellow-green crusts form on 
the surface, Infantile eczema is often very resistant to treatment and may 
last from six months to a year, even imder careful treatment ; it usually 
dies out, however, during the second year of life. 

This type of eczema occurs about three times as frequently in males as 
in females, and is often followed later in childhood by a condition frequently 
known as “ flexural eczema,” which is dealt with below. 

Another type, also seen in infants, commences on the scalp, usually as a 
scaly or crusted patch, which becomes eozematised, usually as a result of 
scratching, and tends to spread down to the forehead and face. 

In slightly older children a generalised eczematous condition of similar 
distribution, but of a septic type, is seen in association with nasal and aural 
discharge. Small follicular pustules are often present, and blepharitis is 
common. This is really an eozematised impetigo — that is, a direct bacterial 
infection, and not of the same nature as the first named, which is non-bacterial 
in origin. 

Another common form of eczema met with on the face in children con- 
sists of sharply circumscribed scaly patches, always dry and with a surface 
like crepe. These patches occur in the region of the mouth and nose, and 
can generally be traced to dribbling, running at the nose, the habit of licking 
the Up or smearing the face with a wet finger, or to the use of strong soaps. 
Some cases, however, are of streptococcal origin (p. 1423), The conation is 
produced by rapid drying of a sodden horny layer as described above, and 
goes by the name of “ pityriasis simplex.” 
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In adult life, eepeoially in oldish people, an acute erythematous eczema 
of the face is apt to develop. It usually appears quite suddenly. The whole 
face becomes acutely red and swollen ; the oedema of the eyelids often being 
so great as completely to close the eyes. In severe cases blistering may 
occur ; but usually the acute oedema subsides and scaling ensues. This 
stage may either clear up completely or a chronic eczema ^aracterised by 
redness, thickening of the skin, and scaling may follow. These acute cases 
are often associated with a similar condition of the hands and forearms, in 
fact the parts exposed to the air are most likely to be affected, and this 
condition is particularly prone to occur in cold weather. In some cases also 
a history can bo obtained of a coexisting septic dermatitis elsewhere, fre- 
quently on the leg, and in these cases it is possible that some absorption from 
this has rendered the patient susceptible. Once a patient has had an attack 
he is always liable to recurrences, and great care must be taken to avoid 
exposure to extremes of temperature. Cases of this type may be limited to 
the eyelids, and a troublesome and chronic condition develops. 

Occasionally the papulo-vesicular type of eczema is met with on the 
face ; it is not infrequent on the forehead, generally in men under the hat- 
band, and often occurs in those who perspire freely. 

Eczema of the scalp is usually of bacterial origin. This also applies to the 
ears (see Seborrhoeio Dermatitis p. 1427). 

“ Flexural Eczema.” — This is a well-recogxiised condition, which occurs 
usually in children, but may continue into adult life, and occasionally com- 
mences after puberty. It is a very specialised condition, and has been 
variously named “ Besnier’s prurigo,” or flexural prurigo.” It frequently 
follows facial eczema in infants, and is also frequently associated with asthma. 
These three conditions form a syndrome and are manifestations of an under- 
lying congenital condition named by Czerny the “ exudative diathesis.” 
The lesions are those produced by friction, and vary from moist eczematous 
patches to patches of chronic lichenification. The areas affected are chiefly 
the flexures of the elbows and knees, less frequently the backs and fronts 
of the wrists, the back of the hands, the sides of the neck and the face. Other 
parts of the body may be affected, and an extensive eruption is sometimes 
present. The condition is essentially a curious form of pruritus, the cause 
of which is not yet established. Experiments made with a view to demon- 
strating protein sensitiveness are still inconclusive. In the majority of 
cases the condition tends to die out before puberty. 

Upper Limbs. — The hands and forearms, also being exposed to the 
weather, are subject to eczema. The erythematous type frequently com- 
plicates that of the face, and runs a similar course. 

Papulo-vesicular eczema of the backs of the hands and the forearms is 
very frequent. It is generally produced by external irritants, whose nature 
can often not be determined. The lesions usually consist of rather sharply 
circumscribed red patches covered with numerous vesicles which rupture 
and leave oozing, pitted raw areas of the size of a pin’s head. Sometimes 
the whole patch is considerably swollen with oedema. There is a groat 
tendency in this type for fresh patches to appear in the neighbourhood, and 
evpD on distant parts, 

A chronic form is sometimes met with in the palm, chiefly along the 
deeper folds. It begins as an ill-defined red patch, and subsequently marked 
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thickening of the homy layer takes place. Owing to its inelastic nature 
skin cracks and deep fissures are produced, which are very painful and very 
chronic. This type is spoken of as eczema rimosum. 

An acute vesicular form is also seen on the hands, chiefly on the palms 
and sides of the fingers, especially in people whose hands perspire freely. 
Owing to the thickness of the horny layer on the palm, these vesicles are 
very deep-seated, and appear like sago-grains in the skin. At first they do 
not rupture, but run together and form large blebs which can often be seeji 
to be purulent. The attacks usually come on quite suddenly, and the feet are 
often attacked simultaneously ; they occur chiefly in the hot weather when 
sweating is profuse. This condition is called dysidrosis or cheirojpompholyx, 
and was originally thought to be due to obstruction of the sweat ducts, with 
the formation of retention cysts. This is now known not to be the case, and 
that the vesicles are produced by an inflammatory exudate. It is probable 
that the skin is made sodden by excessive sweating, and this renders it sus- 
ceptible to the attack of some external irritant. A similar condition has 
been observed from handling aurantia, a substance used in explosives, which 
shows that the condition may be produced by an external irritant. A number 
of these cases are due to fungus infection, the so-called “ eczematoid ring- 
worms ” of the hands and feet (see p. 1437). 

Trunk. — Eczema on the trunk is nearly always secondary to patches 
starting elsewhere, if acborrhoeic dermatitis and dermatitis due to irritants 
such as sulphur are excluded. There is, however, one type to which reference 
should be made. In people who sweat much, and especially in infants, an 
eruption of small vesicles, each surrouiided by an inflammatory zone, some- 
times appears on the trunk. The lesions appear to be formed around the 
sweat duct openings. This condition is called miliaria rubra, or frickly heat, 
and is probably of the same nature as the vesicular eczema of the hands, tbe 
mouths of the sweat follicles being softened by the sweat and some irritant, 
possibly a bacterial irritant, causing an inflammation. 

The nipples are sometimes the seat of an eczema ; but this is nearly always 
of external origin, either from careless treatment during suckling, or from 
injury from stays. 

Genitals and Anus. — The moist areas of the genital and anal regions are 
liable to be attacked. These are not infrequently secondary to a pruritus, 
a traumatic dermatitis being produced. On the anus and vulva, thickening 
of the skin, called licherdfico/tion, is most common, and has been already 
mentioned. The scrotum is occasionally the seat of an erythematous derma- 
titis very distressing to the patient, and very intractable. A considerable 
number of cases of eczema in the genito-crural region are due to infection 
with fungi, or yeast-like organisms, and in order to exclude these a careful 
microscopic examination of the scales should be made (see p. 1436). 

Lower Limbs. — A special form of eczema is very common on the lower 
part of the legs. It is associated with chronic vascular stasis. It is generally 
met with in middle-aged or old people, but is frequently seen in younger 
persons who suffer from varicose veins, hence its designation varicose eczema. 
it begins either from an infected abrasion which does not heal, or from scratch- 
ing an itchy leg. Once started the inflammation spreads, as the condition 
of the skin does not favour resolution. The extension is often due to ill- 
devised dressings which further lower the resisting power of the skin and 
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favour the retention of dischargea. An extensive weeping or crusted derma- 
titis, therefore, follows, and this is rarely confined to the leg on which it starts, 
the other soon becoming infected, probably from contact in bed. Owing to 
the poorly nourished condition of the skin, ulceration is very prone to occur, 
and thus the chronic varicose ulcer, so familiar to the out-patient department 
of any hospital, develops. These cases are particularly prone to spread to 
other parts of the body by the mechanism referred to above. 

The feet are subject to the same type of acute vesicular eczema as the 
hands. 

The Nails. — The matrix of the nails may be involved in an eczematous 
process affecting the hands and feet, and may either show a marked irregu- 
larity of growth, with roughening of the surface of the nail, or the nail-plate 
may be pushed up from the nail- bed by parakeratosis beneath. 

Diagnosis. — Keeping in view the types of eczema already described, the 
diagnosis of the lesions should present little difficulty ; to deternaine the 
cause, however, is not so easy. Efforts must, however, first be directed to 
try and discover an irritant, and if it cannot be found, or if it appears to be 
one of those mild irritants which do not normally produce a skin reaction, 
the cause of the patient’s susceptibility must be investigated. These causes 
have already been discussed and require no repetition. As to the nature 
of the irritant, some help is obtained by the type of reaction and by its 
distribution ; for instance, in an acute eczema affecting the face and hands, 
exposure to the wind or sun or to some irritant, as the primula, is 
suggested. With trades certain parts of the body tend to be especially 
exposed. Lesions affecting the exposed parts and the moist parts of the 
body suggest some strong volatile irritant, such as rhus poisoning. 

Acute erythematous eczema has occasionally been mistaken for erysipelas ; 
but the absence of a sharp line of demarcation, a slowly spreading edge and 
high fever, should render the diagnosis simple. Acute giant urticaria of the 
face is unassociated with redness or vesication. The lesions of erythema 
multiforme are smaller, more sharply defined, and deeper-seated. 

The squamous forms have to be distinguished from seborrhoeic dermatitis ; 
this is often difficult, but the characteristic features of this latter disease 
will be considered later. 

Ringworm of the glabrous skin tends to occur in circumscribed circular 
patches or rings, and the fungus can easily be found under the microscope. 
A special form occurring in the groins is characterised by its bilateral 
symmetry, its sharp spreading edge, and the presence of fungus in the 
scales. 

Pityriasis rosea in extreme forms may lead to confusion, but the acute 
generalised onset, and the presence of some of the typical oval lesions, with a 
collarette of scales attached about a millimetre from the free edge, will usually 
settle the diagnosis. 

Psoriasis is rarely confused, owing to its characteristic distribution on 
the extensor aspects of the limbs, its usual sharply defined patches, and the 
dry silvery scaling, seen even in the smallest papules. A few cases, how- 
ever, of isolated patches made up of small ag^egated psoriasia papules 
may be very difficult to distinguish from localised patches of squamous 
eczema. 

The moist forms have to be distinguished from impetigo contagiosa. In 
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this disease, however, the vesicles are larger but rarely seen, while the pres- 
ence of isolated crusted lesions of varying size, with little or no inflammatory 
zone surrounding them, is characteristic. 

The vesicular eczemas of the hands and feet may be caused by a ringworm 
fungus. This should always be suspected in the chronic spreading cases, and 
must also be looked for in the acute cases. The diagnosis is made by finding 
the mycelium of the fungus in the walls of the vesicles — a task not always 
easy. A curious type of Assuring eczema between the toes is almost invari- 
ably caused by a ringworm fungus. 

The eczemas found in the course of animal parasitic affections, such as 
pediculosis and scabies, will be dealt with later. 

Prognosis. — This is always uncertain. Most cases of dermatitis due to 
an external irritant applied on a single occasion get well readily when the 
irritant is removed. Those caused by the repeated application of the same 
irritant, as in trade dermatitis, are apt to be more persistent, while recurrent 
attacks may be extremely troublesome. Once the skin has been damaged 
subsequent attacks are more common and more resistant to treatment. 

Those cases in which some underlying susceptibility exists are always 
apt to be resistant to treatment. 

Treatment. — Prophylactic. — This depends on the search for the 
irritant, and its removal. The latter is not always possible in case of trades ; 
but much can be done to insist on scrupulous cleanliness. It must* not, 
however, be forgotten that the use of strong soaps, soda and turpentine to 
remove traces of a man’s occupation are often the cause of the dermatitis. 
In cases where these substances have to be used, by washerwomen, etc., the 
use of a cold cream or some glycerine preparation to replace the grease of the 
skin will prevent a good deal of trouble. 

Eczematous subjects sliould ])Totoct themselves from the sun, cold wind, 
and heat of the fire. 

Local Treatment. — This applies equally to the cases of dermatitis due 
to known irritants, and to those we have labelled “ eczema.” The main 
treatment in the early stages, after removing the cause, is to protect the 
skin and to provide soothing application to allay the inflammation. The 
use of soap and water will generally have to be forbidden. 

In the early and acute stages lotions are most suitable, grease in any 
form being badly tolerated. Calamine lotion can be applied frequently 
and allowed to dry on the skin, the powder it contains forming a p;rotective 
dressing over the surface ; it is best used in the acute erythematous and 
papulo-vesicular form in which there is not much oozing. In the weeping 
cases, lead lotion applied on linen and kept moist is more suitable ; it forms 
an insoluble albuminate of lead which acts as a protective layer. If, how- 
ever, much sepsis is present, it is well first to use a mild antiseptic, baths 
of 1 in 4000 potassium permanganate, or lotions of 1 in 4000 perchloride of 
mercury, or 1 in 1000 acriflavine being very suitable. If these lotions dry 
the skin too much 3 per cent, glycerin may be added. 

As soon as the acute stage has subsided oily preparations are better. 
It is well to begin with one containing a considerable percentage of water, 
the lin. calaminee (B.P.C.) or linimentum calcis being the type. Ichthammol, 
2 per cent., may with advantage be added in most cases, and if the itching 
is severe 1 per cent, to 2 per cent, phenol. Later the water can be given 
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Up and either pure oily preparations as lin. calaminee co, (6.P.O.), or oint- 
ments used. These latter are not satisfactory if there is much discharge ; 
but this can be checked by painting the surface once every second or third 
day with 2 per cent, to 3 per cent, silver nitrate in sp. sether. nit. 

Once the chronic stage has been reached pastes are the best means of 
applying medicaments. Zinc paste consists of zmo oxide, 25 ; pulv, amyl., 25 ; 
parafE. moll., 50 parts, and makes a firm dressing when spread on linen or 
Unt. It not only affords good protection, but allows a certain amount of 
absorption to take place. 

If the chronic cases do not respond to treatment stimulating prepara- 
tions are required, and can be incorporated in the zinc paste. Ac. pyrogallic., 

1 per cent, to 2 per cent. ; coal tar, 1 per cent, to 5 per cent. ; or oil of cade, 
5 per cent, to 10 per cent., are useful, and where there is thickening of the 
horny layer 1 per cent, to 3 per cent. ac. salicylic, should be added. Chronic 
dry cases, and even moist ones, if not septic, often do well if painted with 
crude coal tar which is allowed to dry on. X-rays, 120 r of a skin unit), 
repeated 3 or 4 times at weekly intervals, are extremely valuable in resistant 
cases, and cause rapid disappearance of the lesions. 

In septic cases the crusts should be removed by warm oil or starch- 
poultices, and a weak mercurial or fiavine lotion first applied, and after- 
wards a zinc paste containing 3 per cent, ammoniated or yellow oxide of 
mercury. 

The gelatine paste of Unna is very useful in the chronic eczemas of the 
leg, after any sepsis has been removed by antiseptic dressings. Certain 
chronic eczemas of the legs do well when strapped with varicosan or elasto- 
plast bandages recommended by Dickson Wright, and this method is particu- 
larly valuable when ulcers are present. 

For facial eczema of infants, 3 per cent, crude coal tar in zinc paste, 
spread on a mask and continuously applied, is of great value ; or the special 
tar paste devised by White of Boston, U.S.A., may be employed. The same 
paste is the most satisfactory application in cases of flexural eczema of the 
non-inf ective type. 

General Treatment.— -T he patient must be examined for any conditions 
hable to lower his general resistance. Septic foci, such as pyorrhoea, or 
tonsillar sepsis, should be removed. In the more acute cases ib is advisable 
to put the patient on milk diet, and to keep him in bed. In the less severe 
cases a light diet, the avoidance of alcohol, strong coffee and tea, hot and 
highly seasoned ^shes, shell-fish, salted meats and cheese, should be pre- 
scribed. Constipation should be dealt with, while intestinal fermentation 
may be met by the exhibition of salol or bismuth salicylate, grs. 10 to 15 ; 
ichthammol, min. 2 to 5 ; or menthol, gr. 1 in capsules three times a day. 
In gouty subjects alkahne waters and colchicum are indicated. 

In the infantile facial cases, the children are usually overfed and some 
reduction in diet is often required. 

In debilitated cases cod-liver oil is of value, while arsenic and iron are 
helpful when anasmia is present. In acute cases vin. antimoniale, min. 5, 
t.d.s., has been much recommended. 

Sleep is often disturbed, and will require sedative drugs to allay itching, 
and in the worst oases hypnotics : bromides are useful for the former, while 
for the latter sulphonal, methylsrJphonal and chloral hydrate arc among 
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the best. Morphine should be avoided, owing to the prolonged nature of the 
cases and to its tendency to increase itching. 

Desensitisation . — ^As has been noted above, of recent years it has been 
realised more and more that many cases of eczema are dependent on the 
sensitiveness to specific irritant. The ofEending substance can sometimes be 
determined by the reaction produced when it is applied to the skin, or in 
doubtful cases a series of substances can be applied under pieces of strapping 
and can be introduced by puncture or scarification, all tests being carefully 
controlled. In the so-called “patch test,*’ when the offending substance is 
applied under strapping, a local eczematous reaction appears ; when puncture 
or scarification is employed, a wheal is produced. 

If the cause of sensitiveness is thus discovered it is possible, in some cases, 
to desensitise the patient by injecting intrader mically an extract of the 
offending substance in minute and gradually increasing doses. Further, in 
cases where no specific substance can be determined, it has been found 
possible to desensitise patients by the injection of non-specific protein 
substances. 

A method much in vogue at the present time is to withdraw 5 to 20 c.c. 
of blood from a vein of the patient and to inject either the whole blood or 
the serum from it into the gluteal muscles. Another method is to inject 
5 to 10 c.c. of sterile milk on several occasions, at 2 to 3 days’ interval, 
intramuscularly. Peptone is also used by some, and may be given either 
intravenously or intramuscularly. 


DERMATITIS FROM MECHANICAL IRRITANTS 

Acute dermatitis due to mechanical irritation is best seen in the redness 
and blisters found on the hands after rowing or on the seat after riding, in 
those unused to these exercises. The chronic form shows itself as a thicken- 
ing of the horny layer as seen in the callosities on the hands and feet. The 
form of dermatitis of mechanical origin, however, which requires special 
attention here is that produced by the fingers and finger-nails. 

J. SCRATCH EUCPTION 

Constant friction applied to a localised area produces changes in the skin 
of a characteristic type. The skin becomes thickened and los^ its elasticity ; 
the folds and lines are much exaggerated, and the angular areas of skin inter- 
vening become prominent and shiny, resembling the papules of lichen planus ; 
the colour may be the same as the normal skin, or red, but generally purplish, 
and sometimes the surface is finely scaly or warty. In old-standing cases 
much brown pigmentatiop may be present. This condition is spoken of as 
“ lichenificationy^ and is seen at its best in localised pruritus, already described 
on p. 1403. 

When general irritation is present the scratch lesions are more diffuse. 
The finger passing over the skin causes contraction of the arrectores pili 
muscles and the follicles are erected ; the next sweep of the finger-nail 
scrapes the top off the erected follicle and a spot of blood appears, which 
dries as a blood-stained crust. In bad cases, linear excoriations are produced, 
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consisting of a ime of blood-stained crusts. If sepsis supervenes, typical 
impetigo contagiosa lesions are produced, and these are particularly common 
in children ; in other cases “ eczematisation *’ occurs — that is, the inflamed 
papules group together to form a patch or patches, which may be dry and 
scaly or may weep. Patches of hcheniflcation may also be found mixed 
with other scratch lesions, while in the most severe cases, ecthymatous 
lesions, boils and linear ulcers may occur. 

2. CALLOSITIES AND COHNS 

These are localised overgrowths of the horny layer, the result of local 
mechanical irritation. A corn differs from a callosity in that the central 
portion shows a much greater degree of overgrowth than the periphery, and 
forms an inverted horny cone which presses on the sensitive dermis, producing 
much pain. A corn may develop from a callosity, but frequently arises 
independently. 

Symptoms . — Callosities are seen as a painless thickening of the horny 
layer over the ball of the foot and on the palms of the hands, in the latter 
situation especially in manual workers. They may also occur in other 
situations. 

Corns may be of two kinds — (1) the hard and (2) the soft. The former 
are painful, horny elevations, chiefly seen on the feet, and especially in people 
who wear badly fitting boots. The common sites are on the dorsal surface 
of the little toes and on the plantar surface of the great toe and over the 
head of the first metatarsal bone. If the surface layers are removed with 
a razor a central “ core,” often stained black or dark brown from hEemorrhage, 
will be seen. 

Soft corns are found on the lateral aspects of the toes in the interdigital 
spaces. They are usually lentil-sized raised swellings, covered with sodden 
epidermis, and intensely painful. Soft corns are invariably found associated 
with interdigital ringworm. 

Treatment. — Callosities require no treatment. The principal point 
in the treatment of corns is to remove injurious pressure ; this can be done 
firstly by fitting suitable boots, and secondly by taking pressure off the com 
by wearing a ring of spongiopiline around it. The surface horny layer should 
be pared down with a sharp knife or razor and 10 per cent, salicylic acid 
plaster applied or salicylic acid collodion painted on, the softened homy layer 
being removed daily. Soft corns are treated as for interdigital ringworm 
(see p. 1438). 


DERMATITIS ARTEFACTA 

This is the name given to self-inflicted lesions of the skin. These are 
usually found in hysterical individuals, who produce them in order to induce 
sympathy, or in persons who are endeavouring to exact compensation or 
to avoid some unpleasant duty. 

Symptoms. — The lesions are produced by various means, such as friction, 
the application of strong acids, or alkalis, or of blistering fluid, by heat or 
by the aid of some sharp instmment. All stages from simple erythema to 
actual destruction of the skin may occur. They may be single or multiple, 
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but are found on parts of the body easily accessible to the hands, and especi-* 
ally to the right hand (in left-handed people to the left hand). The lesions 
are very characteristic, especially those in which a liquid agent has been 
used. They have very sharp edges and the outline is angular, unlike that 
seen in any ordinary skin eruption ; and not infrequently irregular patches 
near the main lesions have the appearance of having been produced by a 
spilt hquid. In addition, it may be noted that in the case of the malingerer 
the artefact may simply consist of keeping open an already existing lesion. 

In hysterical cases anaesthesia of the palate has been frequently noted. 

Treatment. — For effective cure the patient must be kept under observa- 
tion, and caught in the act of producing the lesions. This may jmt a stop 
to further activities. Otherwise, occlusive dressing and mental treatment 
are required. 


DERMATITIS FROM BACTERIAL IRRITANTS 

Many different organisms are capable of producing dermatitis of external 
origin, and the eruptions produced are usually characteristic of the organism 
causing them. These will be described under the organisms concerned. 

1. PYOGENIC INFECTIONS 

It is not always possible on clinical examination to determine whether a 
given lesion is produced by the streptococcus or the staphylococcus. It 
used to be held that the superficial infective vesicular lesions were due to 
the streptococcus, while the loUicular pustular lesions were of staphylococcal 
origin. While this appears to be true for the latter, it is now recognised 
that certain vesicular lesions may be of staphylococcal origin. 

(a) Impetigo Contagiosa 

Symptoms. — This is an affection chiefly seen in children. It affects 
mainly the exposed parts, such as the face and hands. The initial lesion is 
a small pea-sized clear vesicle, which, owing to its superficial position between 
the homy and mucous layers, has an extremely thin wall and ruptures very 
easily. Before rupture, however, the fluid often becomes turbid, and if cultured 
in this condition contains both streptococci and staphylococci. If cultured, 
however, in the very early stages, pure growths of streptococci may usually 
be obtained. Once ruptured, fluid exudes freely from the base of the blister 
and dries as a crust. The crusts vary in thickness and character according 
to the amount of secondary infection, being thin and amber-coloured if 
little secondary infection is present, but thick and greenish if it is consider- 
able. Usually the lesions are numerous ; they are asymmetrical and 
obviously spread by local inoculation. 

When the lesions occur in folds, such as at the angles of the mouth or 
nose and behind the ears, a troublesome fissure is likely to form, and generally 
crusting is absent, the fissure being surrounded by a moist, sodden, red 
area. 

The disease is very contagious and children inoculate one another freely, 
any slight abrasion b^ng sufficient to allow the entrance of the infecting 



PEMPHIGTTS NEONATORUM 1421 

organism. One particularly common cause is pediculosis capitis, and in this 
case the scalp is usually first afiected. In all cases of impetigo of the scalp 
or back of the neck, search should be made for pediculi. 

Occasionally the blisters do not rupture early, but spread centrifugally, 
flattening down in the centre as they progress, and leaving a ring-Hke bullous 
margin {impetigo circinata). In other cases a large number of bullous 
lesions appear very rapidly, with little or no crust formation (impetigo hullosa). 
Staphylococcus aureus can usually be grown in pure culture from cases of 
these types. 

Any of these varieties may occur in adults, but the crusted form has 
generally smaller crusts than in children. One of the most frequent areas 
to be aflected in adults is the beard region, and impetigo contagiosa is one of 
the forms of so-called “ barber’s rash.” 

Diagnosis. — This is usually easy. The presence of scattered crusts, 
with little or no surrounding erythema, and the occasional small, very thin- 
walled blister, and an asymmetrical distribution chiefly on the exposed 
parts, is unlike any other condition. 

Treatment. — In most cases the treatment is easy. The crusts should be 
removed by bathing in warm water, by fomentations or by warm olive-oil 
compresses, or in bad cases by starch poultices, and the raw surface covered 
with 2-5 per cent, ammoniated mercury ointment. In most cases it is 
advisable to incorporate the ammoniated mercury in Lassar’s paste and 
spread this on lint and tie it on. The acutely spreading bullous form is 
treated in the first instance by pricking the blisters and dressing with 
1 in 1000 acriflavine lotion. In very resistant cases, injections of mixed 
strepto- and staphylococcal vaccine have proved useful, but are rarely 
required. 

(6) Pemphigus Neonatorum 

Synonym. — Impetigo Neonatorum. 

This is a form of bullous impetigo seen in newly-bom infants and is 
characterised by the presence of varying-sized blisters on the skin. 

etiology and Pathology. — Pemphigus neonatorum has precisely the 
same cause as impetigo contagiosa, but produces its characteristic features 
on account of the ease with which the homy layer separates from the under- 
ling mucous layer in small infants. Infection is usually conveyed on the 
^gers of the mother or nurse. Pure cultures of Staphylococcus aureus can 
usually be obtained from the bullse in their early stages. 

Symptoms. — The eruption usually appears in the first few days of life. 
A clear blister appears, which rapidly increases in size, and others soon occur 
in the neighbourhood. There is little or no tendency to crust formation, 
though the blisters frequently rupture, the raw surface being protected 
by the loose blister wall which lies over it. Blisters vary in size from a pea 
up to a florin or larger, and in severe cases may be very numerous, covering 
practically the whole surface of the body. The lesions may commence 
on any part of the body, but are frequent about the napkin area. In the 
most severe forms the horny layer is so rapidly separated over large areas of 
the body that blister formation is not an obvious feature. This variety is 
known as derrmtitis exfoliativa infantum or “ Ritter’s disease,” and ends 
fatally in a large proportion of cases. 
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Diagnosis. — The pemphigoid syphilide must be distinguished from 
pemphigus neonatorum. In the former condition the eruption is sym- 
metrical) is chiefly found on the prominences of the buttocks, on the palms 
and soles ; other symptoms of syphilis are present, such as wasting, snuffles, 
fissures at the angles of the mouth, and other syphilitic skin eruptions. A 
Wassermann reaction will in doubtful cases settle the diagnosis. 

Prognosis. — Mild cases respond rapidly to treatment, but in the more 
rapidly spreading cases the prognosis is always grave. 

Treatment. — The bullae should be opened and their contents absorbed 
"with cotton-wool. Strips of lint soaked in 1 in ICKX) acriflavine lotion should 
be applied, and changed three times a day or more often if necessary. It is 
important that the blister edge should be removed by forceps, so that the 
lotion may act on the spreading edge of the lesions. The child should be 
well wrapped up to prevent loss of heat. 


( c ) Ecthyma 

In this condition local gangrene of the skin occurs and an ulcer, surrounded 
by a deep inflammatory zone and covered by a crust, is produced. The 
lesions are not always of pyogenic origin, but may be brought about in various 
ways ; but as they have some resemblance to impetigo contagiosa, it will be 
well to describe them here. , 

Etiology and Pathology. — The type seen in children is often of 
streptococcal origin and begins as an impetigo. Scratching or a debilitated 
conffltion of the patient allows of a more violent reaction, and necrosis 
occurs. The frequency with which ecthyma is associated with urticaria 
papulosa, scabies and pediculosis points to trauma as an eetiological factor. 
The large round adult type, referred to below, is nearly always preceded 
by a boil, which is a staphylococcal infection, while the linear type can be 
shown to be produced by violent scratching, to which is added secondary 
pus infection. 

Symptoms. — ^All varieties are most often seen on the legs and buttocks. 
The lesions are usually discrete and few in number, but there are exceptions. 
They have the appearance of impetigo contagiosa lesions, but there is a wide 
congested area aroimd the crusts, and these latter are not “ stuck on ** but 
firmly fixed. On removal an ulcer the size of the crust is found. This type 
is usually found in children. Another variety is seen in adults especially, 
in association with pediculosis vestimentorum, and was seen very frequently 
during the War of 1914-1918. Two types are seen : the large circular type, 
which has the characters of those mentioned above, but the individual lesions 
are larger, and the linear or gutter-shaped type, in which long ulcers, often 
2 or 3 inches in length and covered with a thick crust, are present. 

Diagnosis. — This has to be made from the ecthymatous syphilide, usually 
a late tertiary manifestation! In this condition there is a tendency to group' 
ing of the lesions, and they are of a more chronic type. Other syphilitic 
manifestations, a positive Wassermann reaction, and rapid response to 
anti-syphilitic remedies will settle the diagnosis. 

Treatment. — ^Local treatment is similar to that of impetigo contagiosa. 
The crusts should be removed by baths or starch poultices, and Lassar’s 
paste with 3 per cent, ammoniated mercury tied on. In the adult cases, alter 
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the Bepsis has been removed by 1 in 4000 perchloride of mercury or 1 in 1000 
acriflavine dressingB, Unna’s paste should be applied and changed every 2 
or 3 days until healing takes place. Where debility and malnutrition are 
present, suitable internal treatment must be resorted to, cod-liver oil and 
malt, and the preparations of iron, arsenic and the phosphates being most 
useful. 

{d) PlTYRIASlFOKM DERMATITIS 

Certain forms of circumscribed, dry, superficial dermatitis, with fine 
branny scales, are sometimes seen in association with impetigo contagiosa 
and appear to have the same origin. In fact, all stages between the two 
conditions can be traced. The name impetigo pityroides is sometimes applied 
to this type of case. In other cases dry scaly patches are found without any 
impetigo contagiosa lesions, and streptococci have been isolated from them. 
These cases are sometimes indistinguishable from the scaly patches which 
occur on the faces of children, and which are described in the section on 
Eczema (p. 1412), where it is suggested that moisture and soap play the 
chief part in their production. It would thus appear that the streptococcus 
may produce lesions clinically identical with those produced by these physical 
and chemical causes. It has been thought also that some forms of circum- 
scribed scaly dermatitis found about the neck and trunk, and also in the 
flexures of the limbs, and which have in the past been loosely grouped as 
seborrhoeic dermatitis, are probably of streptococcal origin, but further 
investigation is necessary in order to group them clearly. 

These lesions are often resistant to treatment. They are frequently 
associated with a good deal of itching, and are often followed by secondary 
changes due to friction, namely, “ hchenification ” and “ oczematisation. * 

Treatment. — The early cases somoetimes respond well to applications of 
dilute ammoniated mercury ointment ; others, however, do best on ac. 
saUcyl., grs. 15 ; liq. picis carbonis, min. 15 ; past, zinci ad 1 ounce. Once a 
condition of Hchenification is established, the treatment should be on the 
lines laid down for local pruritus (p. 1403). 


(e) Follicular Impetigo of Bockhart 

This is the name given to a superficial pustular eruption of staphylococcal 
origin seen in connection with the hair follicles. 

Symptoms. — The lesions consist of small beads of pus situated quite 
superficially at the mouths of the hair folHcles, each being surrounded by a 
narrow red zone. Generally the hair can be seen penetrating the centre of 
the pustule. There is no tendency for the lesions to run into one another, 
each remaining quite distinct. Usually groups of them occur in localised 
areas, but sometimes their distribution is very extensive, cases occurring in 
which almost every stout hair is surrounded by a pustule. The most frequent 
sites are the fronts of the thighs, the legs, the genitals and the backs of the 
forearms. A very troublesome variety is seen on the scalp of children be- 
tween the ages of 2 to 5, the infection being usually derived from a dischargi^ 
ear or nose. The whole scalp is affected, and the condition is combined with 
a superficial septic dermatitis which affects also the face, and often spreads 
to other part^, of the body. Ciliary blepharitis is a frequent complication. 
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This is the condition which was formerly described as pustular eczema. The 
majority of localised cases occur in conjunction with other forms of pyodermia ; 
they are seen in scabies and pediculosis, and also in people suffering from boils. 

Treatment. — The general health of the patient must be attended to, and 
all local foci of sepsis dealt with on surgical lines. A search for parasitic 
infestation must be made and appropriate measures adopted. In the local- 
ised cases, the pustules should be punctured, and 1 in 1000 acriflavine lotion 
applied ; if this proves too irritating, lead or calamine lotion should be used, 
the accumiilation of powder from the latter being bathed away daily with a 
weak alkaline lotion. Mercury lotions are better avoided, as they tend 
themselves to produce follicular pustulation. 

The more extensive cases are very resistant to treatment. Shaving the 
affected areas, followed by the application of mild antiseptic lotions or sedative 
lotions and alkaline baths, is sometimes effective. Staphylococcal vaccines 
should be tried in addition, and in some cases stannoxyl (an oxide of tin) and 
injections of colloaol manganese have given good results. In the pustular 
eczema of the scalp, the crusts should be removed with warm oil or starch 
poultices, and the lotions indicated above or acriflavine 1 in 1000 in lini- 
ment. calcis applied. At the same time nasal and ear discharges must be 
appropriately treated. These cases take a considerable time to cure, but the 
results repay the attention necessary. 

(/) Furuncle 

Boils or furuncles are deep-seated infections of the hair follicles with the 
Staphylococcus aureus. 

Etiology and Pathology. — The exciting cause of a boil appears to be 
the presence of virulent staphylococci in the hair follicles which occasion an 
intense reaction sufficient to cause local necrosis. This is the more liable 
to occur where the skin is thick, owing to the pressure exerted on the dense 
fibrous-tissue bundles and the consequent obstruction to the circulation. 
Scratching, which conveys the causative organism to the follicles and 
damages their orifices, predisposes to boils, as is seen by their frequent 
occurrence in parasitic affections. Lowering of tissue resistance, such as 
occurs in diabetes and in other conditions of lowered vitality, is also a pre- 
disposing cause. In other cases it is probable that a condition of allergy and 
hypersensitiveness to the staphylococcus is present, and this probably 
accounts for the constant recurrences which occur. 

Symptoms. — Boils may attack any part of the body where hair 
follicles are present, but are most commonly seen on the neck, back and 
buttocks, regions where the skin is thick and exposed to pressure and friction. 
The lesions are usually single or few in number, but they tend to recur with 
great persistence, and recurrences may continue for a long period. The 
patients attacked are often in a low state of health. Boils are particularly 
liable to occur in diabetics, and the urine of patients should always be ex- 
amined for sugar. A boil commences as a deep, tender infiltration, which 
rapidly increases in size so as to form a painful red swelling, np to an inch 
in diameter, which projects above the surface of the skin. Later, a small 
pustule appears in the centre of the swelling and this eventually bursts, 
exuding a small quantity of pus, which relieves the pain. Later still, a small 
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slough separates from the centre of the swelling, and when this has come away 
the boil heals, leaving a pitted scar. Borne boils, however, subside without 
bursting. Sometimes the earliest lesion is a superficial pustule, which is 
followed by the rapid formation of an inflammatory zone. Later, infiltra- 
tion of the deeper tissues follows, and a slough forms and is discharged, as in 
the first-mentioned type. 

Treatment. — The general condition of the patient must first be dealt 
with on general lines. Certain internal remedies, such as Vitamin A, yeast 
and calcium sulphide, have occasionally proved of value. Vaccines and 
toxoid of Staphylococcus aureus produce results in some cases, but cannot be 
looked on as a specific. Injection of collosol manganese, or injection of 
manganese but 5 rrate, suggested by McDonagh, beginning with 0-5 c.c. and 
repeated twice a week, in slightly increasing doses, for 3 to 4 injections, pro- 
duces dramatic results in certain cases ; others, however, are completely 
resistant. Staiinoxyl, given by the mouth 2 to 3 tablets t.d.s., has also been 
claimed to produce excellent results. 

Local measures are of great importance. Before the boils have ruptured, 
appheations of kaolin poultice (antiphlogistine) are helpful in relieving pain 
and causing absorption of the exudate. Short-wave diathermy and small 
doses of X-rays may also produce a similar result. After rupture, dressings 
of 1 in 4000 perchloride of mercury, or pasta magnesii sulphatis (B.P.C.) 
are indicated. Boric acid fomentations should be avoided, as they spread 
the infection. Early or deep incision into boils is better avoided as it tends 
to spread the infection. 


(g) Carbuncle 

A carbuncle is a boil or group of boils in which the subcutaneous tissue 
has become involved in the infective and necrotic process. 

Symptoms. — Usually only a single lesion is present. It may at the 
commencement appear like an ordinary boil, but the spread is rapid, and 
soon a large, red, indurated, painful area is produced. The lesion may 
attain a diameter of many Inches. After a few days numerous points of 
pus appear on the surface of the swelling, and these burst and exude pus. 
The bridges of tissue between these openings may subsequently break down 
and reveal a large slough, which may take several weeks to separate if not 
removed by surgical means. Fever and other constitutional symptoms are 
generally present. 

Treatment. — The general treatment is the same as for boils. Local 
surgical treatment may be required, and consists either of complete excision 
of the carbuncle, with the surrounding inflammatory tissue, or of making a 
crucial incision and removing the slough, the open wound being packed with 
bismuth-iodoform-paraffin paste or an appropriate antiseptic dressing. 


(h) Sycosis Barbas 

This is a staphylococcal infection of the hair follicles of the beard region, 
and is one of the three forms of “ barber^s rash,** the other two being im- 
petigo contagiosa of the beard region and ringworm of the beard. 
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i£tiology and Pathology. — The disease is produced by inoculation of 
staphylococci into the hair follicles in the beard area, either primarily or as 
a secondary infection to an impetigo contagiosa. Many cases doubtless 
start from infection conveyed in the barber’s shop, but a considerable 
number also occur in patients who shave themselves. Scratches from the 
razor subsequently inoculated by the patient’s finger are probably as common 
as direct infection from a barber’s brush or razor. 

Symptoms. — The disease usually begins at one spot in the beard or 
moustache area by the formation of pustules around the hairs. These 
pustules tend to occur in groups, and become surrounded by an inflammatory 
zone. As the deeper parts of the follicles become infected, nodules form and 
the whole afEected area becomes swollen and oedematous. Pus discharging 
from the ruptured pustules dries and forms crusts. Subsequently some of 
the hairs loosen and can be pulled out without pain. Each hair on removal 
is seen to be surrounded by a swollen and transparent root-sheath, and often 
a bead of pus escapes from the follicle. The disease is progressive, and 
eventually the whole beard and moustache area, and not infrequently the 
eyebrows and eyelashes, may be attacked. It tends to become chronic, 
and in old-standing cases a large number of the hairs are lost, leaving a 
smooth, red, atrophied patch, not unlike lupus vulgaris, to which the 
name lupoid sycosis has been given. The presence of some follicular pustules 
and the absence of lupus nodules are, however, sufficient to separate thei;wo 
conditions. 

Diagnosis. — In addition to the diagnosis from lupus vulgaris just 
mentioned, sycosis has to be differentiated from impetigo contagiosa, and 
from ringworm. From the former the diagnosis is made by the involve- 
ment of the deeper structures of the skin and the presence of pus in the hair 
follicles ; from ringworm by the absence of fungus in the scales and hairs 
(see Tinea barbae, p. 1436). 

Treatment. — The acute cases should be treated much in the same 
way as other acute inflammations of the skin, without any attempt being 
made directly to attack the organism responsible for the disease. Frequent 
bathing in warm water or oil should be used to remove crusts, or boric-starch 
poultices may be used. Lead lotion, or 1 in 1000 acriflavine lotion, should 
be applied on lint and changed frequently. When the acute stage has 
subsided the parts should be kept clipped short with scissors. Hairs from 
infected follicles should be epilated and the skin dabbed with 5 per cent, 
ichthammol m calamine lotion or 1 in 4000 perchloride of mercury. As an 
adjunct staphylococcus vaccines or toxoid may be given. The local applica- 
tion of a vaccine has sometimes proved useful. In some cases excellent 
results have been obtained by the use of “ quinolor ” ointment (Squibb). 
Epilation by X-rays has been recommended, but the results are not very 
satisfactory, recurrence beipg frequent. Small doses of X-rays are, however, 
helpful. 


2. ANTHRAX INFECTIONS 

These lesions, which resemble in some respects those produced by the 
staphylococcus, are dealt with elsewhere (p. 67). 
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3. DIPHTHERU INFECTIONS 

The lesions produced by the diphtheria bacillus are rare, but are seen 
sufficiently often to require notice. Diphtheritic infection of wounds is a 
well-known condition, but does not need to be considered here. In children 
suffering from diphtheria, gangrenous patches occasionally develop, chiefly 
on the trunk, from which cultures of the organism may be obtained, but the 
organism may also attack the skin of otherwise healthy persons. 

Symptoms. — A single lesion usually occurs, but there may be more 
than one. It begins as a clear blister, like an impetigo vesicle, and ruptures 
very easily ; on about the second day a considerable red zone is present 
around the original lesion, and a central slough has formed, comparable to 
a small burn. This condition persists for some time, if not treated, and 
eventually the slough separates and the spot heals. Constitutional symptoms 
may be present. The writer has recently seen a case of paronychia from 
which a pure culture of the Klebs-Loeffier bacillus was obtained. 

Treatment. — Prompt injection of diphtheria antitoxin, with the applica- 
tion of a local antiseptic dressing, is all that is required. 


4. INFECTIONS BY THE SEBORRHCEIC ORGANISMS 

Three organisms are commonly found in cases of seborrhoeic dermatitis, 
but the part each plays is not yet conclusively proved, so that it will be 
convenient to group the seborrhoeic conditions under one heading. The 
organisms found are the acne hacilluSj the bottle bacillus (pityrosporon of 
Malassez), and the Staphylococcus epidermidis alhus. The ^t named is a 
small bacillus which is found chiefly after puberty and is present in very 
large numbers in the comedo of acne vulgaris. The bottle bacillus is a 
yeast-like organism which buds and often shows itself as a flask-shaped 
body, and is found most plentifully in seborrhoeic dermatitis of the scalp. 
The white skin staphylococcus is found pretty universally over the skin. 

(a) Sebobbhceic Dermatitis 

Under this term we include a chronic scaly condition of the scalp, formerly 
called seborrhoea sicca, and also certain eczematous ” lesions of the face, 
chest and back, and occasionally on other parts of the body, which are 
characterised by the presence of more or less circumscribed reddish patches 
covered by greasy scales. 

.etiology and Pathology. — The histological changes in the skin are those 
of a chronic superflcial dermatitis. The three organisms mentioned above 
are met with in the scales in all adult cases, but the origin and spread of both 
seborrhoeic dermatitis of the scalp and the figurate type on the body suggest 
that the views of Sabouraud and Whitfield, that the bottle bacillus is the 
chief aetiological factor, are correct. Further, the ease with which most 
lesions clear up under treatment by sulphur supports these views. There 
is no doubt that an underlying seborrhoea is the main factor in causing the 
activity of these organisms. 

S^mptpms—Seborrhoeic dermatitis of the scalp is the well-kn^wa 
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“ scurfy head,” and is an extremely common affection, most individuals 
having it to a greater or less degree. It probably begins in early infancy, 
and is sometimes seen as a ringed lesion on the scalp of young infants. These 
lesions have been shown by Whitfield to contain the bottle bacillus in large 
numbers. These rings may disappear spontaneously, but the infection, 
which has presumably been conveyed from the mother or nurse, persists 
and lights up again later in life in certain individuals, especially in those 
prone to seborrhoea (see p. 1400). In the adult the affection consists of a 
diffuse branny scaling on the scalp, usually unassociated with any obvious 
inflammation of the skin. On close examination the scales are seen to be 
formed around the hairs, indicating that the inflammation is perifollicular. 
Varying degrees of scaliness are met with ; in some cases it is scarcely per- 
ceptible, in otheiB it consists of thick, greasy masses. Symptoms are gener- 
ally absent, but occasionally a good deal of irritation is present, which leads 
to scratching, and small crusted lesions are then found ajnong the scales. 
Sometimes a more acute inflammation supervenes, and the scalp becomes 
red and hot, and an exudate of fluid may occur, producing crusting. In 
these cases the inflammation usually extends for a centimetre or so beyond 
the hairy margin. The persistence of scaly scborrhooic dermatitis is con- 
sidered by some to be an {etiological factor in producing that form of baldness 
known as alopecia prematura, which is characterised by the recession of 
the hair from the forehead and baldness on the crown of the head. •It is 
probable, however, that other factors, such as heredity, also play a part 
in this condition. 

The face may also be affected, especially the eyebrows, forehead, naso- 
labial folds, beard and mastoid regions. Here the lesions are dry, reddish 
or pale patches, surmounted by greasy scales or crusts. On close examina- 
tion it can usually be seen that the lesions are follicular in origin and that 
the patches arc formed by the aggregation of these follicular papules. The 
ears may be affected, especially the retroaiiricular sulcus and the concha, 
and some forms of blepharitis appear to have a seborrhoeic origin. The 
lesions on the face are very liable to become infected with pus organisms 
and become thickly crusted. An intractable scaly inflammation of the lips, 
cheiUtis exfoliativa, is also considered to be of seborrhoeic origin. 

On the chest and hack ringed or figurate lesions are frequently seen, but 
here follicular papules may occur. The centre of the sternum and the 
interscapular area are the common sites. Occasionally patches occur among 
the pubic hairs. 

Some authorities include under this heading cases in which circumscribed 
pinkish or red circular or oval patches, covered by fine branny scales, occur 
on the trunk and limbs. They are resistant to treatment, especially to the 
remedies useful in seborrhoeic dermatitis, and there is some evidence that 
they are forms of streptoooccal dermatitis. This type is prone to attack the 
flexures of the limbs, chiefly the axillae and groins, as are other streptococcal 
infections. 

Diagnosis. — All cases of scurfy bead in children should be considered to 
be ringworm until careful examination has excluded this cause. The presence 
of stumps and the demonstration of the fungus will settle the diagnosis. In 
body ringworm the distribution is irregular, the lesions arc sharply circular, 
and the scaling is not greasy. Fungus can be found in the scales. 
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Impetigo contagiosa of the small crusted type has a close resemblance to 
seborrhoeic dermatitis, especially on the face. The presence of some definite 
impetigo vesicles and crusts, and the history of its unilateral spread, may help 
to clear up the diagnosis. 

Pityriasis versicolor occurs in the same regions as the body form of 
seborrhoeic dermatitis, but it has a fawn colour and no infiammatory 
reaction, and the fungus can be found in the, scales. Pityriasis rosea can 
be distinguished by the presence of oval lesions with a collarette of scales 
within the edge of the lesion, by its acute onset and by its symmetrical 
distribution. 

Prognosis. — The figuratc variety on the trunk can always be kept under 
liy appropriate treatment, but frequently recurs. The face is more resistant 
to treatment, and when much septic infection has taken place may take a 
long time to cure. On the scalp constant treatment is necessary, and a 
permanent cure can scarcely be hoped for, as the organisms invade the follicles. 
With proper hygiene and appropriate treatment, however, the condition can 
be kept quiescent. 

Treatment. — Scalp . — Frequent washing is necessary to remove the scales 
and accumulated dirt. Unless there is any acute inflammation present, men 
should wash the scalp two or three times a week or even daily with sp. sapon. 
kalin. (B.P.C.), or ext. quillaiae liq. (B.P.C.) ; sulphur or tar soap may be used. 
In women the washing should be done once a week. After drying, in severe 
non-inflammatory cases, an ointment containing 3 per cent, each of ac. 
salicylic, and precipitated sulphur in a basis of gr. 120 soft paraffin and 
gr. 360 cocoa-nut oil should be rubbed into the scalp. Resorcinol, thymol, 
anthrasol, thiol or ammoniated mercury 3 per cent, may be used as alterna- 
tives or in various combinations. In i>he milder cases lotions are preferable. 
Resorcinol or chloral hydrate min. 60, sp. vin. rect. 11. oz. 1, aquam ad 
11. oz. 8, is a useful lotion. Resorcinol should not be used iu fair or white- 
haired patients owing to its staining properties. In the acutely inflamed 
cases, washing with soap should be avoided, though crusts may be bathed 
away with warm water. After removal of the crusts, ichthammol gr. 30 in 
J 11. oz. of lin. calois should be applied, the hair being cut short if necessary. 

On the face, sulphur and salicylic acid ointment may be used in the chronic 
cases ; if, however, sepsis is present the crusts must be removed and calamine 
or ichthammol liniment applied. 

On the body, sulphur and salicylic acid ointment is usually all that is 
required. 


(6) Acne Vulgaris 

This condition is characterised by the presence of greasy plugs, known as 
comedones, in the pilo-sebaceous follicles — particularly those on the face, 
shoulders, chest and back — often associated with perifollicular inflammation. 
It is an extremely common affection in its milder forms and by no means 
rare in its severest types. 

etiology and Pathology. — The disease occurs chiefly in individuals 
between 15 and 25 years of age, and is seen in both sexes. There can be 
no doubt that it is dependent on the development of the sebaceous glands 
which occurs at puberty, and that there is, in addition, an individual pre- 
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disposition, probably inborn, to develop the affection. The affected indi- 
viduals suffer from seborrhcBa. 

If a comedo is examined it is found to consist of epithelial cells, sebaceous 
material, and the three organisms which are associated with seborrhceic in- 
flammations and, in addition, a small acarus, the demodex folliculorum, is 
sometimes found. In the greater mass of the comedo, the acne bacillus 
occurs almost pure, the other organisms being found chiefly near the mouth 
of the follicle. Accumulated evidence seems to show that the acne bacillus 
is the chief exciting cause of the comedo, but that secondary suppuration 
may be due to the activity of staphylococci, though this has been denied 
by Sabouraud. The bottle bacillus and the demodex appear to play no 
active part in the production of the disease. The excessive oily secretion 
of the skin, with the patulousness of the follicles which accompanies this 
condition (the so-called ‘‘ kcrose ” of Darier), offers a field for the activities 
of the acne bacillus, which flourishes in the sebaceous secretion. The actual 
comedo is formed by exfoliated epithelial cells — ^produced by an inflammatory 
hyperkeratosis of the follicle — mixed with sebum. 

Symptoms. — The earliest lesions are the comedones or “ blackheads.” 
These are small, black spots which are seen filling the dilated orifices of the 
pilo-sebaceous follicles, most frequently on the face, but also in the other 
sites mentioned above. If pressure is exerted on a follicle, a cocoon-like 
plug can be squeezed out, which is of a cream colour, except for the portion 
which fills the mouth of the follicle, where it is black. Isolated comeddnes 
are extremely common, but when large numbers of them occur the term 
acne punctata is applied to the condition. Frequently, however, the presence 
of these follicular plugs predisposes to an acute perifollicular inflammation, 
and the comedo becomes surrounded by a red zone ; later, a small pustule 
may occur in the centre. This lesion is generally painful. When these 
inflammatory lesions predominate, we speak of the case as one of acne papulosa^ 
or pustulosa ; but it must be noted that all varieties tend to be present together. 
In some cases the inflammation does not start superficially around the 
follicular orifice, but deeper, in the region of the sebaceous gland. Here we 
find first a deep-seated lentil- or pea-sized nodule, often painful, which 
gradually increases in size, reddening the skin as it pushes upwards, and 
then sometimes bursts at once and discharges a small quantity of turbid 
yellow fluid with the remains of the comedo ; or it may attain the size of a 
filbert, and present signs very similar to those of a sebaceous cyst. Sometimes 
the nodules disappear without rupturing. This type is usually spoken of 
as acne nodularis, and is particularly liable to appear on the ba^. It is the 
most persistent type, and often leads to much keloidal scarring. 

Diagnosis. — Eosacea, especially the acneiform type, when it occurs in 
young people, may sometimes be mistaken for acne vulgaris, and indeed 
the two conditions may occur together. In rosacea, vascular congestion is 
the prominent symptom ; ^the lesions are generally localised to the centre 
of the forehead, the nose and central portion of the cheeks and the chin — 
they are painless and the comedo is absent. 

Acneiform lesions produced by the internal administration of bromides 
and iodides may simply be an exaggeration of a pre-existing acne vulgaris ; 
but if not, the lesions tend to be more grouped and to produce tumour-like 
swellingB. Other eruptions characteristic of these drugs may also be present. 
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The acne produced by the irritation of tar and paraihn ia usually localised 
to the forearms and lower limbs. 

Prognosis. — The condition tends to die out between the ages of 20 to 
30 ; but the nodular type may often continue till a considerably greater age. 
Though improvement is sometimes slow, treatment materially hastens a 
cure. Bad scarring is sometimes left in severe cases. 

Treatment. — As the causative organism is situated deeply in the follicle, 
it cannot be reached by the ordinary anti-parasitic remedies. Treatment 
must, therefore, be directed to emptying the follicles. In the mildest cases 
this is best done by frequent washing with soap and hot water. This is 
followed by gentle squeezing massage over the affected areas in order to 
empty the grease from the follicles. Comedones should also be squeezed out, 
preferably with a comedo extractor. After this a mild sulphur preparation, 
such as calamine lotion containing 2 per cent, or 3 per cent, of potass, 
sulpliurata or sublimed sulphur should be dabbed on, or if this dries the 
skin too much 3 per cent, precipitated sulphur in ung. aquosum may be used. 
Ointments, however, should be avoided as far as possible, as they tend to 
block up the follicles. This treatment must be persisted in for a considerable 
j)eriod. More drastic treatment consists in exfoliating the skin with a 
resorcinol paste or with the mercury-vapour lamp. 

Vaccines have not given very satisfactory results, though staphylococcal 
or mixed acne and staphylococcal vaccines have been of some value in the 
pustular cases. 

Very satisfactory results have been effected by means of X-rays. It 
must be remembered, however, that atrophy and telangiectases sometimes 
occur many years after treatment. It should therefore be reserved for the 
more resistant cases and especially those which are tending to develop scars, 
and should only be given by those who have special experience. 

In addition to local treatment the patient’s general health must be 
attended to, constipation rectified, and such conditions as dyspepsia, anaemia 
and menstrual disturbances treated. A low carbohydrate diet should be 
advised. 

(c) Acne Varioliformis 

Synonym. — Acne Necrotica. 

An inflammatory condition of the hair follicles, accompanied by local 
necrosis, and leaving pitted scars resembling those seen in variola. 

iEtiology and Pathology. — The disease is seen chiefly in middle-aged 
persona of both sexes. It is believed to be of bacterial origin, and is 
attributed by Sabouraud to the acne bacillus. It occurs in seborrhoeic 
individuals. 

Symptoms. — The affection occurs chiefly on the scalp and forehead, but 
is occasionally seen on the face, neck, chest and back. The lesions usually 
come out a few at a time, and the attacks may persist for long periods ; but 
there are generally intervals of complete freedom. Often change of residence 
has the effect of stopping or determining an attack. 

The lesions at the commencement are pinhead-sized vesicles situated 
at the mouth of the hair follicles. These increase in size to that of a lentil 
or pea. The vesicles rapidly dry up without bursting, and scabs are formed. 
These are seen to be depressed below the surrounding skin. When the 
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scabs fall off after a week or so a small punched-out scar remains. The 
onset is usually accompanied by a good deal of itching or burning. 

Diagnosis. — The condition has to be distinguished from the scattered 
crusts which occur in seborrhceic dermatitis of the scalp as a result of scratch- 
ing. The diagnosis can be made by the pre-existing vesicular lesions in the 
case of acne varioliformis, and by the scarring left. 

Treatment. — These oases are often resistant to treatment. The general 
health should be attended to, and often change of air is very beneficial. Local 
anti’Seborrhceic remedies should bo applied, such as salicylic acid and sulphur 
ointment (3 per cent.), ammoniated mercury ointment (10 per cent.), or 
lotions of potass, sulphurat. and zinc sulphate. 

{d) Acne Keloid 

A hypertrophic inflammatory condition occurring on the back of the neck 
just below the hair margin. 

Etiology and Pathology. — The disease occurs in young adult males. 
Very little is known of the cause. It occurs at a point where the collar 
rubs the back of the neck, and friction appears to play a part in its production. 
The condition has been studied closely by Adamson, who can find no evidence 
of previous comedo formation. Though he considers that it is produced by 
a combination of trauma and bacterial infection, he does not consider that 
the acne bacillus or the Staphylococcus pyogenes plays any part in its forma- 
tion. 

Symptoms. — ^The condition commences with small Arm nodules, which 
gradually increase in size and eventually merge into one continuous mass, 
closely simulating a keloid. 

Treatment. — Adamson recommends X-rays as the only satisfactory 
method of treatment. 


DERMATITIS DUE TO FUNGI 
1. RINGWORM 

.£tiology and Pathology. — Tinea or ringworm is the name given to 
certain i nflam matory affecti ons of the skin produced by the growth in it 
of certain of the hyphomycetes or moulds. These fungi grow for the most 
part in the horny layer of the epidermis or its appendages, the- hairs or nails, 
and by their growth produce an inflammatory reaction. The fungi which a e 
commonly seen in this country belong to three genera — ^the microsporon, 
the inchophyton and the epidermophytony the latter of which is characterised 
clinically by not attacking the hairs. To these must be added a fourth, 
which, though of the sama family, is not usually included under the term 
** ringworm,” namely /aws, the fungus of which belongs to the genuB Achorion. 
The fungus of ringworm is transmitted to man either from another human 
being or from certain animals, some fungi being only foimd iii man. The 
types which are common in one country are not necessarily so in another, 
and in tropical zones a very large variety occur which are not considered here, 
but are dealt with fully in works on tropical medicine. The microsporon. 
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or email spored ringworm, attacks almost entirely children under the age 
of about 16, while the epidermophyton is not frequently seen in young children. 
The trichophyton, however, attacks children and adults indiscriminately. 
The genera can usually be distinguished without difficulty from one another 
both clinically and by examining the hair or scales under the microscope 
in liq. potassas. The different species can, however, only be distinguished 
by their cultural characteristics . The same ringworm fungus grows differently 
on different media, and in order to compare cultures the fungus is by tacit 
agreement grown on what is known as Sabouraud’s “ proof medium,” for 
the reason that this observer has collected and illustrated in his book, Les 
Teignes, a very large number of the known ringworm fungi. The common 
nomohclature of the fungi is that adopted in this work. 

Ringworm is found on the scalp, where it almost universally travels 
along the hairs into the hair follicles, on the beard region, where the hairs 
are often but not always affected, or on the glabrous skin, where it usually 
remains confined to the surface horny layer. The nails are also sometimes 
attacked. 


( a ) Ringworm op the Scalp 

.Etiology and Pathology. — Ringworm of the scalp, tinea tonsurans, is 
essentially a disease of childhood, the adult scalp being so rarely attacked as 
to be considered a curiosity. In this country about 90 per cent, of cases of 
scalp ringworm are produced by the microsporon fungus, the large majority 
of these being produced by a human species, Microsporon audouini, the rest 
(not more than about 5 per cent.) by the microspora of the cat, dog and 
sometimes other animals. Another 10 per cent, or so of cases are due to 
trichophyton fungi of which there are several species. The microsporon 
fungus first attacks the horny layer on the surface of the scalp ; it reaches 
the hair shaft at the mouth of the follicle and grows down on and beneath 
the cuticle of the hair, destroying the cuticle and fibrillating the hair, and 
finally terminates in a fringe of mycelial processes just above the expansion 
of the bulb of the hair. The mycelial processes on the surface of the hair 
give off small round spores, which are packed so closely together that, when 
examined in liq. potassse under a J-inch objective, they are seen to form a 
thick mosaic sheath round the hair. As a result of the damage produced, 
the hairs first lose their elasticity and then fracture. This fracture usually 
takes place about ^-inch above the mouth of the follicle. 

Symptoms . — Microsporon ringworm . — In the bulk of cases the disease 
begins with a small circular scaly patch on the scalp. Very soon the hair on 
the patch is noticed to be thinning. Several patches may appear simultane- 
ously. On close examination with a lens, these circular patches are found 
to be covered with fine, branny scales of a greyish colour, the follicles are 
prominent, giving the patches a nutmeg-grater-like appearance, and numerous 
broken hairs are seen. At the edge some hairs may be found unbroken 
but bent at sharp angles, as though a sort of greens tick fracture had occurred. 
These hairs and the stumps are often covered with a whitish powder, which 
is the spore sheath referred to above. 

On pulling one of the stumps with forceps the former will come away, 
but usually breaks off above the hair bulb, leaving the latter behind ; a great 
deal of perseverance is necessary to remove the stump intact. The hair 
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thus removed and examined in liq. potass, has the appearances mentioned 
above, and in addition the fibrillation of the hair will be noted, especially the 
irregular fracture of the distal end. In old-standing cases the regular circular 
outline of the patches may be lost, the whole scalp having a moth-eaten 
appearance, and stumps being scattered irregularly over large areas. The 
microsporon ringworms contracted from animals have similar appearances. 

Endotlirix ringworm . — The fungus of this type is not contracted from 
animals. The clinical appearances may be similar to microsporon ringworm, 
but two other types are seen. In some cases no patches are present, but a 
general thick scurfiness of the scalp occurs. On very careful search with a 
lens isolated stumps may be found scattered all over the scalp. In other 
cases sharply defined bald patches occur, which on inspection show no 
stumps, but every follicular opening is filled with a small black spot. By 
the careful use of pointed epilation forceps, such as those devised by Whit- 
field, one or more of these spots may be removed, and on examination the 
fungus can be demonstrated. This type is called black-dot ringworm^ and 
has to be distinguished from alopecia areata. 

When the stumps from an endothrix ringworm are examined in liq. 
potass, under the microscope the spore sheath is found to be absent, the 
fungus being entirely inside the hair and the cuticle intact. The fungus 
itself consists of longitudinally running mycelial filaments, which are divided 
up into small square, round or oval segments, the whole having a ladder- or 
chain-like appearance. 

Ectothrix ringworm . — The fungus which produces this type is of animal 
origin, and generally produces a much more inflammatory type of lesion than 
the other varieties. In the majority of cases suppuration occurs, the fungus 
itself being responsible for pus formation. These suppurating ringworms 
are spoken of as kerion celsi. The affected area is much swollen and red, and 
often raised considerably from the surrounding skin. The swelling is boggy 
to the touch, and often gives the sensation of fluctuation, which to the un- 
initiated suggests abscess formation. On the surface pus is seen to exude 
from numerous follicular openings, but broken hairs are also seen. These 
if examined in liq. potass, show fungus, both within and without the hair ; 
the cuticle is destroyed and the mycelium has similar characters to 
the endothrix fungus, the spores being arranged in chains and not packed 
together, as in the microsporon type. 

Diagnosis. — This is usually simple, the presence of the stumps containing 
fungus being diagnostic. In cases where stumps are few in number, great 
help can be obtained by examining the child’s scalp under a mercury-vapour 
lamp, screened by what is known as “ Wood’s glass.” In microsporon ring- 
worm the affected stumps fluoresce brilliantly and can be readily seen. This 
method is particularly valuable in determining whether a case is cured after 
treatment. Fluorescence does not occur in endothrix ringworm. From favus 
the diapiosis is made by the presence of yellow favus cups. From seborrhoeic 
dermatitis the diagnosis should not be diflflcult if it is always remembered that 
a scurfy head in a child must always be considered to be ringworm until this 
has been excluded. Grreat care has, however, to be taken to make a thorough 
search for stumps in the endothrix cases. In alopecia areata a smooth, 
shiny centre with, perhaps, a row of scattered stumps at the periphery of the 
patch is found. These stumps, however, are club-shaped, are very thin 
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as they enter the scalp, and when pulled out always come away with a 
shrunken bulb attached. No fungus can be seen on microscopic examination. 

Treatment, — The cardinal fact to remember in the treatment of scalp 
ringworm is that up to the present no means has been discovered of killing 
the fungus in the hair follicles. It is, therefore, necessary to epilate the hairs 
in order to obtain a cure. This can be done by three methods : by X-rays ; 
by producing sufficient inflammation in the affected areas to make the hairs 
fall out ; or by the administration of thallium acetate internally. This second 
method is the way Nature cures some cases. In kerion the suppuration is 
sufficient to loosen the hairs, and all that is necessary is to assist this process 
by hot fomentations and epilation with forceps. In the ordinary micro- 
sporon type, however, the production of the necessary inflammatory reaction 
is not so easy. Various irritants have been used — the most satisfactory of 
which is croton oil. The application of this, however, requires great care, 
and is not suitable for ordinary out-patient practice. Probably the best 
application available at present is an ointment of equal parts of common salt 
and soft paraffin. The scalp is shaved and washed daily with soap and 
water, the healthy portion then smeared with a weak mercurial ointment, 
such as 2-5 per cent, white precipitate ointment, and the salt ointment 
rubbed vigorously into the ringworm patches. After a time the patches 
inflame, and the hairs loosen and fall out. Cure by this method in fairly 
localised cases takes 2 or 3 months if the treatment is vigorously and con- 
scientiously carried out ; otherwise it may take 12 or 18 months to effect a 
cure. X-ray treatment is generally preferable. The method used is that 
devised by Adamson and Kienbock, and consists in treating the scalp from 
five different points with an epilation dose, the points being so arranged that 
the whole scalp is uniformly irradiated. A modified four-area method intro- 
duced by Schreuss is gradually becoming more popular. This should cause 
all the hair to fall out in 3 weeks, and a complete cure should take place. 

It has recently been shown, chiefly owing to the work of Buschke and his 
associates, that, if thallium acetate in a single dose of 8 mgrms. per kilo body 
weight be administered orally, the scalp hair will fall out after about 18 days, 
leaving the eyebrows and eyelashes unaffected. This method has now been 
used in a large number of cases of ringworm, and gives satisfactory results. 
Jt does, however, often produce well-marked toxic symptoms, chiefly severe 
joint pains and gastro-intostinal disturbance, and some fatal cases have been 
reported as a result of accidental overdosage. Its final beneficial results are 
probably not equal to those of X-rays. It should only be given to children 
who ate perfectly healthy. 

( h ) Ringwobm of the Beard 

Symptoms. — Ringworm of the beard, tinea barbee, occurs in two types : 
(1) the superficial, scaly type, and (2) the suppurative type. The former 
begins as a small scurfy patch, which spreads slowly in ring fashion and 
resembles the scaly type on the scalp. The hairs are usually attacked, and 
if removed fungus can be demonstrated in them and also in the scales The 
fungus is usually of the endothrix type, and as such is transmitted from 
man to man. It is not infrequently caught in the barber’s shop, and is one 
of the three forms of “ barber’s rash,” 
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The suppurative type produces an irregular lumpy swelling of the affected 
part. The “ lumps ” are soft and boggy to the feel, and pus may be seen 
eluding from various follicular openings ; the case bears a close resemblance 
to kerion celsi, but has not the same sharp circular edge, being more irregularly 
distributed. The hairs are attacked by the fungus, which in this case is 
generally of the ectothrix type, and is usually transmitted from animals, being 
frequent among grooms and cattlemen. 

Diagnosis. — 'The scaly variety must be distinguished from seborrhoeic 
dermatitis and the pityriasform type of streptococcal infection. This is easily 
done by the presence of fungus in the hairs and scales of ringworm. 

The suppurative type may be confused with the staphylococcal sycosis ; 
but the latter never forms the tumour-like masses which arc seen in ringworjn, 
while again the presence of fungus will settle the diagnosis. 

Treatment. — The same principles apply as in scalp ringworm. For the 
scaly t 5 ^e X-rays form the most certain form of treatment. Alternatively 
3 per cent, salicylic and 5 per cent, benzoic acid ointment should be rubbed in 
daily and the hairs epilated, a few at a time, with forceps. The hair should be 
kept out short. 

With the suppurative variety hot fomentations and epilation with forceps 
should be used. 


(c) Ringworm of the Glabrous Skin 

This can be divided into four typos. (1) Tinea drdimia^ the small ring- 
and disk- like patches seen about the face, neck, body landTimbs ; (2) lineal 
cruris, eczema marginatum or dhohie itch, seen chiefly as sheet-like patches in 
the inner side of the thighs, and on the perineum and scrotum ; (3) the 
eczematoid ringworms of the hands and feet ; and (4) the 'pustulm body 
ringworms. 

Symptoms. — 1. Tinea drdnala. — This condition may occur by itself or 
in combination with scalp ringworm. In the latter condition it usually 
occurs on the neck or face. In the microsporon cases of human origin the 
lesions take the form of small disks, usually not larger than a threepenny bit, 
which show little tendency to grow, and no tendency to clear in the centre 
or to form rings. The patches are of a pale pink colour, and are covered with 
branny scales, in which mycelial filaments can be demonstrated by examining 
them under a ^-inch objective in liq. potassai. The other varieties of micro- 
sporon and the endothrix trichophytons show a much greater tendency to 
form rings and to attain a larger size. In these oases the earliest spots are 
similar to those described above, but as they spread the centre loses its 
scaliness, becomes a paler colour, and eventually the skin resumes its normal 
character. The spreading edge presents the same branny scaling, and often 
small pinhead-sized vesicles and pustules. As before, mycelial filaments 
can be demonstrated in the scales. Itching is often present to a greater or 
less degree. In rare cases tfiese rings are very numerous, and concentric rings 
may form. This is well seen in some tropical varieties, such as tinea imhricata, 
where the whole body is covered with concentric ring-formations. 

2. Tinea cruris. — This condition, also known as dhohie itch, is produced by 
the genus Epidermophyton. It is so named because of the commonly held 
view that clothes are infected by the washerman or dhohie. Originally a 
tropical type, it is now extremely common in this country, being much more 
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often seen in private than in hospital practice, and almost entirely in males. 
It is usually seen as a superficial, flat, brownish’-red patch situated bilaterally 
on the inner surface of the thighs in their upper third. The patches usually 
meet on the perineum, and often involve the whole scrotum, and sometimes 
spread forward into the groins. The patches, which were formerly known as 
eczema marginatum^ have a very sharply defined margin, which is very 
slight ly scaly, but no vesicles are present. Scrapings from the scales show 
a ^ain-like mycelium. The patches, though usually confined to this region, 
arc occasionally se.cn on the umbilicus and in the axillae, and are frequently 
associated with one type of eczematoid ringworm seen between the toes. 
There is generally intense itching felt in the patches. 

3. Eczematoid ringworms . — There are several varieties of this type seen. 
The commonest is that which occurs between the toes, It occurs first between 
the little and fourth toe, and is generally bilateral. The skin in the web of 
the toe becomes thickened, whitish and sodden, and fissuring is prone to 
occur. It may spread to adjoining interdigital spaces^ and on the dorsum 
and sole of the foot. In severe cases this area becomes covered with vesicles 
or large blebs, which may become purulent. It is not always easy to demon- 
strate the fungus in the thickened skin between the toes ; considerable time 
must be given to soaking in liq. potassas the skin removed, and many slides 
may have to be made before the search is rewarded. 

The most common type seen on the hands consists of rather sharply 
circumscribed patches of a vesicular dermatitis. They may occur on any part 
of the hand or fingers, and are generally single and unilateral. They spread 
slowly, and are itchy. The lesions are usually produced by the trichophyton 
fungus. The demonstration of the fungus is necessary to distinguish them 
from other forms of localised dermatitis. When the lesions occur on the 
palm much thickening of the horny layer is produced, and cracking in the 
deeper folds may take place. 

In another form an acute dermatitis which may involve both hands and 
feet, is set up, as has been shown by Whitfield. The cases are clinically 
indistinguishable from the type of acute dermatitis known as dysidrosis or 
cheiropompholyx, and in all such cases a careful examination must be made 
for a ringworm fungus. 

4. Pustular body ringworms . — These occur in sharply defined patches, 
chiefly on the limbs and neck. The patches are of dull red colour, and sharply 
raised from the surrounding skin ; they have a soft b oggy feel, and pus canoe 
seen exuding from the follicles. The fungus in this case is usually of the 
ectothrix variety. 

Diagnosis. — This is only difficult in the acute eczematoid varieties, when 
it must be distinguished from cheiropompholyx and the localised forms of 
dermatitis and eczema. This can only be done with certainty by demon- 
strating the fungus. The circulate patches have to be distinguished from 
seborrhmic dermatitis and the scaly streptococcal lesions, and on the face from 
pityriasis simplex. The presence of fungus, and the ease with which patches 
respond to Whitfield’s ointment, as well as the tendency to ring-formation, 
and asymmetrical distribution, will enable a diagnosis of ringworm to be 
made. 

Treatment. — This is simple in the flat body patches and in tinea cruris. 
The number of antiparasitic remedies is large but the most satisfactory is 
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fuclisiu paint (Castellani). This is painted on the patches once or twice 
^aily, ana can be used in the most inflamed cases. Other preparations include 
ung. ac. benzoici co (B.P.C.) (Whitfield’s Ointment) and hq. iodi nutis (B.P.). 
Most patches will clear up in a week or two with these remedies, but it is well 
to continue them for some days after the lesions have disappeared in order to 
prevent recurrence. 

Eczematoid ringworm of the toes can be treated with Whitfield’s ointment, 
the sodden epidermis being removed daily after washing with soap and 
water ; it is well to use this intermittently for 2 weeks at a time, powdering 
the toes well with a bland powder during the alternate 2 weeks, in order 
that the keratolytic action of the salicylic acid may subside and give a better 
indication of the results of treatment. In resistant cases 10 per cent, chrysa- 
robin in spirit may be used in addition. These cases are always resistant to 
treatment, which requires to be carried on for long periods. 

The acute eczematoid ringworms of the hands are often made worse by 
strong parasiticides, and it is generally better to start treatment with a wet 
dressing of 1 in 4000 potassium permanganate, subsequently trying small 
areas tentatively with the preparations mentioned above. The suppurative 
type can also be treated with 1 in 1000 acriflavine, or 1 in 4000 perchloride of 
mercury dressing, and subsequently with Whitfield’s ointment, if not cured by 
the former methods. Kesistant cases respond well to X-ray treatment. 

0 

( d ) Ringworm of the Nails 

This is fortunately not a very common affection, but occurs with sufficient 
frequency to be on the look out for it. It may be caused by the endothrix or 
ectothrix fungus. 

Symptoms. — Usually several but not all the nails are affected. The disease 
usually commences under the free end of the nail, and travels slowly upwards. 
The nail bed becomes much thickened, and the epithelium sodden, and can 
be scraped away. As the disease spreads the nail becomes a greenish-grey 
colour and separated from its bed ; the growing edge can be seen as a yellowish 
line above the discoloured and separated nail. In other cases the nail becomes 
soft or brittle and breaks up, exposing the underlying sodden nail bed. Very 
rarely the sides and base of the naff may be primarily affected. The toe 
nails are frequently affected in interdigital ringworm of the feet. 

Diagnosis. — The diagnosis has to be made from eczema, psoriasis and 
syphilis. This can only be done with certainty by finding the fungus. 
Portions of nail near the growing edge should be taken and soaked for some 
hours in liq. potassae. The under surface is then scraped and mounted, 
and a search made ; and this may require several preparations before the 
mycelium is found. Cultures can often be made direct from pieces of nail ; 
but contamination is very frequent. 

Treatment. — The nail* must be removed, either surgically or by soften- 
ing in strong potash and scraping it away. Afterwards one of the stronger 
anti-trichophytic remedies can be applied. Norman Walker recommends 
covering the affected nails with lint soaked in Fehling’s solution and 
applying a rubber finger-stall for 24 hours or longer, so as to remove the 
nail completely. The solution must not be applied to the surrounding 
skin. 
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2. FAVUS 

Favus is a disease duo to the growth of a fungus allied to ringworm, 
belonging to the genus Achorion. It differs from the former in forming 
thick, yellow, circular cups which cause local scarring and atrophy of the 
hair follicles. It is a much rarer disease in this country than formerly ; but 
cases are still occasionally seen. 

Symptoms. — Favus attacks the scalp, the glabrous skin and the. nails^ 
and has been recorded on the mucous membranes. On the scalp it appears 
as a collection of pea-sized or slightly larger circular yellowish crusts standing 
up from the skin and having a central depression, through the centre of 
which the hair projects. This is the fav us cup or scutulum. Very large 
areas of the scalp may be involved in the process, the whole having a honey- 
combed appearance. Where the disease has been cured, scars and per- 
manent alopecia are left. In section the yellow cup is seen to be made up of 
masses of mycelium radiating from the centre. Favus on the glabrous skin 
shows a somewhat similar appearance, a collection of bright yellow cups 
forming a massive crust, the whole being surrounded by an inflammatory 
zone. When seen in this country the lesions are generally very few in 
number and on the exposed parts, but in some countries where the disease 
is common the whole body may be covered with great masses of favus 
scutula. Favus of the glabrous skin in this country is often of mo use origin, 
and a different species to the scalp favus. Favus of the nails has some^^at 
similar charac bens tics to that of ringworm of the nails. 

Treatment. — The only satisfactory treatment for favus of the scalp 
is X-rays. The risks of alopecia mentioned in the treatment of ringworm 
need not be considered here, as alopecia will result in any case from the 
disease. As a preliminary to X-Ray treatment the crusts should be removed 
and the scalp cleaned up with appropriate antiseptic applications. 

In body favus the scutula must be removed, and the patches treated with 
either Whitfield’s salicylic and benzoic ointment or a 4 per cent, chrysarobin 
ointment. 

Favus of the nails is treated in the same way as ringworm of those parts. 

3. MONILIA INFECTION 

A good deal of attention has recently been paid to lesions closely resem- 
bling those produced by the ringworm fungi, but attributable to the growth 
of yeast-like organisms resembhng those found in thrush. The lesions are 
chiefiy found in moist situations, such as the groins, under the breasts and 
between the toes. The same fungus has been found to be responsible for a 
sodden condition between the fingers, to which the name erosio blastomycetica 
interdigiudis had formerly been applied. It has also been found in the nail 
folds, producing a curious bolster-like swelling of these structures, and has 
also attacked the nails themselves. 

The treatment of these conditions is similar to that employed in ringworm. 

4. TRICHOPHYTIDES 

Of recent years a variety of generalised eruptions have been described 
in association, with cases of fungus afiection. These have been shown to 
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be produced in a way analogous to that in which the tuberculides are pro- 
duced in cases of tuberculosis (see p. 1463). In certain fungus affections 
the skin becomes sensitive to the toxin of the fungus, as can be demonstrated 
by intradermal injection of extracts of the fungus concerned. It is presumed 
that either the fungus itself or its toxins enter the circulation and that 
eruptions at distant sites are thus produced. 

The eruptions vary considerably in type ; the lichenoid variety, con- 
sisting of numbers of pinhead-sized papides scattered over the trunk and 
analogous to the lichenoid tuberculide, is the commonest, but eczematous, 
scarlatiniform, morbilUform and urticarial eruptions have been described, 
and also lesions resembling erythema multiforme and erythema nodosum. 
Many of the vesicular eruptions of the palms and soles, associated with 
interdigital ringworm of the feet, are believed to be trichophy tides. 

The eruptions are described as micros porides, trichophytides, epidermo- 
phytides, favides and levurides, according to the nature of the primary 
affection, the last named being associated with monilia infections. 

The diagnosis rests on the presence of an existing or recently pre-existing 
fungus infection, together with a proved cuti-sensitiveness to the toxin of 
the appropriate fungus. 

No special treatment is required beyond that required for the primary 
affection, together with palliative treatment of the lesions. 


5. TINEA VERSICOLOR 

This is a superficial infection of the horny layer with the Microsporon 
furfur, and is frequently seen among hospital out-patients. 

Symptoms. — It usually forms very thin, greenish-yellow patches or a 
continuous sheet over the chest and abdomen ; but may cover larger areas 
of the body. It is said to occur chiefly in people who wear thick woollen 
underclothing and perspire freely. If the patches are scraped scales can be 
removed, and these examined in liq. potassae show thin mycelial threads with 
large round spores among them. 

Treatment. — The treatment is the same as for other body ringworms, 
salicylic and benzoic acid ointment or a sulphurous acid lotion causing rapid 
cure. The underclothing should, however, be sterilised, or reinfection will 
occur. Precautions against over-clothing should also be taken. 


6. ERYTHRASMA 

This is an uncommon disease in this country, and is due to the infection 
of the horny layer with an extremely small fungus, the Microsporon minu- 
tissimum. « 

Symptoms. — The affection occurs as superficial, reddish-yellow patches 
and plaques, more or less symmetrically arranged, chiefly in the groins 
and axillsB. 

Diagnosis. — The malady is to be distinguished chiefly from tinea cruris, 
and this can readily be done by noting the size of the mycelial elements 
under the microscope. In erythrasma they are so small as to require a 
3 ^-inch objective, and under it appear as small bead-like chains, with masses 
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of spores intermingled, while in tinea cruris chain-Hke mycelium can easily 
be seen under a ^-inch objective. 

Treatment, — The treatment is the same as for pityriasis versicolor. 

7. LEPOTHRIX 

This is a not very uncommon affection of the axillary hairs in which they 
become surrounded with dark reddish concretions. 

According to CastelLani, this affection is caused by a bacillar y-1 ike fungus, 
nocardia tenuis , acting in symbiosis with a red pigment-forming coccus, 
micrococcus castellanii. 

The treatment consists in dabbing the affected hairs twice daily with 
alcoholic formalin (2 per cent.), and rubbing in at night a 2 to 5 per cent, 
sulphur ointment. Calamine lotion may be used to allay any irritation 
caused by the treatment (Castellani). 


DERMATITIS DUE TO ANIMAL PARASITES 

The affections of the skin due to animal parasites are of a mixed variety, 
but for general purposes may be classed under the superficial dermatoses. 
Animal parasites produce their effects on the skin either by puncturing and 
injecting an irritating substance or by burrowing in the slrin ; but what have 
chiefly to be taken into consideration are the secondary effects produced 
by the irritation these creatures produce. In tropical countries the number 
of animal parasites which produce akin lesions is very large ; it is proposed 
here, however, to consider only those seen commonly in this country. 

J. BITES AND STINCS 

The common flea, the bed-bug, gnats and the pediculus family are the 
common biting insects seen in this country, while of the stinging insect 
bees, wasps, hornets and ants may be mentioned. Excluding pediculi, 
which require more detailed description, the lesions produced by all these 
insects are wheals of varying size, depending on the particular insect, and 
also on the susceptibility of the person attacked. The lesions are familiar 
to all, and require no detailed description. 

Treatment, — As most of these stings are due to an acid irritant, the 
application of weak solution of ammonia and other alkahs gives most relief. 
In the case of the bee the sting should be removed if still in the skin. 

2. PEDICULOSIS 

Three forms of podiculi attack man : the Pediculus capiUs, the P. 
vestimeniorum or corporis, and the Pediculus or Phthiriua puhis. 

The first two are merely varieties of the same species — ^the Pediculus 

humanus linnwus. 

Pediculosis Capitis. — iEtiology. — This condition is caused by a small 
insect, 2-5 to 3 mm. long, with an oval body consisting of a narrow thorax 
and wide abdomen, to the former of which are attached six legs, each being 
provided with a hook-like extremity, with which it hangs on to the hairs. 
The head is small, ovsl, and provided with two antennas, a powerful mandible 
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and a proboscis with which it punctures the skin in order to suck the host’s 
blood. This variety is found among the scalp hairs, chiefly in female children 
of the lower classes. Pediculi breed with great rapidity, laying their eggs 
on the hairs. The eggs are contained in a chitinous, ovoid cell, with a 
movable lid or operculum, and are known as nits ; they are laid from 
the scalp outwards, and each is stuck on to the hair by a drop of cement 
extruded by the female as she moves along the hair. Nits can only be 
removed by unthreading them from the hairs. 

Symptoms. — Itching is the only symptom produced by the P. 
capitis, and this is due to an irritating substance injected by the insect when 
it bites. A large number of infested individuals feel no itching ; they are, 
however, a source of danger, as they infect others. If the itching is severe, 
scratching follows, and this frequently causes impetigo contagiosa, which 
is most marked at the back of the scalp, but may spread to the vertex, eventu- 
ally involving the whole scalp and matting the hair down among thick crusts. 
Similarly it may spread to the back of the neck and shoulders, and involve 
large areas of the body. Even when impetigo is absent, the presence of 
scratch marks on the back of the neck and shoulders is almost diagnostic 
of P. capitis. 

Diagnosis. — All cases of impetigo of the scalp, especially in children, 
should be examined for pediculi. The diagnosis is easily made by finding 
the pinhead-sized, white, shiny oval bodies attached to the base of the hairs, 
and in bad cases the transparent little insects themselves can be seen 
scuttling about among the hairs. 

Treatment. — The insects are easy to kill, but the nits are more re- 
sistant. The favourite method is to saturate the scalp with paraffin and 
tie it up for 12 hours ; this has the disadvantage of being messy, and is not 
free from danger if the head is brought too near a naked light. Whitfield’s 
method of saturating the hair with 1 in 40 phenol and then tying the hair 
up in it for half an hour is very efficacious, especially when much impetigo 
is present. After this, the crusts can be removed and the nits combed out, 
and a weak ammoniated mercury ointment applied. 

Pediculosis Vestimentobum. — iEtiology. — The causative parasite has 
exactly the same anatomical character as the preceding, but is usually 
slightly larger, up to 3 to 4 mm. in length. It is not very common in civil 
life, being only seen in the habitues of the casual ward and the common 
lodging-house. In war-time, however, it becomes one of the chief causes of 
sick wastage of armies, being almost universal in its incidence and causing 
an enormous amount of skin disease. 

The insect lives chiefly in the clothes, coming on to the body in order to 
feed ; it is chiefly found, therefore, in those parts of the clothing which come 
into most intimate contact with the body. In civil life the Pediculus vesti- 
mentorum is rarely seen, but its nits may be found in the seams of the under- 
clothing of infected persons. Occasionally in heavily infested people nits 
may be found on the axillary, pubic and perineal hairs. 

Symptoms. — The skin lesions in this condition are mainly those 
produced by scratching. Closely placed, small, red macules may occasion- 
ally be seen, the results of the insect bites, but this is unusual. The scratch 
eruption has a characteristic distribution and type. In civilians, it is most 
marked about the back of the shoulders and around the waist and upper part 
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of the buttocks. lu soldiers, it is even better marked on the legs and about 
the knees, owing to wearing the puttee. The lesions in earlier cases are 
papules, surmounted by heemorrhagic crusts and linear excoriations. In 
cases of longer standing, areas of eczematisation and lichcnihcation occur, 
and the skin becomes irregularly pigmented. Septic complications are not 
very common in civil life, but in the field are the rule. Boils and linear, 
gutter-shaped ulcers, described under ecthyma on p. 1432, are extremely 
common under these latter conditions, chiefly on the legs. 

Diagnosis. — This has chiefly to be made from scabies, but the presence 
of the burrows and the distribution of the rash — described in detail in the 
article on that disease (p. 1444) — should enable a diagnosis to be made. 
From senile pruritus the diagnosis can only be made by finding lice or their 
nits. 

Treatment. — Disinfection of the clothing and bedding of the infected 
person is all that is required, except in those who harbour nits on their hairs, 
in which case the latter should be cut short or shaved. Most local sanitary 
authorities will carry out the necessary disinfestation if duly notified ; the 
methods employed scarcely come within the scope of this work. Local 
lesions can afterwards be treated with sedative lotions and creams, and 
impetiginous lesions as already described (p. 1421). 

Pediculosis Pubis. — .Etiology. — The Pediculus or Phthirius jmhis has 
a different appearance from that of the above-mentioned varieties ; the 
body is shorter, wider and almost triangular in shape. It is usually about 
1-5 mm. long and about the same width, and is provided with six legs, which 
are more curved than in Pediculus humanus and are also provided with hook- 
like extremities. This louse can move with considerable rapidity along the 
hairs, but has very limited powers of movement on a flat surface. When 
found among the hairs it is seen clinging with its legs to two adjacent hairs. 
Its eggs are laid in the same manner as with other varieties. 

The pubic louse is found almost exclusively in the pubic and perineal 
hair, but in severe cases the hair in front of the abdomen, chest and thighs 
may be infested, as may also the axillary hairs, the beard, the eyebrows and 
eyelashes. It is extremely rare on the scalp. It is usually transmitted 
during coitus. 

Symptoms. — There are two main symptoms, itching and the presence 
of small bluish stains on the skin. The itchiug is often intense and 
may lead to loss of sleep, but is localised to the area attacked. Scratch 
lesions are not very common, doubtless owing to the protection afforded by 
the stout pubic hairs ; they do, however, occur. The bluish stains found 
on the skin in regions infested by the crab-louse are now known to be pro- 
duced by the bites of the insect. They are 4 to 10 mm. in diameter, not 
raised above the skin, and do not disappear on pressure. They are known as 
maculcB ccerulecB. 

Diagnosis. — This is made by finding the louse and its nits attached to 
the base of the hairs. 

Treatment. — The best results are obtained by clipping the hair short 
and rubbing in 5 per cent, betanaphthol ointment. Ung. hydrarg., phenol 
lotion (1 in 40), and petrol are also used, but the former of these may set up 
a severe dermatitis if not carefully used. On the eyelashes, the insects and 
their nits should be removed by forceps. 
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3. SCABIES 

i£tiology. — Scabies is a disease caused by a spider-like, acarine 
parasite, the Sarcoptes scahiei. The aoari form a large group of animal 
parasites which attack man and tlie lower animals. The parasite generally 
found in man (var. hominis) is a special variety and is not contracted from 
animals. Various other acari, however, which attack animals may also 
attack man, but they do not produce identical symptoms. 

The Sarcoptes scahiei, commonly spoken of as the acarus, is a minute 
round body, just visible to the naked eye, and of white shining appearance. 
The body bears eight legs, which dider in the two sexes. In both sexes the 
two anterior pairs bear suckers ; in the male the third pair bear long bristles 
and tjhe fourth pair bear suckers, while in the female both hind pairs bear 
bristles. The female is larger than the male, and burrows in the horny 
layer of the akin to lay her eggs. If undisturbed the female may live fo|- 
2 to 3 weeks and lay up to about 30 eggs. The eggs are laid in the burrow 
and the young hatch out there, the complete cycle from egg to mature acams 
being completed in about 10 days. The larvae, however, hatch out in 3 to 
3^ days. 

The female acarus has certain favourite sites for burrowing, namely, the 
genitals, the fronts of the wrists, the web and sides of the fingers, the ulnar 
border of the hand, the backs of the elbows, the anterior axillary folds, the 
nipples in women, the umbilicus, the sides of the gluteal cleft and lower part 
of buttocks, the front of the knees, the ankles and the dorsum of the feet. 
In infants the palms and soles are also frequently afiected. 

Symptoms. — The eruption of scabies is of two kinds — the acarine 
burrows and the follicular papular eruption. The burrows occupy the sites 
named above. They are seen most clearly on the hands, whore they usually 
form thin, sinuous lines, from a millimetre up to a centimetre in length and 
occasionally even longer. The burrow is generally easily seen, as dirt 
accumulates in it, but quite often it can only be recognised by a lens. The 
oldest part of the burrow has a splay mouth, while at the other end the 
small white body of the acarus, with a black spot in its fore part, can be 
easily seen with a lens and often with the naked eye. Frequently a clear 
vesicle or vesicles are seen beneath the burrow, but as a rule on the hands 
no redness is present unless secondary infection has occurred. When blisters 
are present, secondary infection is frequent, and pustular, weeping and 
crusted areas are produced. In other sites vesicles are not common, but 
a large pea-sized papule usually underlies the burrow, and the burrow 
itself and its acarus are not so easily seen ; these lesions are frequently 
seen on the penis, scrotum and anterior axillary folds, and are usually 
diagnostic. 

The foUicular papula* eruption is arranged in smaller or larger circles 
round the areas where the burrows occur. The main distribution is on the 
anterior aspect of the body, from the nipples to the knees, and in a semi- 
circle around the anterior axillary fold. The back is free, except in severe 
cases, down to the top of the gluteal cleft, but scratch lesions occur on the 
lower part of the buttocks, where ecthyma is often a complication, and on 
the back and inner parts of the thighs. On the limbs the eruption occupies 
both front and back of the forearms, up to about the centre of the arm, and 
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also occurs around the ankles. The lesions are hist pinkish or whitish 
eleyations of scattered hair follicles, but soon they become covered with 
bloodstained crusts from scratching. Linear scratch marks are rare in 
scabies. It is not clear what produces the scratch eruption in scabies, but 
the work of J. W. Munro suggests very strongly that the follicular lesions 
are produced by the aoarine larvse, and the distribution of the lesions adds 
conhrmation to this view. 

In old-standing cases almost the whole body may be affected, though 
the face and scalp are practically never attacked in adults ; but in small 
children even these areas may suffer. 

Diagnosis. — In well-marked cases no difficulty arises, as the burrows 
can b^ seen, but in treated cases the diagnosis may be very difficult and a 
diagnosis from pediculosis may have to be made. Also the two conditions 
may occur together. The distribution and character of the rash will usually 
settle the point, but a careful search with a lens for burrows and acari should 
always be made. 

Treatment. — ^This depends more on the carrying out of detail than on 
the actual parasiticides used. Three things are necessary, namely, the 
opening of the burrows by scrubbing, the subsequent application of a para- 
siticide to the body, and the disinfectation of clothes and bedding. The body 
should be soaked in a hot bath, then rubbed with soft soap, and finally 
scrubbed with a brush, particular attention being paid to areas where 
burrows occur. After this sulphur ointment is rubbed in all over the 
body (face and scalp excepted), and the patient again dresses, his clothes 
having been disinfected in the meanwhile. On the two following days the 
ointment is again rubbed in, but no bath given (as it tends to increase the 
liability to sulphur dermatitis), on the fourth day nothing is done, and on 
the fifth day the patient has a bath— to wash off the ointment — ^and puts on 
clean things, all dirty linen being sent to the wash. If any dermatitis from 
the sulphur arises, lin. calanunss, to which 2 per cent. liq. pic. carb. is added, 
may be smeared on, and if there is much sepsis appropriate treatment can 
then be applied. Another satisfactory method is to paint the body, after the 
bath and before drying, with a lotion composed of benzyl benzoate, soft soap 
and industrial spirit, in equal parts. This is allowed to dry, and the painting 
repeated at once. Twenty-four hours later a cleansing bath is given. Other 
preparations which have been used with success are ung. potassii polysulphidi 
(B.P.C.) (Marouflson’s or Danish ointment), 5 per cent, betanaphthol, and 
12 per cent, balsam of Peru ointment. 


B.— THE DEEP INFLAMMATORY DERMATOSES 

Under this heading are included those inflammatory conditions which 
start in the dermis or hypoderm, and only involve the epidermis secondarily. 
It is often easy to decide clinically whether an inflammation starts in the 
dermis or in the hypoderm, and strictly these conditions should be described 
separately ; but as the same exciting cause may often produce either con- 
dition, it is simpler to describe them together. 
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The causative irritant may reach the point attacked in three ways — 
namely, (1) through a crack or puncture in the epidermis, (2) by the lym- 
phatics, or (3) by the blood stream. In the first group are included those 
cases in which certain chemical poisons are introduced into the skin by the 
bites and stings of insects (already dealt with on p. 1441), and cases in which 
micro-organisms are introduced into abrasions, as in the case of erysipelas 
from the streptococcus (p. 19), syphilitic chancre from the Sjnrockceta 
pallida (p. 193), soft sore from Ducrey’s bacillus, lupus vulgaris and lupus 
verrucosus from the tubercle bacillus (pp. 1460, 1462), and actinomycosis, 
sporotrichosis, etc., from certain fungi. The second group includes certain 
lesions produced by bacterial irritants, such as are seen in the lymphangitis 
abscess in tuberculoBiB and the sporotrichial gummata. The third group 
includes the drug eruptions and other dermatoses, which are labelled toxic 
eruptions and which are presumably due to chemical poisons circulating in 
the blood, and also eruptions due to the circulation of micro-organisms, 
such as are seen in the syphilides and tuberculides. For convenience of 
description it is proposed to deal with the majority of deep inflammatory 
dermatoses under two headings — (1) the toxic eruptions, and (2) eruptions 
produced by living organisms. It must be understood, however, that in the 
present state of knowledge the aetiology of many of those included in the 
former group is still very obscure. There is also a third group of dermatoses 
whose characters make it difficult to place them in either group, and^ these 
have, therefore, been described as (3) dermatoses of unknown origin. 


TOXIC ERUPTIONS 

It is practically impossible to produce experimentally in animals any of 
the toxic eruptions, owing to the fact that no animal has a skin comparable 
to that of man. Consequently, all our experimental knowledge of toxic 
eruptions has to be derived from the observed effects of drugs and food- 
stuffs on the human skin. It is, therefore, proposed to consider first the 
eruptions produced by these substances. 

]. DRUG ERUPTIONS 

These fall into two great classes — those produced by non-protein-contain- 
ing and those produced by protein-containing drugs. Extracts of organs 
given by the mouth rarely, if ever, produce eruptions and are, therefore, not 
specially considered. 

(a) Non-Protein-Containing Drugs 

These include all the 4 >rdmary galenicals. 

Two classes of eruption are produced by non-protcin-containing drugs. 
(1) Non-specific eruptions, which may be produced indiscriminately by many 
different drugs, and (2) specific eruptions, which are peculiar to certain drugs. 

(1) Non-Specific Erupitons 

Symptoms. — These are generally erythematous, urticarial or purpuric. 
The erythematous rashes may be scarlatiniform, morbilliform, or, more 
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rarely, of the erythema multiforme type ; sometimes the lesions are vesicular. 
Urticarial lesions are usually of the simple urticaria type, but occasionally 
the giant forms are seen. Purpuric lesions are often erythematous at the 
start and develop hsemorrhages later. It is difficult to classify drugs into 
any special groups by the reactions they produce, but it may be noted that 
the under-mentioned types of eruption may be produced by the drugs named : 

Erythematous. — Acetanilide, alcohol, arsenic, aspirin, barbituric acid and 
its derivatives, balladonna, benzoic acid, cantharides, capsicum, chloral, 
chloralamide, chlorbutol (chloretone), chloroform, copaiba, cubebs, digitalis, 
ipecacuanha, mercury, opium, phenazone (antipyrine), pilocarpine, phen- 
acetin, quinine, rhubarb, salicylic acid and the salicylates, stramonium, 
strychnine, sulphonal and turpentine. 

Urticarial. — ^Antimony, arsenic, barbituric acid and its derivatives, 
benzoic acid, chloral, copaiba, digitalis, opium, phenacetin, pilocarpine, 
quinine, salicylic acid and the salicylates, santonin, turpentine and valerian. 

Purpuric. — Arsenic, chloral, chloroform, copaiba, ergot, hyoscyamus, 
iodoform, mercury, phosphorus, quinine, salicylic acid and the salicylates, 
stramonium and sulphonal. 

(2) Specific Eruptions 

Symptoms. — Certain drugs give rise to eruptions which are characteristic 
of the drugs. Arsenic, bromides, iodides, phenazone (antipyrine), phenol- 
phthalcin, mercury, silver and gold are the most important. 

Arsenic . — In addition to simple erythematous and urticarial lesions, an 
acute generalised exfoliative dermatitis may develop. This is especially 
seen after injections of arsphenamine (salvarsan). Herpes zoster also occurs. 
Pigmentation, especially about the trunk, though it may be more or less 
generalised, is seen in chronic arsenical intoxication. It usually presents a 
fine reticular pattern. Hyperkeratosis occurs chiefly on the palms and soles ; 
it may be diffuse or occur in localised, corn-like projections. Occasionally 
these localised hyperkeratoses develop into epitheliomata. Excessive sweat- 
ing of the palms and soles (hyperidrosis) may occur, and the nails may become 
striated and brittle. 

Bromides . — Two main types of specific eruption are seen. Bromide acne 
is a follicular hyperkeratosis, often closely resembling acne vulgaris and 
seen in the same situations, but often more extensive, involving the legs and 
arms, as well as the face, chest and back. It is seen chiefly in epileptics 
who have taken bromide for some time. The other form is the so-called 
“ anthracoid ” form, which is most commonly seen in infants and children ; 
in the former the drug is often conveyed in the mother’s milk. Nodules 
and tumours varying in size from a pea up to an inch or two in diameter 
are found, chiefly on the face and legs. The tumours are of a deep red colour 
and studded with minute pustules ; in the larger lesions the surface is often 
crusted, and in some cases ulceration occurs. The lesions ma^ develop 
and persist for a considerable time after the drug has been discontmued. 

Iodides . — The most t3^ical lesions produced by iodides are papules which 
look like vesicles and bullee, but when pricked only blood escapes. They are 
sometimes spoken of as pseudo-bullffi.” They are common on the face 
and extremities, and often appear after taking quite small doses of iodides, 
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and within a very short time, even aa quickly as 24 hours. They e,re moat 
common in patients suffering from nephritis. These lesions may increase 
rapidly in size and produce large tumour-like masses, studded with pustules 
or with a crusted or ulcerated surface, and when occurring in patients who are 
Serioiisly ill may hasten a fatal termination from septic absorption. In the 
early stages the cases have been mistaken for small-pox. An acne similar 
to that produced by bromides is also seen. 

Phenazofie (Antipyritie ). — In addition to producing the more generalised 
types of eruption phenazone may produce large erythematous reddish or 
purplish patches, situated discretely over the body, of sharply circular 
outline and giving rise to a sensation of burning. When they subside they 
leave a very marked pmmentation, which disappears very slowly. 

PfieHol-'phthalein, -^This drugj now largely used as an aperient and con- 
tained in many proprietary remedies, occasionally produces an eruption 
similar to the last named. The patches are of dull purplish colour and come 
out on face and limbs, but often also affect the mucous membrane of the 
mouth. The lesions belong to the group known as “ fixed eruptions,” as they 
tend to recur at the same site if the drug is repeated. 

Mercury . — This drug occasionally gives rise to a severe erythema in the 
groins and axillae, and also on the palms and soles. There may be also 
purpuric spots and vesicles. Other symptoms of mcrcurialism, such as 
nephritis and ulcerative stomatitis, may also be present. 

Silver. — Long-continued ingestion of this drug produces a peculiar slaty- 
grey pigmentation of the skin, generally universal, but moat marked on the 
exposed parts. It scarcely comes under the lioading of inflammations, but 
is included for the sake of convenience. 

Gold . — Injections of gold may give rise to a general exfoliative dermatitis, 
similar to that of arsphenamine. 

(6) Protein-Containing Drugs 

These include serums and vaccines. Vaccines rarely cause marked 
cutaneous eruptions, but when they occur they are of similar nature to those 
produced by sera. Serum eruptions form a very interesting group, as it is 
reasonable to suppose that their method of production is closely analogous 
to that of those toxic eruptions whose aetiology is obscure. For it has been 
assumed that these are due either to absorption of poisonous proteins pro- 
duced by the body or to the toxins of pathogenic bacteria which are present 
in the body. 

Serum eruptions are supposed to be an anaphylactic phenomenon and, 
though this seems to be a reasonable explanation in those cases where the 
rashes follow a second injection of a foreign protein given at least 14 days 
after the first, it does notj fit in so well for cases in which the eruption follows 
the first injection of serUm. In these cases a specific allergy must be assumed 
to exist. 

Symptoms. Any of the above-mentioned non-specific eruptions may 
develop, but there is a greater tendency for the lesions to be of the erythema 
m^iforme type. Often the rash is very extensive, the trunk, face, and 
limbs being covered with disk-like, sharply circumscribed, infiltrated red 
lesions ; these often become bullous, and hflpmorrhages may occur in the 
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centre of the lesions. In other cases ringed lesions occur, which spread peri- 
pherally and clear in the centre — erythema gyratum. Not infrequently these 
lesions are associated with fever, and pain and swelling in the joints, and 
gastro-intestinal disturbances, such as diarrhcea and vomiting and albumin- 
uria. In other cases the lesions are more of an urticarial nature, with transi- 
tory, very itchy wheals and swelling of the skin of the face. These 
eruptions usually come out about a week or 10 days after the injection of 
the serum and clear up in about the same time. 

Similar eruptions sometimes develop in persons vaccinated against small- 
pox, though in addition a true vaccinial eruption, in which the lesions have the 
characters of the vaccine vesicles, may develop. 

Urticarial lesions develop in certain individuals who are sensitive to certain 
food-stuffs, after ingestion of these substances. They will be considered more 
fully under Urticaria (p. 1451). 


(c) The Treatment of Drug Eruptions 

The first thing is to stop the drug causing the eruption. In the erythem- 
atous and urticarial types local soothing lotions are indicated, of which the 
most iweful are lotio evaporans (B.P.O.), or phenol min. 120, lot. calaminjn 
(B.P.C.) ad fl. oz. 12. Alkaline and bran baths are often very useful. 

In the serum eruptions, calcium chloride or lactate is recommended and 
may be given in lO-grajn doses three times a day. Quinine, grs. 1 or 2 three or 
four times a day, is sometimes of value. In the more severe cases the patient 
must be kept in bed. 


2. THE EKYTHEMATA 

The term erythema may be used to signify any transient redness of the 
skin, such redness being frequently produced by external irritants ; and these 
have already been dealt with under the superficial inflammatory dermatoses. 
When, however, the term is used to describe a composite clinical picture, two 
main types have to be considered, namely, the non-infiltrative and the 
infiltrative. 

(a) The Non-infiutrative Erythbmata 

^J’hese include two classes, the congestive and the inflammatory. The 
congestive type has little or no dermatological importance. It is seen 
in blushing, which is a pure vasomotor phenomenon, and also in such 
transitory rashes as that seen during ether administration. The inflam- 
matory typo includes the rashes seen in scarlet fever, measlM and rotheln, 
drug eruptions just referred to, and certain other toxic conditions. 

iStiology^ — One of the commonest varieties of erythematous rashes is 
that occurring as the result of septic absorption from a wound, and many of 
the cases of so-called surgical and puerperal scarlet fever belong to this group. 
They also occur in ptomaine poisoning and in other infections of the gastro- 
intestinal tract, but there always remain a number of cases in which no cause 
can be found. 

Symptoms. — Erythematous rashes are usually of either the scarlatini- 
morbilliform or figurate type. The scarlatiniform cases differ from 
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true scarlet fever in the absence of other typical signs, such as high 
temperature combined with rapid pulse, the date of appearance of the rash, 
the presence of sore throat and the characteristic appearance of the tongue. 
The morbilliform erythemata difier from measles in the absence of coryza, 
conjunctivitis and respiratory catarrh. The temperature is atypical and 
Koplik spots are not found. The hgurate variety consists of patches or 
groups of disk-like lesions which tend to spread peripherally and clear in the 
centre so as to leave circinate and gyrate patterns. It is seen most commonly 
in drug eruptions, and can hardly be confused with anything else. In all 
these varieties as the eruption subsides there is a tendency to scaling, usually 
of the fine branny typo, and this may often be extensive ; the glove-like 
scaling of the palms and soles, seen in scarlet fever, may also occur in the 
simple types of erythema. 

Haemorrhage may sometimes take place into the erythematous patches, 
especially when these occur on the lower limbs. Most cases of simple purpura 
really belong to the erythema group. The mucous membranes may be 
afEected similarly to the skin, and other general symptoms, such as diarrhoea, 
vomiting, fever and albuminuria, may be present. 

Treatment. — Attempts must be made to find and remove the cause. All 
possible septic foci, such as pyorrhoea, tonsillar sepsis and chronic appendix 
trouble, should be dealt with. The bowels should be made to act freely 
and a light diet ordered. Cases should generally be put to bed, and always 
when there is fever or any marked constitutional symptoms. In cases of 
streptococcal infection, sulphapyridine may be given. 

(6) The Infiltrative Erythemata. Erythema Multiformb 

.Etiology. — Erythema multiforme may occur as a drug eruption, and 
especially as a serum eruption, as already noted, but it generally appears 
without any special cause being determinable. It occurs especially in young 
adults and may often recur, some cases doing so year after year at regular 
intervals. Incfividual attacks may clear up rapidly, but in many cases fresh 
crops appear, and the disease may go on for weeks or months. The joint 
swellings which sometimes accompany the skin lesions led to the supposition 
that the condition was of rheumatic origin, but it is probable that these are 
only a manifestation of a similar affection of the synovia of the joints. 

Pathology. — ^Microscopic examination shows a dilatation of the vessels 
of the dermis with a leucocytic exudation. There is much local oedema. 
The epidermis is oedematous, and fluid may accumulate beneath the horny 
layer or less frequently beneath the epidermis. 

Symptoms. — The lesions of erythema multiforme differ from those men- 
tioned in the last section in forming raised infiltrated lesions, which vary in 
size from a pea to a fiv8-shilling piece or larger, and which have a well- 
defined distribution. They are usually found on the backs of the hands, 
wrists, and forearms and on the face, but are not infrequently found on the 
palms, and may also involve the trunk and lower limbs. In the milder cases 
they consist of red papules and patches with a sharply-defined border and are 
usually completely circular in outline. In the more severe forms hasmor- 
rhages occur in the centre, or they become surmounted by bullss. There 
is some tendency to slow peripheral extension, with clearing up of the centre. 
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so that ringed lesions may be formed. In these a play of colours may be noted, 
the outer red ring surrounding a purple hasmorrhagic ring, which in its turn 
surrounds a brownish pigmented centre ; these lesions are sometimes called 
erythema iris. In rare cases the bullae so predominate as closely to resemble 
a pemphigus. The subjective symptoms are often slight, but sometimes 
itching and burning occur. Lesions may appear on the mucous membranes. 
Pain and swelling in the joints are not infrequent, and gastro-intestinal dis- 
turbance may occur, as may also fever and albuminuria. 

Treatment. — Care must first be taken to remove any possible cause. Of 
the drugs which are of value are calcium lactate, the salicylates and quinine. 
The former is best given in 240 minim doses on alternate nights. Local treat- 
ment is not really necessary, but calamine lotion or linament may be applied 
to relieve itching or burning. 

Erythema nodosum is closely related to erythema multiforme, and is dealt 
^ith on p. 296. 

3. GRANULOMA ANNULARE 

This is a very chronic, raised, ringed eruption, of dead white colour, seen 
chiefly on the dorsum of the hands. 

iEtiology and Pathology. — The cause of this condition is unknown, but 
various intermediate types between it and er 5 rthema multiforme have been 
noticed, and this suggests a relationship with the latter condition. Histologi- 
cally a dense cellular infiltration, associated with degeneration of the collagen 
bundles, is found in the deeper layers of the dermis, especially in the neigh- 
bourhood of the sweat coils. 

Symptoms. — The earliest lesions are small white nodules, seen most 
commonly on the back of the finger joints. Such lesions often occur in groups. 
They spread slowly, the centre of the group becoming flattened, and sur- 
rounded by a raised, white festooned margin, which can be seen to be made 
up of nodules of the same character as those of the original lesions. The 
disease is very slowly progressive, and may last for months or years if not 
treated. The lesions are generally localised to the hands and wrists, but are 
occasionally seen in other parts of the body, such as the nape of the neck, the 
buttocks, elbows and knees. In some cases subcutaneous fibrous nodules 
have been described in the neighbourhood of the elbow joints and elsewhere. 
Subjective symptoms are generally absent. 

Treatment. — Internally, quinine and the salicylates may be given. 
X-rays will often cause the lesions to disappear, but no other local treatment 
has much effect. 


4. THE PURPURAS 

The purpuras form a group which are closely related to the erythemata 
and are very often erythematous at the start. In them, however, the blood 
vessel walls are damaged and haemorrhage occurs into the dermis. They may 
be of toxic or of bacterial origin. They are considered in detail on p. 810 ei seq. 

6. THE URTICARIAS 

The urticarial eruptions are characterised by the presence of wheals, 
or localised areas of oedema. These are usually transitory in character and 
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are aoootapamed by severe itcbiug. Several difEerent forms arc reoognised — 
(1) Simple urtioaria, (2) factitious urticaria, (3) giant urticaria, (4) papular 
uxtioaria, and (6) urticaria pigmentosa. 

etiology. — ^As is pointed out above, urticaria can be produced by the 
ingestion of certain drugs and by injections of foreign sera. It can also be 
produced by the ingestion of certain food^stufEs in susceptible persons ; for 
example, porridge, strawberries, shell-fish, eggs and milk. It also occurs 
after the consumption of decomposing food. As far as is known it is 
not due to the direct attack of any micro-organism, though syphilitic urti- 
caria haEi been described. It is clear that it may be produced not only by 
protein poisons, but by non-protein poisons circulating in the blood. The 
actual mechanism by which the lesions are produced is not altogether clear. 
At ope time it was thought to be a pure vasomotor neurosis, and that the 
poisons mentioned acted on the vasomotor centres ; but in recent years it 
has been demonstrated that the lesions are true inflammations, and, there- 
fore, it is probable that the action of the poison concerned is a local one. At 
the same time external stimuli, such as friction, seem, in many cases, to 
play a part in determining the points where the poison acts. Lewis believes 
that the lesions are produced by the liberation of a histamine-like substance 
from the tissue cells. It must also be noted that urticarial lesions may be 
directly produced by the injection of poisons into the skin. This is well 
seen in the bites and stings of insects, and the stings of plants, such 4s the 
nettle. In a large number of cases of urticaria, however, it is diMcult to 
find any cause, and these are usually considered to be auto-toxic. The auto- 
toxin may be generated in the intestinal tract, or in infected foci, such as 
septic tonsils and teeth and inflammatory trouble in the pelvis. In the 
giant urticaria cases there is usually a considerable functional element 
present, and these cases are considered to be vasomotor neuroses. Nothing 
is known of the Aetiology of urticaria pigmentosa. 

Symptoms. — Simple urtica/ria . — ^This is the form most frequently met 
with in adults. It may occur in an acute or in a chronic form. In the 
former the eruption appears suddenly, is often accompanied by general 
symptoms, such as fever, diarrhoea and vomiting, and subsides more or less 
rapidly. In the chronic type the eruption appears in crops ; the individual 
lesions run a more or less rapid course, but fresh crops continue to come out at 
intervals and the condition may persist for many weeks, months or even years. 

The lesions of simple urticaria are in their earliest stages pale pink papules 
or patches, varying in size from a pea to an inch or two in diameter. In a 
short time — sometimes a few minutes, at others an hour or so — the central 
part of the patch becomes a dead white colour, is firm to the touch and raised 
a millimetre or two from the surrounding skin. The lesions are intensely 
itchy. They may be few in number or very numerous ; sometimes the whole 
body may be covered with^patches of all shapes and sizes, and figurate patches 
are common. The eruption is most common on the trunk, but any part of 
the body, including the mucous membranes, may be afected. 

Factitious urticaria . — This is a condition of the skin in which the slightest 
trauma, such as a slight scratch, will bring out a wheal. This condition is 
often present in simple urticaria, but fretjuently exists apart from any spon- 
taneous eruption. Tne condition is sometimes referred to as d^rmatographism^ 
as it is possible to produce letters in urticarial wheals on the patient. 



THE URTICARIAS 


145 ^^ 


Qiant urticaria , — In this condition the lesions are not so much wheals 
as circumscribed patches of oedema. They are particularly liable to occut 
about the face — ^the eyelids, cheeks and lips often swelling up quite suddenly — 
burning or itching being an accompanying phenomenon. The mucous 
membranes are not infrequently attacked, and in a few cases sudden oedema 
of the larynx may produce dangerous asphyxial symptoms. The lesions 
are very prone to recur, and these recurrences may persist for years. This 
condition is sometimes spoken of as ari^io-neurotic wdema (see p. 1073). 

Papular urtica/ria . — This type may be a distinct disease or only a variant 
of simple urticaria, but is that commonly seen in infants and young children. 
It is not very commonly seen in breast-fed infants, though it does occur, 
but otherwise is chiefly seen in the first two years of life ; it may in some 
cases, however, persist, with intermission. Up to about 7 years of age. The 
lesions appear, just like those of the adult form, as pink oval patches, usually 
about \ inch in diameter, but instead of the bulk of the whole patch being 
converted into a wheal only a central pinhead-sized wheal is produced. 
Itching is intense and often paroxysmal. When the lesion is scratched the 
central papule becomes inflamed and a bloodstained crust is formed on its 
summit, and it persists after the surrounding pink zone has disappeared. 
The cases usually present discrete pinhead-sized papules, covered with 
bloodstained crusts, suggesting a parasitic origin. Not infrequently vesicles 
surmount the wheals and occasionally quite large bullfis are found. 

The eruption comes out in crops, especially at night, and chiefly on the 
extensor aspect of the lower limbs, the buttocks and the extensor aspect 
of the forearms, but may occur almost anywhere on the body. The ohil^en 
seem to suffer little in general health, though sleep at night is often lost, 
its effects being often more obvious in the parents. 

Urticaria pigmentosa , — This is a rare condition and it is still a question 
whether it should be grouped with the other urticarias. It is chiefly a 
disease of infancy and childhood, but a certain number of adult oases are 
on record. The condition may appear within the first few days of life, and 
in a few cases lesions are said to have been present at birth. 

The lesions usually ajppCar as wheals, ^ to J inch in diameter ; and as 
these disappear a yellowish-brown colour is left, and the lesion may remain 
raised above the surrounding skin or may flatten down to a pigmentary 
macule. These pigmented lesions generally persist for years. Itching may 
or may not be present. Sometimes marked factitious urticaria can be 
elicited. It would appear that occasionally simple urticarial lesions may leave 
behind pigmentation, but the condition described above is something quite 
distinct. In true urticaria pigmentosa there is generally a great increase in 
the mast-cells of the dermis which is absent in ordinary urticaria leaving 
pigmentation. 

Diagnosis. — Simple urticaria may be confused with dermatitis herpeti- 
formis and with the jpremycosic stage of mycosis fungoides. In the former, 
small deep-seated vesicles usually occur ; but as they are not always present 
the diagnosis may be difficult. From the latter a diagnosis cannot be made 
with certainty, though when occurring in old people and persistent, mycosis 
fungoides must be considered. 

The giant forms must be distinguished from erysipelas and. acute erythe^ 
matouB eczema. In the former, high temperature is present, the lesion has 
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a sharply defined, slowly spreading margin, and is often blistered. In the 
latter, the eruption is extensive and symmetrical, the skin is red, and vesicles 
are frequently present. Chronic erysipelas of the lip is a persistent, slowly 
increasing condition and usually arises from a persistent crack in the lip, 
while urticaria has a sudden onset and disappears again. 

Papular urticaria in children is most frequently confused with scabies. 
The diagnosis can be settled by the presence of burrows and the finding of 
acari in the latter condition. In the vesicular form cases may be confused 
with varicella, but the course of the eruption is quite different. 

Urticaria pigmentosa is not likely to be confused with any other condition. 

Treatment. — If a cause can be found it must be removed : articles of 
diet known to cause the eruption must be avoided and all possible septic foci 
dealt with. If the cause is not clear, various types of food must be stopped 
one by one in order to exclude a possible source of trouble. Recently a 
cuti-reaction to various foodstuffs has been devised to detect the causative 
agent, and it is possible to desensitise patients from the particular poison 
to which they are susceptible. Apart from this, mild purgation and the 
administration of intestinal antiseptics, such as salol, ichthammol, creosote 
and calomel, can be recommended. Some patients improve on tonic drugs, 
such as iron, arsenic and quinine. Calcium chloride or lactate given over 
prolonged periods is efficacious in some cases. In others complete freedom 
from work and even rest in bed are necessary. In cases of unknown aetiology, 
non-specific protein therapy, such as injection of whole-blood, milk or peptone, 
is of great value (see p. 1418). 

In the papular form in children excessive intake of sugar plays a part in 
a proportion of cases, and by a rigid cutting down of jams, sweets, etc., relief 
is often obtained. 

In the giant form nerve sedatives, such as valerian and the bromides, are 
of value. 

Locally, anti-pruritic lotions are most useful. Solution of coal tar and 
Bubacetate of lead, min. 120 of each to fl. oz. 8 of water ; or liq. potass, 
hydroxid. min. 60, glycerin min. 60, to fl. oz. 8 of water, may be used and 
can be applied frequently ; alkaline and bran baths also give considerable 
relief. In children a teaspoonful of liq. picis carbon, added to a warm bath 
before going to bed is a valuable remedy, and in some cases sulphur ointment 
grs. 15 to 1 ounce has proved useful ; but lotions are usually better tolerated. 

There is no known treatment which affects urticaria pigmentosa. 

6. PRURIGO 

Prurigo of Hebra is a condition which is rare in this country, but is not 
uncommon in Eastern Europe. It is apparently closely connected with 
papular urticaria, but most authors consider it a distinct affection. It begins 
usually in the first or second year of life, by the appearance of intensely itchy, 
pinhead to lentil-sized papules on the extensor aspects of the limbs, chiefly 
on the legs and forearms ; these soon become covered with bloo^tained 
crusts, and evgitually the whole of the skin of the affected area becomes 
thickened (lichenified), pigmented and excoriated. The lesions may eventu- 
ally involve the whole of the limbs, but the flexures usually escape. The 
trunk, neck and face may become eczema tised and lichenified. The glands 
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in the groins and axilas become much enlarged. The milder cases (prurigo 
mitis) may eventually respond to treatment and get well about the time of 
puberty, but the more severe cases (prurigo ferox) persist throughout life, 
the patient eventually succumbing to the disease. 

Treatment. — There is no specific treatment. Baths and sedative lotions 
and ointments, together with sedative drugs, to relieve itching and to ensure 
sleep, should be employed. 

7. DERMATITIS HERPETIFORMIS 

Dermatitis herpetiformis or Duhring’s disease is a condition character- 
ised by the appearance on the body of crops of erythematous or urticarial 
papules or patches, usually surmounted by herpetic vesicles or bullas, and 
giving rise to intense itching. 

The evidence for placing this disease among the toxic eruptions is not 
conclusive, but is sufficiently suggestive to make it justifiable. In this 
connexion may be mentioned its occurrence as one of the rarer toxaemias 
of pregnancy (hydroa gestationis), and its close clinical resemblance, in 
some cases, to the urticarias and the erythemata. 

etiology and Pathology. — The disease may occur at any time of life ; 
it is rare in infancy and childhood, although cases have been reported ; it is 
fairly common in young adult life, but most cases occur in middle life. Both 
sexes are pretty equally attacked. A special form occurs in association with 
pregnancy, and is apt to recur with each pregnancy. The malady does not 
appear to be associated with the presence of any particular micro-organism 
in the body, and cultures from vesicles and bullse are sterile in their early 
stages. Blood cultures are also negative. 

It has been considered by some to be due to some nervous derangement, 
and it is true that it is sometimes associated with neuroses ; it is probable, 
however, that these are a product rather than a cause of the disease. It is 
probable that the condition is produced by an unknown toxin. 

Microscopically lesions show a dense, cellular infiltration of the superficial 
part of the dermis, chiefly around the yessels. There is always considerable 
superficial oedema, which in the vesicular and bullous cases collects under 
the epidermis, lifting it from the imderlying dermis ; the fluid of the vesicles 
contains a large number of eosinophil corpuscles. 

Symptoms. — The eruption is essenkially polymorphous, that is to 
say, all the types of lesions mentioned above may be present in the same 
case at the same time. Most commonly the lesions look like irregularly 
figurate urticarial wheals which are surmounted by numerous shotty vesicles. 
In other cases the lesions are more frankly erythematous, while in others 
larger vesicles or bullae form, either with or without an underlying erythe- 
matous or urticarial patch. In all cases, except when the bullae are large, 
there is intense itching in the lesions, with the result that they are scratched, 
and small bloodstained crusts or excoriations are seen mixed up with the 
other manifestations of the disease. The limbs and the trunk are most 
frequently aflected, but any part of the cutaneous surface may be involved, 
though rarely the palms and soles, and the mucosae are attacked in a con- 
siderable percentage of cases. There is a great tendency for the lesions to 
recur, fresh crops coming out at frequent intervals, and the disease may 
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persist for years ; the writer has under his care a case of over 40 years’ 
duration. 

The general health usually suffers very little, in spite of the fact that 
sleep is often disturbed. Gastro-intestinal symptoms, such as diarrhoea 
and vomiting, may occasionally occur, and in fatal cases lesions have been 
found in the gastro-intestinal tract, which possibly account for the abov?- 
mentioned symptoms. An increase in the eosinophil corpuscles in the blood 
occurs in the majority of cases. 

Diagnosis. — From erythema multiforme it can be distinguished by the 
irregular distribution, the shape and the polymorphic character of the 
lesions in conjunction with the intense itching which occurs ; from 
urticaria by the presence of vesicles and bullse, which are almost unknown 
in simple urticaria, though not infrequent in the papular variety, and by 
the persistence and recurrence of the lesions ; and from pemphigus by the 
itching, the polymorphous character of the lesions, and the comparatively 
slight effect on the general health. 

Treatment. — This calls for much patience on the part both of the 
patient and the physician. In the first place a careful examination, both 
clinical and bacteriological, must be made to find any focus of disease. 
Of the internal remedies most reliance has been placed on arsenic, and in 
some cases the eruption ceases when a certain dose is reached ; but this 
is by no means always the case. Arsenic may be given by the mouth' as 
Fowler’s solution or Asiatic pill, or by injection, the cacodylate of soda, 
enesol and arsphenamine (salvarsan) being the favourite preparations. The 
dose should be small to start with, aud increased to the limit of tolerance ; 
and the drug should be discontinued if no defihite result is obtained. 
Aperients and saline lavage of the bpwel are satisfactory in severe cases ; in 
others quinine, salicin and sodium bicarbonate have proved successful. In 
any case attempts should be made to check the itching. Alcohol and coffee 
should be stopped, and also all excess of sugar in the diet. Phenacetin and 
phenazone are useful, and sedatives may be given occasionally at night. 
The injection of certain non-specific protein substances, such as thp patient’s 
own blood, horse serum, sterilised milk or peptone, has occasionally produced 
a cure. 

Local remedies consist mainly of anti-pruritje applications. The most 
useful is a lotion containing 2 to 3 per cent, phenol, 1 per cent. liq. potass, 
hydroxid., or 2 to 5 pejr cent. liq. picis eaxbonis. Alkaline and bran baths are 
valuable, especially in the bullous cases — in which cases also weak (6 per cent.) 
sulphur ointment sometimes acts well. 

8. PEMPHIGUS 

An inflammatory condition of the skin, characterised by the eruption of 
blisters usually occurring in crops, and associiited with constitutional symptoms. 

Four different varieties are recognised : (1) acute pemphigus, (2) chronic 
(pemphigus vulgaris), (3) pemphigus foliaceus, and (4) pemphigus vegetans. 
Acute pemphigus is now known to be a definite bacterial infection, and should 
not strictly be included in this group ; but it is placed here for oonvenienoe 
of description. In the other three varieties the cause is unknown, but it is 
believed that they arc of toxic origin. 
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(a) AcuTjfl PjSMrHiGus 

Etiology. — This is a rare condition which occurs almost entirely in 
butchers, and appears to be due to inoculation of some abrasion with a 
pathogenic micro-organism, the diplococcus of Pcrnot and Bulloch. The 
lesions are not produced by local spread, as in impetigo contagiosa, but are 
distributed through the blood stream, and symptoms of acute toxaemia 
occur simultaneously with (or even before) the appearance of the eruption. 
The diplococcus can be obtained from the bulljB, as well as from the 
blood. 

Symptoms. — The disease commences acutely with fever, malaise, 
nausea and vomiting. Bullae then appear suddenly on the apparently 
normal skin ; they are usually very numerous, and as big as a pigeon’s or hen's 
egg. They may burst, leaving a red oozing surface. The lesions usually 
involve the mucous membranes of the mouth and throat, and even of the 
intestinal tract, causing pain and difficulty in swallowing, diarrhoea and 
vomiting, and secondary bronchitic and broncho-pneumonic complications. 
In a large proportion of cases a general septicaemic condition supervenes 
and the patient dies, but in a few milder oases the lesions dry up and the 
patient recovers, Barely cases may become chronic. 

Treatment. — The cases are so infrequently seen that little can be said 
on this point. The main principles are to keep the patient in bed, puncture 
the vesicles, and apply mild antiseptic dressing, e.g, 1 in 4000 potassium 
permanganate, with a thin layer of paraffin gauze between it and the skin, or 
I in 1000 acridavine emulsion. Quinine is recommended as the best internal 
remedy. No observations have been made, as far as the writer knows, with 
regard to specific therafjy. 


(h) CaKOWlC BlCMPHiOUH 

Symptoms. — The affection, which is also rare, is characterised by the 
appearance of crops of bulla3 in various parts of the skin and mucous 
membranes, each bulles appearing on the skin without any pre-existing ery- 
thematous or urticarial lesion. The eruption is not associated with itching, 
but the general health suffers, thus differing from dermatitis herpetiformis. 
Further, the bullae are usually sterile in their early stages, though both the 
Staphylococcus pyogenes alhus and the Bacilhis pyocyaneus have been found ; 
but these are almost certainly secondary infections. 

The buUflB usually dry up in the course of a week, leaving an erythematous 
and scaly patch, which subsequently disappears ; but fresh crops of blisters 
constantly come out, and this state of affairs may persist for months and 
years. The general tendency is for the disease to continue, while the general 
health steadily deteriorates, and finally death supervenes. 

Diagnosis. — This has to be made from dermatitis herpetiformis and 
from the bullous form of erythema multiforme. The main points in the 
diagnosis of the former have been considered in a preceding paragraph. In 
er 3 rthema multiforme the lesions are especially distributed on the ex- 
tremities, and some of them show the definite coin-shaped eryldiematous 
patches. The attack usually lasts only a week or two. 

Treatment. — This is very unsatisfactory. Arsenic in full doses has 
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given good results, and quinine and salicin are also recommended. Suramin 
(antrypol, germanin Bayer 205) appears to give good results in some cases. 
Gastro-intestinal antiseptics and colon lavage are useful. Intramuscular 
injection of horse serum, or of the patient’s own serum, may be tried. Local 
treatment is the same as for acute pemphigus. 

(c) Pemphigus Foliaceus 

This is probably only an extensive type of chronic pemphigus. 

Symptoms. — Bullaa appear frequently and over large areas of the body, 
and as a result set up a condition resembling generalised exfoliative dermatitus. 
When this stage is reached fresh bullae are not properly formed, owing to the 
permeability of the improperly formed horny layer, abortive flaccid lesions 
constantly appearing on the affected areas. Crusting, scaling and a tendency 
to warty formations, together with much pigmentation, are present. The 
trunk, neck, face, scalp and limbs may all be attacked, but usually the hands 
and feet are much less affected. 

The general health is usually much affected ; but this is not always so. 
The writer has had under his observation a case of 20 years’ duration who, 
apart from the skin condition, was otherwise well. Usually, however, cases 
end fatally in a year or two. 

Diagnosis. — The only condition likely to be confused with this is general- 
ised exfoliative dermatitis ; but in this latter condition bullous formation is 
absent. 

Treatment. — This is the same as for chrordc pemphigus. 

(d) Pemphigus Vegetans 

Symptoms. — The lesions in this type frequently first appear in the raucous 
membrane of the mouth, but may appear on other parts of the body. When 
f ull y developed they are chiefly localised to the flexures of the axillse, elbows, 
groins, knees and around the anus and vulva. The initial lesion is a flaccid 
blister, which on rupture develops fungating granulations from its base, 
which discharge much fetid secretion. The patient’s health suffers rapidly 
from septic absorption, and he usually succumbs in the course of a few 
months. 

Diagnosis. — The condition when fully established is characteristic, but 
in the early stages the lesions might be mistaken for syphilitic mucous 
tubercles. The diagnosis can be settled by the presence of other syphilitic 
lesions, by findin g the spirocheata pallida, and by the Wassermann reaction. 

Treatment. — No treatment is known to influence the course of the 
disease. Local antiseptics are required for the lesions, weak perchloride of 
mercury and eusol bein^ the most likely to be satisfactory. Otherwise 
treatment is on the same lines as for pemphigus chronicus. 

9. DERMATITIS EXFOLIATIVA 

Synonym. — Pityriasis Rubra. 

This is a generalised inflammation of the skin, characterised by redness 
and profuse scaling. There are many types of this condition, and divers 
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causes. It is customary to divide dermatitis exfoliativa into primary and 
secondary varieties. The former occurs without any pre-existing dermatosis, 
while the latter really represents the generalisation of some other skin in- 
flammation, such as eczema, seborrheeic dermatitis or psoriasis. When such 
diseases generalise there is a tendency for them to take on the character of 
a primary exfoliative dermatitis, presently to be described. 

The primary variety occurs in its most striking form in salvarsan poison- 
ing, and may also occur in such diseases as leukaemia and mycosis fungoides 
— diseases closely related to one another. There still remain, however, a 
number of cases in which no cause can be found, and which we are probably 
justifled in considering as toxic eruptions. 

Symptoms, — The cases due to arsphenamine may be taken as typical of 
the group. In these the eruption usually commences as bright, scarlatiuiform 
patches on the flexor aspect of the forearms and on the abdomen and chest. 
The rash spreads rapidly, so that in a day or two the whole body is covered. 
At first it is found to consist of distinct pinhead-sized macules, chiefly 
around the follicles, but soon it becomes one continuous red sheet. Almost 
immediately the eruption begins to scale ; the scales may be of the fine 
branny type, or large like fish scales. The amount varies in different cases, 
but is often very considerable, the bed having to be swept out several times 
a day. The onset is not always as described ; sometimes the initial eruption 
is an urticaria , or even like an acute erjrthematous eczema,^ involving the 
face and forearms, and in a case recently under the writer’s care it was 
erythemato- vesicular at the commencement. Once the eruption is fully 
established it usually takes 2 to 3 months to disappear. In an uncomplicated 
case the rash gradually subsides, scaling ceases, and the skin assumes its 
normal colour, though some thickening may remain for a considerable time. 
I’he flexures of the limb and the neck usually are the last to clear. The 
hair is frequently completely shed, but grows again later, and the nails may 
also be lost temporarily, though this is less frequent. An irregular thickening 
of the nails is, however, more conoimon. At the onset there may be fever, 
malaise and intestinal disturbance; later, in the course of 3 to 4 weeks, 
bronchitis and broncho-pneumonia may supervene, and sometimes cause a 
fatal issue. Nephritis may also occur, and may cause permanent renal 
changes. If careful nursing is not provided the skin may become infected, 
and septic absorption may occur. There is always much enlargement of 
the lymphatic glands, which are soft and spongy, and conjunctivitis is 

sometimes present. i j rc 

Most of the idiopathic cases run a similar course ; but several dinerent 
varieties have been described, among which the condition known as 
pityriasis rubra of Hebra is apt to be associated with visceral complications 
and with skin atrophy, and runs a very fatal course. 

Diagnosis. — The primary cases must be distinguished from those due to 
leuksemia and mycosis fungoides. In the former the blood picture will 
probably clear the diagnosis, and in the latter the severe itching, which usually 
accompanies it, and which is usually absent in the simple exfoliative derma- 
titis cases. 

Prognosis. — ^This is always uncertain, and should be very guarded. 
Cases may clear up in 2 or 3 weeks, or may persist for years, with gradually 
increasing prostration ending in death. 
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Treatment. — In the arsphenamme cases sulphur appears to be the best 

remedy. It may be given as sodium thiosulphate by intravenous injection. 
The main internal remedies must be directed to maintaining the general 
health, and to countering complications as they arise. Complete rest in 
bed is indicated in all cases, however mild they may at first appear, and the 
warmth of the body must be maintained. Warm bran baths may be given 
if no fever is present, and dusting the skin with talc powder makes the patient 
comfortable. Local septic complications must be dealt with by mild anti- 
septic creams or pastes. 


ERUPTIONS DUE TO BACTERIA AND FUNGI 

Having dealt with the deep inflammatory dermatoses produced by toxins 
circulating in the blood, it is now necessary to consider those which are caused 
by living organisms reaching the skin by the same channels. Three of these 
form a very important group of dermatoses, namely, tuberculosis, syphilis and 
leprosy. The two latter have been dealt with on pp. 193 and 121 respectively. 
There are, however, certain others which require notice. It is probable that 
the eruptions of certain specific fevers may be due to the presence of the in- 
fecting organisms in the tissues ; this is known to be the case in the rose spots 
of typhoid fever. The erythematous and purpuric eruptions sometimes seen 
in malignant endocarditis and other septiceemic and pysemic conditions are 
also probably due to the direct action of the streptococcus, while it will be 
necessary later to describe the cutaneous manifestations produced by the 
gonococcus when it enters the blood stream. 


1. TUBERCULOSIS CUTIS 

The tubercle bacillus may attack the skin in several diflerent ways. The 
commonest variety is a superficial granulomatous formation known as lupus 
vulgaris ; this variety can apparently bo produced both by local inoculation 
and through the blood stream. Lupus verrucosus, a variant of this type, 
is generally a local inoculation, and is accompanied by warty overgrowths. 
MiHary tuberculosis of the skin may accompany general miliary tuberculosis, 
and local tuberculous ulcers may also form, but are chiefly seen on the mucous 
membranes. In addition, an infection of the skin may occur when a tuber- 
culous abscess, either from a suppurating lymphatic gland or bone, bursts 
through the skin, and this is spoken of as scrofulodermia. There are also 
groups of cutaneous and subcutaneous tuberculous lesions, produced by bacilli 
circulating in the blood, which are called tuberculides, and include several 
varieties, the lichenoid or lichen scrofulosorum, the acneiform or acne scro- 
fulosOrum, the papulo-neftrotic, and the gummatous (erythema induratum 
or Bazin *s disease). 


(a) Lupus Vulgaris 

Pathology. — The lupus nodule is composed of a group of ordinary miliary 
tubereloB, such as are seen in the lungs and elsewhere. It consists of groups 
of epithelioid cells, surrounding giant cells, often with peripherally arranged 
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nuclei, the whole being surrounded by a dense mass of round cells. Tubercle 
bacilli have been demonstrated in the lesions, and inoculation into guinea- 
pigs will produce tuberculous lesions. 

S]^ptoms. — Lupus vulgaris usually attacks the face ; but it is not un- 
common to find patches on other parts of the body. In this latter site it 
may be symmetrical. Usually on' the face it is asymmetrical. It is most 
frequent on the nose or cheek, and frequently begins in childhood. The 
earnest lesion is a small, dull-red pinhead-sized spot, to which other similar 
^ota are soon added, the whole being surrounded by an erythematous zone. 
On pressure with a lens, however, these original spots can be distinctly seen 
as yellowish points or nodules compared in appearance to apple jelly. They 
are very soft, and if a pointed match is applied to one of them it n^s easily 
into the nodule. These patches may slowly spread so as to involve consider- 
able areas, and may persist for a long period without ulceration. In other 
cases, however, ulceration may supervene, and considerable destruction of 
tissue take place, especially on the nose, which is often completely destroyed 
up to the edges of the nasal bones. The bone itself is not attacked ; but the 
cartilage may completely disappear. If healing occurs, a soft, superficial 
scar is produced ; but fresh nodules are liable to appear in it. Any part of the 
face may be attacked ; but the scalp usually escapes. The glands in the neck 
may enlarge and occasionally break down, but this is uncommon. Facial 
lupus vulgaris is frequently complicated by similar lesions in the mucosa of 
the nose and mouth, and these situations are sometimes the primary seat of 
the disease. On the mucous membranes the nodules are not visible, but 
sharply defined, raised, rather warty-looking patches occur. It is commonly 
seen on the inner aspects of the cheek, gums, palate and nasal mucosa ; but 
the pharynx and larynx may be involved. 

On the body the patches may attain great dimensions ; they often spread 
at the margins and heal in the centre, forming irregular gyrate patterns. As 
a rule they are of the non-ulcerating type ; but in some cases ulceration occurs. 
In some cases, too, considerable contraction of the skin results, leading to 
deformity ; in others the lymphatic vessels become blocked, and a condition 
of elephantiasis may supervene. 

The disease usually spreads very slowly, and lasts a great number of years. 
Some cases remain practically stationary almost indefinitely. A few, however, 
spread rapidly and defy treatment. 

In old-standing cases there is a definite tendency to the development of 
carcinoma. This is of the squamous type, and does not as a rule give rise to 
secondary carcinomatous glands. It can, therefore, generally be removed 
locally. 

Diagnosis. — Lupus vulgaris is most easily confused with lupus erythema- 
tosus (p. 1466). In the former definite nodules are present, and there is a 
tendency to ulceration ; the disease usually begins in childhood and petsists 
for many years. In the latter the disease is non-ulcerative, has a great 
tendency to be symmetrical, rarely appears before adult life, and is especi- 
ally liable to occur in the middle-aged. The scalp is often attacked, while 
this is rare in lupus vulgaris. In lupus erythematosus thick adherent scales, 
fixed down by epithelial plugs, form, and the scar is often covered with 
pits of varying size ; in lupus vulgaris thC scale is of a very superficial type 
and easily removed, and there ate no pings. 
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From tertiary syphilis the diagnosis may occasionally be difficult, and the 
two conditions may be combined. The absence of nodules, the tendency to 
form sharply cut, rather deep ulcers, the presence of a positive Wassermann 
reaction, and the rapid response to anti-syphilitic remedies will generally 
settle the diagnosis. 

Rodent ulcer is distinguished by its appearance fairly late in life, by its 
firm rolled edges of pearly white colour, and by its tendency to involve the 
bony structures of the face. 

Treatment. — Of prime importance is the general health of the patient. 
Good ventilation, sunlight, warm clothing and plenty of good food are 
necessary if cases are to do well. In the absence of a good supply of natural 
sunlight excellent results are obtained by exposing the body to the rays 
of the- carbon-arc or mercury-vapour lamps. As to drugs, cod-liver oil, 
malt, iron and arsenic are often of considerable value. 

Local measures should also be taken to destroy the lesions. Small patches 
may be excised ; but this method is only rarely applicable. If the patches are 
non-ulccrating, and not too extensive, excellent results are obtained by the 
Finsen light ; but this method is rarely available, and is very slow. The 
nodules may be destroyed by the apj)lication of 20 per cent. ac. salicylic plaster 
with cresote, or 10 per cent, pyrogallic acid ointment rubbed in daily until 
a violent reaction is produced. Adamson has recommended rubbing jicid 
nitrate of mercury into the patches, and this gives very satisfactory results. 
In the larger ulcerating patches a preliminary scraping, followed by the 
application of acid nitrate of mercury or zinc chloride stick, is usually satis- 
factory. The use of X-rays and COg snow has nothing to recommend it, 
and the former is very dangerous if given over prolonged periods. On the 
other hand, some satisfactory results have been reported after treatment 
with “ Grenz ” rays. 

(b) Lurus Verrucosus 

This is due to the local inoculation of the tubercle bacillus, and is chiefly 
seen in those who handle infected meat, and in those who conduct autopsies. 
It is also known as verruca necrogenica or •post-rmrtem wart. 

Symptoms. — The lesions usually occur on the hands, chiefly the dorsum 
and on the knuckles. The earliest lesion is a small, red, firm papule, which 
spready slowly. The centre soon becomes raised and warty ; but there is 
always a well-marked inflammatory zone around this warty growth. Serum 
and pus may exude between the papillse of the wart, and the whole may be 
crusted. The lesion is generally single, and may attain several inches in 
diameter. Rarely numerous lesions are present. 

Treatment.-^mall lesions are best excised. Destruction by the actual 
cautery, or by diathermy, may be practised in some cases. In this variety 
a pastille dose of X-rays ma flatten down the warty growth, and this may be 
followed by the use of salicylic acid or mercurial plasters, or by painting with 
acid nitrate of mercury. 


(c) Local Tuberculous Ulcers 

These occur usually as complications of tuberculosis of other organs. 
They are frequently present on the mucous membranes, or around the orifices 
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of the body. Little can be done except palliative treatment if they are 
numerous ; but isolated ones can be destroyed by one of the methods already 
described. 


{d) SCSOFULODERMU 

This terra is applied to secondary infection of the skin from the bursting 
of deep-seated tuberculous abscesses. The lesions either take the form of a 
thick crust overlying an area of unhealthy-looking granulation tissue, or are 
purplish-red shiny areas surrounding a sinus. 

The term is also applied to single or multiple subcutaneous abscesBes, 
not infrequently seen in children, which contain pus, in which numerous 
tubercle bacilli can be found. They are sometimes called tuberculous 
gummata. 

Treatment. — ^The treatment of the underlying condition is essentially 
surgical and where possible the afEected skin should be excised, otherwise 
scraping, followed by painting with acid nitrate of mercury, is the best 
treatment. 


(e) The Tuberculides 

These lesions, which are due to the lodgment of tubercle bacilli in the 
peripheral capillaries, with the production of a local inflammatory reaction, 
differ from the foregoing tuberculous diseases of the skin in that there is no 
tendency for the individual lesions to spread. They are thus comparable to 
the secondary syphilidea, and like them are of several different types. 

The Lichenoid Tuberculide, — Symptoms, — This condition, also known 
as lichen scrofulosorum, is chiefly seen in young children with glandular 
tuberculosis. The lesions come out in crops, chiefly on the trunk, and are 
arranged in circular or oval groups, made up of pinhead-sized acuminate 
follicular papules. These lesions may be of the same colour as the normal 
skin, or of bright red colour. There is usually a small crust on the summit 
of each papule, or sometimes a small pustule. The disease lasts from a 
week or two to many months. 

Diagnosis. — In lichen spinulosus there is less obvious inflammation, and 
a homy spine projects from the centre of the papule, which can be removed 
by forceps. 

The small follicular syphilide occurs in adults, and is associated with other 
syphilitic phenomena. 

Treatment. — No special treatment of the skin has any effect. The 
treatment is that for glandular tuberculosis. 

The Acneiform Tuberculide. — Symptoms. — This condition, also known 
as acne scrofutosorum^ occurs in children and adolescents who are suffering 
from some form of tuberculosis, and chiefly affects the buttocks and thighs, 
but may be more extensive. The lesions are lentil-sized, acuminate, folli- 
cular papules and pustules, and are generally distributed discretely. They 
are of bright red colour and pustular or crusted. 

Diagnosis. — ^The affection is sometimes difficult to diagnose from staphy- 
lococcal folliculitis ; but the individual lesions run a much slower course, and 
are usually more numerous and not painful. 

Treatment. — This is the same as for the lichenoid tuberculide. 
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The Papulo-necrotic Tuberculide. — Symptoms. — In this variety of 
tuberculide the lesions are small lentil* to pea-sized nodules starting deep in 
the dermis or in the hypoderm, eventually softening and bursting through the 
skin with the production of a small rather indolent ulcer. After healing, 
pitted scars are left. The lesions are usually numerous and come out in 
crops, which may continue to appear over a period of some years. The 
parts affected are chiefly the distal extremities of the limbs, e,g, the backs 
of the hands and feet, the sides of the fingers and the extensor aspects of 
the forearms and legs. Lesions in these regions have been named folUclis. 
Somewhat similar lesions have been described on the face and termed acnitis, 
but it is still not quite clear that they belong to the same group. The 
eruption nearly always occurs in patients who have some other mani- 
festations of tuberculosis, and occurs chiefly in young adults. 

Diagnosis. — These cases can be distinguished from erythema multiforme 
by their deeper site of origin, and by their tendency to ulcerate and produce 
scars. 

Treatment. — As for other tuberculides. No local treatment has any 
effect on the lesions. 

The Gummatous Tuberculide.— Symptoms.- This condition, which 
also goes by the name of erythema induratum or Bazin's disease^ is not 
uncommon, and is almost entirely confined to the legs, especially the calves, 
and is usually bilateral. It occurs chiefly in girls and young women between 
the ages of 16 and 25. The initial lesion is a deep-seated nodule, from a pea 
to a hazel-nut in size, starting in the subcutaneous fat. The nodule slowly 
increases in size, involves the skin, which becomes purplish in colour, and 
eventually softens and bursts. The ulcer thus produced has a ragged edge 
and an unhealthy purplish-red base, often covered by a dirty greenish slough. 
These ulcers are very sluggish, and take weeks or months to heal. Fresh 
lesions are constantly forming, and a dozen or more lesions may be found 
simultaneously on the two limbs. There is often considerable pain in 
the lesions. 

Diagnosis. — From syphilitic gummata. — In this condition the lesions arc 
less numerous — ^indeed often single — and are rarely so symmetrical. The 
lesions are usually painless. The edge of the ulcer is sharper and more 
cleanly cut, and the base is cleaner, or has a characteristic wash-leather 
slough. Other stigmata of syphilis may be present, and the Wassermanii 
reaction is positive. 

In older patients, mainly women, similar nodules occur, which do not 
break down and ulcerate. These are probably of the same nature but have 
been called hypodermic sarcoids, and must not be confused with cutaneous 
sarcoids described under sarcoidosis. 

Treatment. — The uloera^heal readily if the patient is kept in bed, but are 
liable to recur when she gets up again. General tonic treatment should be 
given, and in many cases arsphenamine has proved to be a potent remedy. 
Locally antiseptic baths and dressings are required. 

2, LUPUS ERYTHEMATOSUS 

An inflammatory condition of the dermis, usually chronic but occasion- 
ally running an acute course, characterised by the presence of circumscribed 
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red patches, with or without adherent scales, and which on recovery leaves 
scars. 

iEtiology. — This is still unknown. It has for many years been thought 
to be due to toxins of the tubercle bacillus and is frequently associated with 
tuberculosis, but cases occur in which this disease cannot be traced. Lately 
a good deal of attention has been called to focal sepsis as a cause, but the 
evidence is no more conclusive than for tuberculosis. It is thought that It 
may be produced by more than one variety of toxin, or that it may be due to 
a specific organism as yet undiscovered. There can be little doubt that 
exposure to sunlight tends to bring out the lesions. The disease is chiefly 
found in middle age, but may begin before the age of 20. It is more frequent 
in women. 

Pathology. — The chief change in the skin is an infiltration in the neigh- 
bourhood of the vessels of the dermis with round cells, which may destroy 
the hair follicles and sweat ducts. In the epidermis there is a hyperkeratosis, 
which is especially marked at the follicular openings, so that horny plugs 
are formed. 

Symptoms. — Two main types are seen — (1) The erythematous, and 
(2> the scaly or fixed type. 

1. The erythematous type . — This is less frequent and has a greater tendency 
to be generalised. It may run an acute course or may develop into the 
scaly type. The lesions are chiefly seen on the cheeks and form circum- 
scribed disk- like lesions, raised and slightly infiltrated and of a pale red to a 
purplish-red colour. These often show patulous follicular openings on the 
surface. They may also occur as diffuse flat non-infiltrated sheets of redness. 
This type is very apt to be associated with lesions in other parts of the body^ 
particularly the backs of the hands and fingers, the arms and forearms, the 
chest, neck and ears. Occasionally an almost universal eruption appears. 
The patches may sometimes become bullous and haemorrhage may occur 
into the bullae. These disseminated cases may be associated with acute 
visceral diseases, such as pneumonia, pleurisy and nephritis, and even in 
the absence of these high fevet may be present. Usually in this type of 
case, if the patient survives, the eruption clears up without much 
scarring. 

2. f}ie scaly type . — This is by far the commonest variety, and is generally 
very cjxronic and localised, but inay occasionally be acut^ and generalised. 
The lesions are chiefly seen on the nose, cheeks, ears and scalp, but are not 
uncommon on the backs of the hands. They are very apt to be distributed 
symmetrically in the shape of a bat's wing on the nose and two cheeks. The 
lesions are usually irregularly shaped red patches, often sunk below the surface 
of the skin, and covered with greyish scales, which are extremely adherent. 
When removed homy plugs are seen to penetrate into the epidermis, and 
when the patches clear up a depressed scar is left, often with numerous pits 
on its surface. When the scalp is attacked the hair is lost permanently. The 
muCotiB membranes may be attacked, the most frequent sites being the 
vermilion border of the lips and the palate. 

Pain sometimes occurs in the patches and sometimes they itch, but 
generally no local sensations are present. The patient’s health is usually 
below par, and there is often considerable neurosis, but severe ronsfitutional 
symptoms are usually absent. 
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The course is exceedingly chronic, the patches often persisting for years 
in spite of treatment. 

Diagnosis. — The condition is differentiated from lupus vulgaris by the 
absence of nodules, the symmetry of the lesions, the absence of ulceration 
and the age of the patient ; from erysipelas, by the slowness of the spread 
and the absence of high fever ; and from erythema multiforme, by the 
chronicity of the lesions and the presence of destructive effect on the skin 
shown by scarring. 

Treatment. — The acute erythematous cases should be kept in bed and 
complications treated. All possible sources of focal infection should be re- 
moved. The drug which appears most to influence cases is quinine, which 
should be given in full doses. Local treatment is not usually required in the 
acute erythematous cases. In all cases, especially the very acute types, 
sulphapyridine is worthy of trial. 

In the chronic scaly cases, quinine and general tonic treatment are indi- 
cated. Good results have been obtained by the intravenous injection of 
gold compounds, such as myocrysin, krysolgan, triphal, solganal, or sanocrysin 
It is advisable to keep the doses of gold preparations small compared with 
those given for tuberculosis. Intramuscular injections of bismuth salts have 
also given good results. Ecst in bed is always beneficial, and the patient 
should not be allowed to go out in a strong wind or in the hot sun, as tjiese 
aggravate the condition. 

Local treatment is chiefly directed to removal of the scales and the pro- 
duction of a mild inflammatory reaction in the patches. For the former 
ac. salicyl. ointment, 3 to 5 per cent., or plaster, 5 to 10 per cent., may be 
employed. For the latter 5 to 10 per cent, pyrogallic acid, painting with pure 
carbolic acid, or applications for a few seconds of COg snow. 


3. GONORRH(EAL KERATOSIS 

The lesions in this condition are probably produced by gonococci curcu- 
lating in the blood stream, although they have not been demonstrated. 

They occur in patients suffering from gonorrhoeal arthritis and other 
manifestations of general gonococcal infection, and usually appear on the 
palms and soles, though other parts of the hands and limbs may be affected. 

The lesions are red patches covered with cone-shaped horny thickenings, 
and are generally numerous. In addition, a general hyperkeratosis of the 
palms and soles may occur. 

Treatment. — General treatment for gonorrhoea is required, together 
with ung. ac. salicylic, locally. 


4. SPOROTRICHOSIS 

In addition to those bacterial conditions which attack the skin by way 
of the blood stream, a certain number do so by way of the lymphatics. 
Lymphangitis with abscess formation from pyogenic organisms is well known, 
and the same condition in tuberculosis has already been described under the 
title of “ scrofulodermia.’’ Actinomycosis is another such condition, and 
has already been dealt with (p. 185). Somewhat similar conditions to the 
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two last mentioned may be produced by certain fungi, of which the only one 
which requires special notice is sporotrichosis. 

Symptoms. — Infection may take place through a crack in the skin, 
usually on the hand or foot. From this a lymphangitis starts, which spreads 
up the affected limb, and subcutaneous cold abscesses soon appear at points 
along the affected lymphatics. These eventually burst and leave indolent 
fungating ulcers, which show little or no tendency to heal spontaneously. 
A good deal of pus or yellowish fluid exudes. 

Diagnosis. — Cases are usually diagnosed as tuberculosis, and a certain 
diagnosis can only be made by obtaining the fungus in culture. This should 
be done on Sabouraud’s proof medium and incubated at room temperature. 

Treatment. — The lesions usually disappear under large doses of potas- 
sium iodide administered internally. 


ERUPTIONS DUE TO FILTRABLE VIRUSES 

Certain affections of the skin are now known to be due to filtrable viruses. 
Among these are : 

(1) Herpes zoster (see p. 1583). 

(2) Herpes simplex. 

(3) Herpes preputialis. 

(4) Verruca vulgaris. 

(5) Molluscum contagiosum. 

It is more convenient to deal with warts and molluscum contagiosum 
when discussing tumours of the skin (pp. 1481 and 1482), while zoster is 
described elsewhere (p. 1583). 

]. HERPES SIMPLEX 

Herpes Simplex or Herpes Fcbrilis is a condition to which some people, 
and especially children, are prone whenever they develop a slight febrile attack 
or even a slight cold. 

etiology. — The disease is produced by a filter-passing virus which, when 
injected into rabbits, produces a fatal form of encephalitis, and is closely 
l eiated to the virus of encephalitis lethargica. 

Symptoms. — The lesions consist of small groups of vesicles, on an 
inflamed base, which come out chiefly in the neighbourhood of the mouth. 
They arc irregularly distributed, have no relations to any nerve trunks, and 
are generally bilateral. They disappear in the course of a week or so, after 
crusting over, and leave no scars. In one type, seen especially in children, 
recurrent attacks occur on the cheek, often at regular intervals and without 
any special cause. These attacks also clear up and leave no scars. A recur- 
rent typo is also found affecting the buttocks in adults. 

Treatment. — A bland protective ointment, such as zinc cream or Lassar’s 
paste, or a dusting powder, such as bismuth subgallate, is all that is required. 
In recurrent cases, small doses of X-rays given during the quiescent period 
appear to diminish the liability to fresh attacks. Treatment by vaccines 
prepared from the virus have been tried, but results are uncertain. 
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2. HERl^ES PREPUTTALLS 

This is the name given to small crops of two or three to half a dozen 
or more small vesicles which sometimes appear on the under surface of the 
prepuce. The vesicles quickly rupture and leave behind pinhead-sized 
ulcers which are painful. There is no tendency for these ulcers to increase 
in size. This latter feature helps to differentiate them from both syphilitic 
ulcers and soft sores. 

Treatment. — This is the same as for Herpes Simplex. 


, ERUPTIONS DUE TO ERRORS OF METABOLISM 
XANTHOMA 

Xanthoma forms an interesting link between the inflammations due to 
chemical toxins circulating in the blood and those due to bacteria, for in 
this condition lesions of a granulomatous nature are produced around a 
deposit of a chemical substance in the tissues. Apart from this condition, 
all the granulomata whose nature is known are produced directly by bacteria ; 
tubercle, syphilis and lepra are the best known examples. * 

Three clinical varieties of xanthoma are recognised : (1) xanthoma 

tuberosum, (2) xanthoma diabeticorum, and (3) xanthoma planum. 

iEtiology. — Xanthoma tuberosum and diabeticorum occur in patients 
who for some reason or other have some disturbance of lipoid metabolism, 
often shown by an excess of cholesteriri in the blood serum. This is why 
one form is seen in diabetics. The cholesterin becomes deposited in the 
tissues and causes a reaction, chiefly among the fixed connective-tissue cells 
of the dermis, particularly the endothelial cells, and a granuloma not unlike 
that seen in tuberculosis is produced. Histologically the tumours of xanthoma 
consist of large cells, arranged around the vessels, containing droplets of a 
cholesterin-fatty-acid-ester and some fat. Around these cells a varying 
degree of connective-tissue hypertrophy may occur. 

Symptoms . — Xanthoma tuberosum. — In this condition numerous 
discrete yellowish nodules appear in the skin. These increase in size and 
may form tumours as big as an orange. They are most commonly seen on 
the extensor aspects of the limbs, especially on the elbows and knees, where 
they may form large firm tumours, but they may be seen on any part of the 
skin. The bones, tendons, viscera and mucous membranes may also be 
involved. The colour varies from a bright yellow to an orange or red. The 
disease is usually seen in young adults. It does not generally affect the 
general health, but is occi^ionally associated with jaundice. The lesions arc 
verj^ersistent. 

Xanthoma diabeticorum . — The lesions are usually smaller and more 
numerous ; they are lentil-sized lesions and come out in crops, usually on 
the buttocks and extensor surfaces of the limbs. They disappear rapidly 
under appropriate treatment for diabetes. 

Treatment. — In the diabetic cases, the underlying disease must be 
treated. For xanthoma tuberosum no definite treatment can be laid down, 
but a diet which contains as little fat as possible should be prescjibed. 
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Xanthoma palpebrarum. — Etiology. — ^This has been considered to be a 
fatty degeneration of the fibres of the orbicularis palpebrarum muscle, but in 
some cases an excess of choleaterin in the blood has been demonstrated. 

Symptoms. — The lesions consist of flat, yellow, slightly raised patches, 
which are often symmetrically placed, on the eyelids near the inner canthus. 
They may be as small as a pin’s head or may involve almost the whole eyelid. 
They produce no symptoms. They mostly occur in old people. 

Treatment. — They can be destroyed by electrolysis or by caustics, or 
removed by excision. 


(J. INFLAMMATORY DERMATOSES OE UNKNOWN 

ORIGIN 

In this group are included certain dermatoses with well-defined char- 
acters which entitle them to be considered clinical entities, but whose aetiology 
is entirely obscure. The following diseases are included under this heading : 
psoriasis, parapsoriasis, pityriasis rubra pilaris, lichen planus, scleroderma 
and sclerema neonatorum. It must not be assumed that because these 
conditions are grouped together that they have any relationship to one 
another. 


PSORIASIS 

A very common condition characterised by the presence of red, scaly 
papules and patches of characteristic appearance on various parts of the body 
and unassociated vith any disturbance of the .general health* 

Etiology. — The disease frequently begins towards the end of the second I , 
decade, and is not infrequently seen in children from about 7 years of age 
and upwards, but is very rare in small children. Both sexes are equally 
aflected. On the other hand, the first attack may occur in advanced age. 

It has been attributed to parasitic agencies, toxins of b act erial and jneta- 
bolic origin, and to neuropathic causes, but there is very little evidence to 
support any of these views. There is no doubt that in some cases a strong 
family history can bo made out. 

Pathology. — Histological examination shows a great overgrowth of 
the epithelium, with downward growth of the interpapillary processes, and 
corresponding elongation of the papillae. The homy layer is badly formed 
(parakeratosis), and collections of leucocytes can be found between the 
homy cells. There is a cellular infiltration around the papillary vessels and 
those of the subpapillary layer. 

Symptoms. — The malady is a chronic one and may come and go 
thiQiighout life. Usually attacks occur at quite irrejgular interval^ but 
in some cases they may appear at definite seasons — some appearing in the 
summer, others in the winter. The extent also varies, greatly in difEerent 
cases, some only having a few patches, others being covered with lesions. 

The sites of predilection are the extensor aspects of the limbs— especi* 
ally of the elbows and knees — the tmnk — both back and front, but espeei- 
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ally the waist region, the scalp and, more rarely, the face, nails and palnm 
and soles. 

The lesions begin as pinhead -sized papules, and are from their very 
beginning surmounted by a small silvery scale. The individual lesions 
usually spread centrifugally and may eventually attain great size. Usually, 
however, they join with other patches and so form plaques, which may, for 
instance, cover the whole back in one continuous sheet. The same type of 
scaling persists even in the largest patches, though in chronic treated cases 
the surface of these patches may appear to be highly polished ; on scratch- 
ing, however, with a sharp instrument the silvery scales are immediately 
apparent. The whole mass of scales can, with care, be removed in one 
continuous sheet, and underneath is found a shiny, dry red surface which, on 
examination with a lens, shows the dilated papillary vessels as tiny red points. 

The arrangement of the lesions varies. In some cases the boOy and 
limbs are studded with lesions the size of a small pea or a threepenny-piece 
(psoriasis guttata) ; in others the lesions are larger (psoriasis numnlulata) ; 
in some the centre of the lesions clears up, leaving rings (psoriasis circinata), 
and the rings may run together, forming gyrate figures (ps. gyrata). Occa- 
sionally the crusts are very thick (ps. rupioides), and this is especially the case 
on the scalp, where the hairs prevent the scales from falling off. 

In some cases the lesions remain small and confined to the follicies (folli^ 
cular psoriasis), and these may occasionally group into patches. They may 
also come out along scratches on the skin. When the nails are atltected, 
either small pinhead-sized pits may be produced, or the whole nail may 
be forced up by lesions occurring in the nail bed, the nail eventually breaking 
up and thick masses of scales being found beneath it. The palms and soles 
are less frequently involved, but when they are affected circumscribed red 
patches form, associated with scaling and fissuring in the deep folds. In 
these regions also a pustular form of psoriasis has been described, consisting 
of sharply defined red patches studded with minute pustules, usually sterile, 
imbedded in the patches. The mucous membranes are not affected. 

The lesions vary from a pale to a dark red in colour, and on clearing up 
usually leave little or no pigmentation, though in very chronic patches, 
especially on the legs, some pigmentation may remain for a time. 

There are usually no subjective sensations, but occasionally itching is 
present. The general health is not affected. 

Diagnosis. — This disease may resemble the secondary papulosquamous 
fyphilide. It differs, however, from this condition in the fact that the lesions 
are scaly from the start ; that when the scales are removed no infiltration 
can be felt, and that the surface left is smooth, dry and studded with numerous 
small red points ; that pigmentation is generally absent or little marked ; 
that the lesions are mainly distributed on the extensor aspects of the limbs, 
and that the scalp may be extensively involved without loss of hair ; and that 
other signs of syphilis, such as general adenitis and involvement of the mucous 
membranes, are not present. The Wassermann reaction and the effect of 
treatment will generally confirm a clinical diagnosis. 

In sehorrhoeic dermatitis the scales are greasy, the patches spread by 
aggregation of follicular papules, and the scalp, face and centre of the chest 
and back are chiefly affected. The lesions respond quickly to sulphur, which 
is not the case with psoriasis. 
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In eczema itching is marked, when the scales are removed a moist surface 
is left, and the lesions are made up of aggregation of papules and papulo- 
vesicles. 

In pityriasis rosea the scaling is usually in the form of a collarette, the 
lesions are of a pale pink colour, and the limbs arc little affected, especially 
below the elbows and knees. 

In lichen planus some typical papules can almost always be seen, the 
lesions have a characteristic lilac or purple colour, the flexor aspects of the 
limbs are most involved, and itching is generally intense. 

Treatment. — Internal treatment is consideTably employed, but it is 
difficult to estimate its value. Arsenic is the most valuable drug, and should 
be given in increasing doses up lo the limit of tolerance, but should be entirely 
discarded if no effect is produced. Liquor arsenicalis, min. 3, t.d.s. and up- 
wards, and pil asiatica are chiefly employed. Arsenic should not be given 
when lesions are coming out rapidly. In these cases salicin, gr. 15, t.d.s., 
and thyroid, gr. 1, t.d.s., have been recommended by Crocker and others. 

Local treatment is the most efficacious, and chrysarobin gives the best 
results, but is messy, stains linen permanently, and is liable to set up a severe 
dermatitis if used carelessly. It is best applied in 5 per cent, to 10 per cent, 
ointment rubbed into the patches daily, after the scales have been removed 
in a hot bath with the aid of soft soap. Dithranol (derobin, cignolin), is a 
less messy chrysarobin substitute, and used as an ointment, in the strength 
of gr. J to the ounce, is a very efficient remedy. If this treatment is carried 
out thoroughly for 3 or 4 weeks the patches will disappear. This treatment 
is best carried out in hospital or in a nursing homo. 

Pyrogallic acid ointment 10 per cent., oil of cade ointment 20 per cent., 
or an ointment consisting of solution of coal tar 12-5, ammoniated mercury 
6-25, salicylic acid 6-25, simple ointment to 100. If the patches become 
inflamed they are best treated temporarily with linimentum calaminsB. 
Isolated resistant patches may be treated by X-rays, but this cannot be often 
repeated. For the scalp, the scales should be removed with soft soap, and 
the patches painted with equal parts of solution of coal tar and industrial 
spirit. This latter solution is useful in psoriasis of the nails, after the nail has 
been cut away and the scales removed. 


PARAPSORIASIS 

This is a term applied to certain rare forms of resistant erythemato- 
squamous lesions which occur on the body. Three types are recognised : 
(1) parapsoriasis en gouttes, (2) parapsoriasis en plaques, and (3) parapsoriasis 
lichenoides. 

Etiology. — Nothing is known of the teiiology of these conditions. 

Symptoms. — Parapsoriasis en gouttes occurs as pea-sized or slightly larger 
red spots, covered by fine branny scales, chiefly on the upper part of the trunk. 
In some cases necrotic lesions occur. 

Parapsoriasis en plaques occurs as symmetrical patches, oval or linear, 
of pale yellow or red colour, with a shiny surface or covered by fine scales, 
and occurring chiefly on the legs, thighs and lower trunk. 

Parapsoriasis lichenoides forms a reticular pattern, chiefly on the extensor 
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aspects of the upper limbs. The lesions are red or purplish in colour and the 
surface is either shiny or covered with fine scales. 

Treatment. — These cases are very resistant to treatment, but should 
be dealt with on much the same lines as psoriasis. 


PITYKIASIS RUBRA PILARIS 

This is a rare disease characterised by the appearance of follicular papules, 
with horny spines, which tend to involve the whole cutaneous surface and 
eventually produce a generalised dermatitis resenibling pityriasis rubra of 
Hebra. / 

etiology. — This is very obscure. It is thought by some observers to be 
a follicular form of psoriasis, but at present there is no conclusive evidence. 
The disease occurs in both sexes and at varying periods of life, but sometimes 
in the very young. 

Symptoms. — The lesions are of two types ; red follicular papules with 
horny spines, which are chiefly seen on the extensor aspects of the limbs, and 
especially on the dorsum of the hands and fingers ; and red scaly plaques 
or sheets, which involve the scalp, face and trunk. Either of these types 
may predominate, Where the former type occurs the skin presents the 
appearance of a nutmeg grater. Hyperkeratosis of the palms and soles 
develops, with Assuring of the deeper folds, and the nails become pitted and 
brittle. Ectropion followed by conjunctivitis may occur. The mucous 
membranes usually escape. The malady does not seriously affect the general 
health, and subjective symptoms are usually absent. 

Treatment. — No specific treatment is known. Thyroid has been recom- 
mended, but the results are very uncertain. Bran and alkaline baths, followed 
by inunctions of ao. salicyL, grs. 10, glycer. amyl,, adip. lanae hydros., 
aa gr. 240, seem to give the best- results. 


PITYRIASIS ROSEA 

A widespread eruption of pinkish macules and papules of round or oval 
outline, with branny scaling, which does not usually extend to the periphery 
of the lesion. 

etiology. — This is still obscure. It was originally thought to be of 
parasitic origin, probably owing to the resemblance of the lesions to ring- 
worm, but no definite parasite has been discovered. It is possible that it 
may be of the nature of an acute exanthem, as it occasionally has a sudden 
onset with slight fever and vialaise. One attack is said to confer immunity, 
though this is not absolute, and it seems to occur at times almost in epidemic 
form. It has been thought by others to be a toxic eruption. The isease 
occurs chiefly in children and young persons, but no age is exempt. 

Symptoms. — The eruption usually comes out suddenly, and the onset 
may, though this is not usual, be accompanied by slight fever, malaise and 
sore throat. In some cases the general outbreak is preceded by the appear- 
ance of a single patch, the “ herald ” patch, which may appear a week or 
10 days before the general eruption. The lesions are usually most profuse 
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on the trunk and central portions of the limbs, the distal parts of the 
latter escaping. The face, neck and scalp may be affected, but this is not 
common. 

The lesions are pinkish macules or papules, mainly macules, which vary 
in size from a lentil to patches a couple of inches across. They tend to be 
arranged in lines parallel to the ribs, and the larger patches are oval. When 
the lesions reach the size of a pea, central scaling commences, and as the 
lesions grow the scales tend to form a collarette, with the free edge directed 
towards the centre. The colour of the portion within the scales changes to 
fawn and eventually returns to the normal skin tint. Sometimes pinhead- 
sized follicular papules of skin colour are seen among the lesions in 
considerable numbers. In rare cases vesicles and bulles form. 

Subjective symptoms are usually absent, but sometimes itching is a 
prominent feature. The rash usually lasts about 4 weeks and then dis- 
appears, but it may persist for several months. 

Diagnosis. — Seborrhoeic dermatitis is distinguished by its greasy scales 
and by its distribution ; secondary syphilis, by the presence of other syphilitic 
lesions ; and ringworm, by the small number of lesions, their asymmetry, and 
the presence of fungus in the scales. 

Treatment — No internal treatment is known to affect the disease. In 
the early stages a simple coal tar and lead lotion can be used, as this allays 
itching if present. Once the rash is fully developed a daily warm bath, 
1‘ollowed by the application of 3 per cent, salicylic acid in linimentum calcis, 
will usually cause the lesion to disappear. If there is fever the patient 
should bo put to bed. 


LICHEN PLANUS 

An intensely itchy eruption characterised by the presence of angula 
j)apules of pinkish or lilac colour tending to be localised in special areas. 

iStiology. — The disease occurs chiefly in adult life and is very rare in 
young children. Two views are held as to its aetiology. By some it is thought 
to be of nervous origin, following shock, mental anxiety, worry, etc. It is 
true such a history is often obtainable, but Graham-Little has pointed out 
that it did not appreciably increase during the War of I914.-I918, which might 
have been expected if such was the main factor in its production. The 
other view is that it is of toxic origin, but there is no direct evidence on this 
score. 

Pathology. — The microscopic anatomy of the papules is very character- 
istic. There is a oiroumscribed, dense, round-cell infiltration in the upper 
of the dermis beneath the p^ule, and the epidermis is much thickened, 
papillce are flattened out. The granular layer is irregularly thickened 
and there is a hyperkeratosis, most marked at the orifices of the hair follicles 
and sweat ducts. 

Symptoms. — The most common variety is the localised type. The lesions 
are chiefly found on the flexor aspects of the forearms and wrists, the inner 
aspects of the thighs near the knees, and on the front of the shins. The 
trunk, especially the lower part, the palms and soles, and the penis are also 
occasionally involved. The mucous membrane of the mouth is frequently 
attacked. The lesionB on the skin are discrete, lentil-sized papules, raised 
47 
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sharply from the skin, with polished shiny surface and usually of lilac colour. 
They have a curious and typical angular outline, due to the fact that they 
are bounded by th(i fine lines of the skin, and sometimes they are definitely 
umbilicated. Fro.queutly the papules are arranged in lines along scratch 
marks. Occasionally patches are formed by the aggregation of papules 
and reseinble rather closely patches of psoriasis. On the palms the lesions 
are generally circular, vary in size from a pea to a threepenny-bit, and the 
horny layer over them is much thickened. 

In the mouth irregular dead white patches are found, usually on the 
tongue or inner aspect of the cheeks. 

Several other types of lichen planus arc seen. In one variety the lesions 
form rings and gyrate figures {IMen pkinus annularis), while in another 
atrophy occurs (lichen planus atrophiciis). In a large number of cases the 
horny layer is much thickened {lichen planus hypertrophicus), and this is 
especially seen on the legs, where warty patches occur {lichen planus verm- 
cosus). Occasionally the lesions are arranged in a single line, sometimes 
following the course of a nerve {lichcAi planus linearis), and very occasionally 
bullae and vesicles may occur. Rarely cases are met with in which the papules 
arc few in number, and very much hypertrophied, forming dome-shaped 
tumours, which itch intensely {lichen ohtusus). 

Another variety is an acute generalised type in which a large number 'of 
lesions are scattered diffusely over the trunk and limbs. In this type the 
papules arc pale pink in colour and not so raised as in the chronic forms. 
Even in these cases the face and scalp almost invariably escape. 

In association with the above-mentioned lesions small groups of follicular 
papules with horny spines may be found. The same condition is some- 
times found independently of lichen planus and has been called lichen pilaris 
or spinulosus. Whether these latter cases have the same origin is still un- 
settled. Graham-Little has reported the association of this type with atrophic 
alopecia. ^ 

Lichen planus lesions are almost invariably accompanied by intense 
Itching and often by marked neurotic manifestation, but otherwise the health 
remain good, though slight fever may accompany the acute cases. 

The disease runs a very chronic course and is sometimes very resistant 
to treatment. •' 


Ti. This IS usually easy, as the lesions are very characteristic. 

The dragnosis from psoriasis has already been dealt with. From lichenification 
(hchen simplex chronicus of Vidal), wWoh is produced by friction on the skin, 
"fit that the latter only occurs in circumscribed 

^ hchen planus are absent, 

if i= -ff ® acute generalised cases rest in bed is essential, and 

A gfeatest service m chrome cases, inateriaUy shortening their 
f *°°hed upon as a specific, but may require to be pLhed ; 
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S the hq. hydrarg. perchlor., min. 60 , t.d.s! 

readLd andT bromides or some hypnotic at night may be 

^Fm “ ‘“"'har .puncture has been recommended. 

theseTchSmmof T f ointments are required ; of 

these ichthammol, oil of cade, coal tar, phenol and menthol are most useful. 
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For the hypertrophic patches, ac. salicylic plaster, followed by X-rays 
or CO 2 snow, is the most satisfactory method of treatment. 


SCLERODERMA 

This is a condition of hardness and rigidity of the skin, caused by a degenera- 
tion of fibrous tissue, which is probably of inflammatory origin. It is met 
with in two forms — (1) Generalised scleroderma, and (2) localised scleroderma 
or morphoea. 

-Etiology. — It is chiefly a disease of young adult life and is more common 
ill women than in men. It has been variously attributed to a tropho-neurosis, 
to alterations in endocrine secretion, to an endarteritis, and to a primary 
hyperplasia of the fibrous tissue of the skin. Recent work by Dowling and 
Griffiths suggests that a relationship exists between this disease and thyro- 
toxicosis. 

Pathology. — There is a degeneration of the fibrous tissue bundles in the 
dermis and subcutaneous tissue, with replacement of fat by fibrous tissue in 
the latter. There is also an exudation of cells around the vessels of the 
dermis, with some endothelial proliferation. The epithelium may be flattened 
by pressure and excess of pigment may be present. Degenerative changes 
may also be seen in the muscles in some cases. 

Symptoms. — 1. Generalised scleroderma. — This condition may appear 
rapidly or slowly. In both cases a disturbance of the general health, such as 
fever, joint pains, neuralgia or itching, may precede or accompany the attack. 
StilTness of the parts involved is often the first symptom, and this may spread 
rapidly or slowly till it produces fixity of the joints, followed by progressive 
wasting of the muscles. Breathing may become difficult, owing to fixation 
of the skill of the chest, and taking of solid food may be prevented by the 
involvement of the cheeks and mouth. The skin appears swollen and glossy 
and is very hard ; the deeper structures are fixed and the furrows of the skin 
disappear. The colour of the skin may be normal or waxy in appearance. 
The lesions are usually symmetrical and the mucous membranes may be 
affected. These cases may occasionally clear up spontaneously, but often end 
fatally. 

Occasionally the disease begins in the hands. The skin is drawn tightly 
over the fingers, fixation of the joints occurs and atrophy supervenes, so that 
the fingers become pointed. This type is called sclerodactylia. 

2. Localised scleroderma or morphosa. — In this type the lesions vary from 
the size of a pea to large patches involving almost all the back or front of the 
trunk. Patches may be pinkish in colour and raised, with a smooth polished 
surface and with a sensation of rigidity ; or slightly depressed below the 
surface, very rigid and fixed, and often surrounded by a lilac border, and 
occasionally occurring in bands ; or again they may be of dead white colour, 
with more or less irregular edges, and of normal consistence. This latter type 
is one of the forms of so-called white-spot duease. 

These cases run a very chronic course, often of many years, and are 
resistant to treatment. 

Diagnosis. — ^Fxom sclerema neonatorum, by the age of the patient and 
the fact that this condition is confined to the subcutaneous fatty layer. 



1476 DISEASES OF THE|SKIN 

Treatment. — In generalised cases, the patient should be kept warm, and 
massage and hot air baths given. Cod-liver oil internally is of value. Thyroid 
is largely given in all varieties, but its action is very uncertain. In morphoea, 
local fibrolysin injections have been given with success. X-rays are claimed 
to be beneficial. Treatment, however, is unsatisfactory. 


SCLEEEMA NEONATORUM 

This condition has no relationship to the foregoing. It occurs in newly- 
born infants, and is characterised by hardening of the subcutaneous fatty 
layer in certain parts of the body. 

Etiology. — It has been attributed to hardening of the fat, owing to 
lowering of body temperature, but this is certainly not an essential factor. 
There is evidence of a deposit of crystals in the tissues, and of a weli-marked 
proliferation of the reticulo-endothclial cells in the neighbourhood of tht'.se 
deposits. This is probably due to a redu(;tion in the olein in the fat, but how 
this comes about is not yet known. 

Symptoms. — The afiection usually begins within a day or two of birth. 
It occurs symmetrically and chiefly affects the calves, thighs, buttocks and 
back. The subcutaneous fat becomes very hard, and does not pit on pressure. 
The edges are well-defined. A certain number of cases die, but in the' less 
severe cases the patches disappear in a month or two. A generalised 
hardening of the fat occurs all over the body in infants suffering from 
severe diarrhoea, but this condition appears to have no relation to that 
just described. 

Treatment. — The child should be kept warm and given plenty of nourish- 
ment. God-liver oil is said to be very beneficial. 


U~TI1E LYMPHO-GRANULOMATA 

These cases form a bridge between the inflammatory dermatoses on the 
one hand and the new-growths on the other. The lesions in many ways 
resemble the granulomata produced by bacteria, and in other ways resemble 
sarcomata. The following conditions are included : (1) Sarcoidosis, (2) 
leukaemia cutis, (3) lymphadenoma cutis, and (4) mycosis fungoides. 


SARCOIDOSIS 

Synonyms. — Besnier-B'oeck-Schaumann’s Disease ; Lympho-granuloma 
benigna (Schaumann). 

Dermatologists have been familiar for many years with two conditions 
of the skin which from their histological characters have been thought to be 
tuberculous. The first, which consists of a symmetrical granulomatous 
condition affecting chiefly the nose, cheeks, ears and fingers, was described 
by Besmer in 1889 nnder the name “ lupus pernio,” and differentiated by him 
from lupus vulgaris and lupus erythematosus, with both of which conditions 



SARCOIDOSIS 1477 

it lias some features in common. The second condition, described by Boeck 
in 1897, was characterised by the presence, generally on the face, of granulo- 
matous swellings, single or multiple, of varying size and of a translucent 
appearance, often showing small yellowish points closely resembling the 
apple jelly nodules ’’ seen in lupus vulgaris. To these lesions Boeck gave 
the name of “ cutaneous sarcoids.” In 1917 Schaumann showed that these 
two conditions were only clinical types of the same disease, and he further 
showed that they were merely cutaneous manifestations of a pathological 
process which affected many other organs in the body, the lymphatic system, 
bone-marrow, lungs and other viscera. It is now recognised as a diffuse 
reticulo-endotholiosis, somewhat resembling, though clearly distinct from, 
Hodgkin’s disease. Schaumann has suggested that the condition should be 
called “ lympho-granulomatosis benigna,” but at the present time the name 
“ Sarcoidosis ” has been tacitly adopted in this country. 

iEtiology. — The condition is not very common in the British Isles but 
more frequent on the European continent, especially in the Scandinavian 
countries. It affects both sexes equally, and is most frequcjit between the 
age of 20 and 40. It is very rare before puberty but isolated cases have been 
described even in infancy. 

There is much controversy as to the cause of the condition. The histo- 
logical architecture, described below, has long suggested a tuberculous 
aetiology, but certain features have raised doubts on this point. The absence 
of caseation in the lesions ; the fact that the vast majority of the cases give 
negative tuberculin reactions ; that acid-fast bacilli have not been found in 
the lesions, except in one or two cases in which the clinical diagnosis was by 
no means certain ; and the very indecisive results of animal inoculations 
experiments — these are points which make the acceptance of the tuberculous 
hypothesis difficult. Schaumann has obtained the bovine tubercle bacillus 
from the sputum of some patients suffering from this disease, and has pointed 
out that active tuberculosis sometimes develops in cases of sarcoidosis and 
that when this happens the characteristic lesions disappear. He holds the 
view that sarcoidosis is an indication of a particular phase of immunity to the 
bovine bacillus, and supports the view of Jadassohn that the high percentage 
of negative tuberculin reactions is not due to passive anergy, indicative of an 
absence of tuberculous infection, but is due to an active anergy occurring in a 
certain phase of this infection. 

Certain South American dermatologists have noted the close resemblance 
of sarcoidosis to tuberculoid leprosy, and have suggested that it may be a 
form of leprosy. The geographical distribution of the two diseases, however, 
does not correspond, and this seems to rule out this hypothesis. Lastly 
other observers think that the disease is an entity due to specific organism not 
yet discovered. This theory is at present largely based on negative evidence. 
It is only possible at the present time to say that the Aetiology of sarcoidosis 
is unknown, but that it is difficult to ignore certain similarities to tuberculous 
infections. 

Pathology. — Although the pathological changes were first only described 
in skin lesions, it is now known that similar changes may occur in many organa 
of the body. They have been found in the mucous membranes, the lymphatic 
system, the lungs and other viscera, the bone-marrow and certain other 
structures. The lesions consist essentially of nodules of epithelioid cells, 
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often though not always showing a few giant cells in the centre, surrounded 
by dense bands of normal connective tissue. Sometimes a zone of lymphocytes 
is found around the epithelioid cells, but these are often very sparse. Fibrous 
and elastic tissue is entirely destroyed by these granulomatous deposits, 
and bone is absorbed when invaded. The nodules show no signs of under- 
going necrosis or caseation, but in older nodules fibrous tissue infiltration may 
occur ; in liealing nodules the cellular structure is gradually replaced by 
fibrous tissue. 

As is mentioned above a very high percentage of cases show a negative 
tuberculin reaction, a percentage higher than is found in a series of apparently 
healthy individuals, and this has suggested the possibility of an active anergy 
and is' thought by Jadassohn to be due to the presence of excess of anti- 
cutins in the blood and indicatwe of a tuberculous infection. 

The blood picture usually shows little abnormal, but a monocytosis has 
been described in some cases. 

Symptoms. — Skin . — Skin lesions are of several types and can roughly be 
classified into (1) the small nodular sarcoid, (2) the large nodular sarcoid, and 
(3) lupus pernio. In the small nodular sarcoid the lesions come out more or 
less symmetric.ally, and are most common on the face but may be found, often 
in considerable numbers, on other parts of the body, especially the shoulders 
and upper limbs. The nodules vary in size from a pinhead to a pea, -are 
smooth dome-shaped papules of yellowish-brown colour, translucent in 


appearance. 

The large nodular sarcoids are often present singly or in small numbers, 
and are not always symmetrical in arrangement. Again, the face is the site 
of predilection, the forehead, nose and prominences of the cheeks being the 
usual sites, but they are found also on other parts of the body. The lesions 
vary iii size from a pea to plaques an inch or so across. They are raised above 
the skin, smooth and shiny in appearance, reddish to purplish-brown in 
colour, and soft to the touch. Oji glass pressure they exhibit translucency, 
and often apple jelly ” nodules are visible. These differ from those of lupus 
vulgaris in not breaking down under pressure from a pointed match. 

Both the small and large sarcoids can disappear spontaneously or as a 
result of treatment, and in this case some atrophy of the skin results. In the 
large variety annular lesions, with a pale atrophic centre and a flattened 
purplish margin, are sometimes met with. 


In lupus pernio the lesions form leas well-defined infiltrations arranged 
more or less symmetrically, the face again being most affected. The nose 
and cheeks show marked swelling with ill-defined outline and are of a dull 
purple colour, similar to that seen in chilblains, though the skin is warm and 
not cold. Ihe ears are also swollen and purplish in tint, especially the lobules. 
In this condition the skin^f the hands and feet are also frequently affected, 
similar lU-defined purplish swelling involve the fingers and toes, and dorsum 
of hands and feet ; this infiltration may extend up the forearms and legs. 
Lesions of the large and small sarcoids may be present at the same time. 

'“■fi**rationa ol the subcutaneous tissue are sometimes present, 
especially on. the lorearms and arms ^ 


Bare 
idosis. 
body, or 


cases of generalised erythioderraia have been described in sarco- 
The skin becomes red and scaly over considerable areas of the 
the eruption may be universal. A similar type of eruption is some 
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times seen in lymphadenoma or leukaemia. Nodules and diffuse infiltration 
of the mucous membranes, chiefly in the nose, but also in the pharynx, 
larynx and mouth have also been described. 

LymjpJiatic system . — Palpable enlargement of accessible lymphatic glands 
is often present, though this enlargement may be limited to certain glands, 
of which the epitrochlear are the most common. When examined micro- 
scopically these glands reveal the same changes as are seen in the skin. 
Enlargement of the peribronchial glands is even more common, and can 
usually be seen in a radiogram of the chest. Of other lymphatic tissue the 
tonsil is frequently affected, and biopsies of the tonsil are sometimes useful for 
diagnostic purposes. 

Bones . — In many cases of lupus pernio, swellings of the fingers and toes 
suggestive of tuberculous dactylitis have been observed. These, however, 
never showed any signs of breaking down. Radioscopic examination has 
shown that these swellings are mainly due to deposits in the connective tissue 
surrounding the small bones of the fingers and toes, but it has also demon- 
strated that in the bones themselves areas of rarefaction and cystic spaces 
can be seen, sometimes so extensive that the surrounding compact bone of 
the phalanx may collapse. This change, which may occur in cases where the 
fingers look quite normal, affects mainly the phalanges and heads of the 
metacarpal and metatarsal bones, but may occasionally occur in the long 
bones and even the spine is known to have been affected. These changes 
are of considerable diagnostic importance. 

Lungs . — Patients suffering from sarcoidosis rarely show any symptoms 
of pulmonary involvement, such as cough or expectoration. Since, however, 
radioscopic examination of the chest has become a routine, changes have 
been demonstrated which are more or less diagnostic of the condition. In 
addition to enlargement of the hilar glands, mentioned above, most cases 
reveal evidence of deposits of granulomatous tissue in the peribronchial 
regions. These changes take the form either of a diffuse mottling due to the 
presence of small nodules scattered along the bronchi, or a reticulation or 
marbling, showing a more diffuse infiltration along the bronchi. In no case 
is there evidence of cavity formation. 

Other viscera . — Lesions in most of the viscera have been described. Of 
these the spleen is most frequently affected and may become much enlarged, 
reaching down to the iliac crest. The liver may also be enlarged but usually 
to a loss degree. Lesions have also been found in the heart, stomach and 
kidneys. In the case of the last, albuminaria and heematuria may be present. 

Nervous system . — Involvement of the peripheral nerves, giving rise to 
localised anaesthesia, paresis and muscular atrophy, has been recorded. 
Lesions have also been described in the brain and in the pituitary body. 

Ocular lesions . — Small yellow nodules have been found on the conjunctiva 
but special interest attaches to lesions of the uveal tract. These may take 
the form of an iritis ; of nodules on the iris ; of exudate with the anterior 
chamber ; and opacities in the vitrous. White patches have also been 
observed in the choroid. These eye changes may be found in association with 
infiltration in the salivary glands, especially the parotid, and the condition 
known as uveo-parotitis or Heerfordt’s disease is now known to be a mani- 
festation of sarcoidosis (see p. 532). 

General symptoms . — Patients suffering from sarcoidosis generally apjjear 
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to be in remarkably good health. Fever is genemlly absent but in rare cases 
persistent fever is present. It is not usually high, about 100 F.,^ but may 
continue without intermission for months. The pulse in these cases is scarcely 
raised and the patient’s general condition is good. 

It should be remembered tJiat in most cases only a few of the lesions 
mentioned above may be present, and that although the skin lesions are the 
most prominent numerous cases are now on record in which skin lesions are 
absent. 

Diagnosis. — In cases where skin lesions are present they are usually 
sufficiently typical to enable a diagnosis to be made, but a biopsy can be 
done to confirm this. The presence of characteristic lesions seen in radio- 
grains of the (jhest and hands mentioned above are of further assistance, as is 
a negative tuberculin test. The absence of necrosis and caseation is a useful 
sign in differentiating from classical tuberculous lesions, while the absence of 
follicular plugging distinguishes these cases from lupus erythematosus. The 
diagnosis from syphilis can be made by a careful consideration of the char- 
acteristic symptoms of that disease, assisted by a positive Wassermann 
reaction. 

Prognosis. — It is generally held that the milder types of the disease 
eventually clear up spontaneously. According to Schaumann, however, sopie 
cases eventually develop frank tuberculosis, and in these the symptoms of 
sarcoidosis disappear. Severe cases may die from involvement of vital organs. 

Treatment. — The best results have so far been obtained by the admini- 
stration of chaulmoogra oil preparations or sodium morrhuate. The latter 
drug is best given cither intravenously or intramuscularly in a 3 per cent, 
solution ; 1 to 3 c.c. being administered weekly. It may be necessary to 
give the drug over a considerable j)criod of time. There can be no doubt 
that lesions gradually disappear under this treatment but there is some 
tendency to recurrence, just as there is in the treatment of leprosy by the 
drug. Milder cases seem to be cured, but it is not easy to say the same of the 
more advanced cases. Chaulmoogra oil preparations arc administered in 
the same doses as for leprosy. Arsenic also appears to have some influence 
on the lesions, and is best given in the form of sulpharsphenamine intra- 
muscularly, doses of 0*3 to 0*4:5 gm. being administered weekly in courses of 
10 injections. 

No local treatment has much influence on the lesions, buti general arc- 
light baths appear to be of value. 


LEUKAEMIA AND LYMPHADENOMA CUTIS 

Symptoms. — In both these conditions itching may be a marked symptom j 
sometimes it occurs without any cutaneous lesions, while at other times very 
persistent urticarial or prurigo-like lesions are jiresont. Hccmorrhagcs may 
occur into the skin, and in some cases exfoliative dermatitis is present. 

The naore characteristic lesions are, however, granulomatous infiltrations 
of the skin, which form tumours, either in certain localities or more or less 
all oyer the skin. In the former case the face is most afiected, the tumours 
forming chiefly on the forehead, about the nose and on the cheeks, producing 
a leonine appearance. The lesions vary from a pea to an orange in size, and 
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are usually of a dull purplish-red colour. Most of the cases recorded occur in 
lymphatic leukaemia, but a few have been reported in the myeloid cases. 
They also occur in Hodgkin’s disease, but there is great difficulty in distin- 
guishing aleuksemic leukaemia from Hodgkin’s disease, unless the glands have 
been examined microscopically. 

Treatment. — This has been dealt with in the articles on Leukaemia and 
Hodgkin’s disease (pp. 802 and 841). 

MYCOSIS FUNGOIHES 

A chronic inflammatory dermatosis with a tendency to form granulo- 
matous tumours, which usually ends fatally. 

iEtiology. — It is a disease of late middle life, and more common in men. 
Its cause is quite unknown, but it is probably an infective process and closely 
related to leukaemia, though no characteristic blood changes have been 
observed. 

Symptoms. — In the early or premycotic stage the most frequent lesions 
arc patches of redness and scaling, associated with intense itching. After a 
times these lesions become infiltrated and raised above the surface of the skin. 
Later, tumours appear in these patches, usually about the size of an orange, 
but not infrequently much larger. The epidermis over them gives way and a 
fungating mass is produced. These tumours are usually multiple. 

Sometimes the initial lesion takes the form of an eczema, an urticaria or 
a dermatitis exfoliativa, but in all these cases itching is a prominent symptom. 
In other cases the tumours appear without any pre-existing dermatosis. 

The course is slow, and the general health is afCected first by loss of sleep 
and then by septic absorption. Practically all cases eventually terminate in 
death. 

Diagnosis. — This may be very difficult in the premycotic stage. The 
itching and the persistence of the symptoms in spite of treatment, together 
with the age of the patient, will help in coming to a diagnosis. 

Treatment. — The only treatment known to benefit these cases is X-rays 
or radium. Either of these will keep the lesions quiescent for a considerable 
time, but recurrence generally takes place sooner or later. Arsenic and 
antimony may also be given. 

A. M. H. Gray. 


V. TUMOURS OF THE SKIN 

Tumours can be divided into epithelial and connective-tissue tumours, 
and each of these varieties into benign and malignant. 

BENIGN EPITHELIAL TUMOURS 
1. WARTS 

These are benign epithelial tumours, characterised by an overgrowth of 
the prickle-cell layer, with or without hyperkeratosis, and produced by an 
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infective agent, which appears to be a filtet-passing vims. The following 
types are recognised : 

1. Verruca vulgaris. — This is the common wart which is so frequently 
met with on the back of the hands, but may occur on the face and other parts 
of the body. The lesions are raised tumours, varying in size from a pinhead 
to a filbert, and are usually discrete, but may group to form larger swell- 
ings. They have .a rough surface, rise sharply trom the surrounding skin, 
and are skin -coloured. Histologically they show great hypertrophy of all 
the epithelial layers, with downward growth of the interpapillary areas, and 
a corresponding papillary elongation. They occur chiefly in children. They 
are inoculable from one spot to another, and from one individual to another. 

Trea^ent. — Isolated lesions are best removed by the application of 
COq snow for from 15 to 40 seconds, according to their size. They may be 
burnt away with glacial acetic, trichloracetic, or nitric acid, silver nitrate 
or the actual cautery. When very numerous, evulsion with a sharp spoon 
or X-rays are most satisfactory. 

2. Verruca plana juvenilis are pinhead-sized warts, seen chiefly on the 
face and hands of children, though they are met with in adults. They have 
smooth, flat tops, and are usually very numerous. 

Treatment. — They are best treated by touching with the galvano- 
cautery, or by magnesium ionisation. * 

3. Verruca plantaris. — This is a wart which occurs on the sole of the foot, 
and has the appearance of a corn, because it is surrounded by a hyperkeratotic 
ring, and on account of the pressure on the foot does not stand up above the 
level of this ring. It is, therefore, often mistaken for a corn. It is usually 
extremely painful. 

Treatment. — The most satisfactory treatment is by X-rays ; to 2 
skin units are usually required, the surrounding zone bcijig carefully screened. 
These warts may also be removed by salicylic acid plaster, followed by 
touching with acetic acid, by COg snow, or by evulsion. 

4. Verruca filiformis. — These minute warts are usually about I mm. in 
diameter at their base, with long filamentous processes. They are some- 
times found on the face ; but chiefly occur on the genitals, and around the 
anus. They frequently occur in very large numbers, forming cauliflower- 
like growths. They arc often seen in cases of gonorrhoea, and are sometimes 
known as gonorrhoeal warts ; but they may be present apart from this disease, 
and are probably due to some other infecting agent. In these warts there is 
very little overgrowth of the horny layer. 

Treatment.— Locally antiseptic applications, such as 1 in 1000 per- 
chloride of mercury in spirit painted on frequently, or silver nitrate 3 per 
cent, in sp. ajth. nitros., will cause them to dry up, or they may be removed 
with the galvano-cautery, or painted with trichloracetic acid. 

5. Keratoma senile. — These co-called senile or seborrhoeic warts are 
commonly seen on the face, back and chest of old people ; but may occur in 
younger persons. They vary in size from a pea to a filbert, and are only 
slightly raised from the skin. They are soft to the touch, and have a slightly 
warty surface. Their colour varies from yellow to a deep black, and they 
may itch a good deal. The distribution is much the same as for seborrhoeic 
dermatitis. 

Treatment* — ^Washing with soap and water, followed by the application 



DARIER’S DISEASE 


1483 


of 10 per cent. ac. salicyl. ointment will often remove them. Failing this, 
painting with trichloracetic acid, freezing with COg snow, or a skin unit of 
X-rays should be employed. 

2. ACANTHOSIS NIGRICANS 

This is a rare condition in which warty pigmented growths appear on 
the neck, axillae, groins, umbilicus, and flexures of the limbs and on the face. 
These growths often f ungate and suppurate, especially in moist areas. In 
addition areas of pigmentation and scattered warty growths may occur. 
The mucous membrane of the lips, cheeks and tongue may be affected. In 
a large proportion of cases abdominal malignant growths have been found ; 
but in other cases no such complication exists. The nature of the condition 
is not understood. 

Treatment. — ^No treatment is known to affect the condition. 


THE DYSKERATOSES 
1. MOLLUSCUM CONTAGIOSUM 

In this condition small tumours appear on the skin which, like the waits, 
are infective and produced by a filter-passing virus. They differ from warts 
not only in clinical characters, but in the peculiar degenerative changes 
which occur in the process of horny cell formation. 

Pathology. — The most striking feature in a section is the presence 
between the Malpighian and horny layer of large cells containing large trans- 
parent oval bodies. These are known as “ molluscum bodies,” and at one 
time were thought to be coccidial bodies, but are now considered to be 
degenerations of the cell protoplasm. 

Symptoms. — The lesions consist of small lentil- to pea-sized bodies of 
a white or pinkish colour, with a smooth glistening surface. They may 
appear anywhere on the skin. They are dome-shaped, and have a central 
pit, in the floor of which the thickened horny layer can be seen. Not in- 
frequently they become inflamed. 

Treatment. — By taking a sharpened match, and introducing it into 
the central depression, the whole horny mass can be forced out, aud if the 
cavity be painted over with pure carbolic acid a cure will result. 

2. DARIEB^S DISEASE 

This is a very rare condition of the skin usually seen in young adults 
in which an eruption of follicular papules develops on the lace, scalp, 
abdomen, back, and the flexor aspects of limbs. The lesions run together 
and form warty-looking masses. The disease is slowly progressive, and the 
lesions are resistant to treatment, but the general health is not affected. 

Microscopic examination shows similar changes to those seen in mol- 
Inscum contagioBum, namely, an irregular hyperkeratosis with formation 
of psorosperms ” in the region of the granular and Malpighian layers of the 
epidermis. 

Treatment. — This consists of baths and the application of keratolytic 
agents, such as salicylic acid. 
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3. PAGET’S DISEASE OF THE NIPPLE 

This is a chronic affection which usually develops around the nipple in 
middle-aged women, but has been described in other parts of the body and 
in men. It is seen as a sharply defined, red, oozing area involving the nipple, 
the areola, and the skin around for a short distance, and is almost always uni- 
lateral. The whole area has a distinct parchment-like induration. The 
nipple becomes retracted, and eventually disappears. The condition is 
associated with carcinoma of the breast, and whether it is primary or secondary 
is still a matter of dispute. 

In this condition, as in the two diseases just referred to, " psorosperms 
are seen under the microscope. The surface horny layer is mostly lost, and 
the deeper layers of the epidermis are much hypertrophied and oedematous, 
but show no obvious epitheliomatous proliferation. 

Treatment. — Amputation of the breast is the only treatment that can be 
advised. 


MALIGNANT EPITHELIAL TUMOURS 
1. RODENT ULCER 

A slowly growing epithelioma usually single, but sometimes multiple, 
which may cause considerable local destruction of tissue but does not form 
ractastases. 

Pathology. — This variety of epithelioma is usually described as a basal- 
cell epithelioma. In section epithelial processes are seen penetrating into 
the underlying dermis and subcutaneous tissue ; but the processes are bounded 
by a regular basal layer of cubical cells, and although degeneration cysts may 
form in these processes no cell-nests are formed. 

Symptoms. — The lesions chieffy occur in old people ; but this is not 
always so. They also rarely begin anywhere but on the face, and then chiefly 
in the neighbourhood of the eye, or on the nose or cheek. At first a small 
raised white nodule appears, with small vessels coursing over it. Then, as 
it spreads, an ulcer forma in the centre, but the raised intensely hard wliite 
border persists. If not treated a great deal of tissue destruction occurs ; the 
nose may be destroyed, or the antrum perforated, and the whole of the nasal 
cavities opened up. In advanced cases practically the whole face is 
destroyed. Some cases, however, remain superficial, spreading slowly, 
the older parts healing as the lesion spreads. Multiple lesions are not 
very rare. 

Benign forms are also recogmsed. In one the lesions are pea-sized or 
slightly larger nodules, scattered over the face, and of the same type as the 
early lesions referred to above. Sometimes they undergo cystic change. 
They were described by Brooke under the name of epithelioma adenoides 
cysticum. Another benign type is seen in which multiple walnut-^sized 
tumours form on the scalp {Spiegler^s tUTnouTs). A third type occurs in the 
form of multiple psoriasiform patches on the trunk, and has been named by 
Graham-Little erythematoid benign epithelioma. 

Diagnosis. This can always be made in cases of doubt by microscopic 
examination. 
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Treatment. — ^Excision is the best treatment when possible ; but excellent 
results are obtained by radium, or X-rays. COg snow has been advocated for 
early cases, and the results obtained are excellent. In advanced cases, which 
are unsuitable for surgical treatment, diathermy is useful. 

2. SQUAMOUS EPITHELIOMA 

In this condition rapidly growing tumours form, which ulcerate and cause 
local destruction of tissue, and also cause secondary glandular involvement. 
It is chiefly a disease of old age. 

Pathology. — Sections show an irregular proliferation of the Malpighian 
layer, with the formation of cell-nests, and the limiting basal layer is 
absent. 

Symptoms. — The lesions begin as nodules, much like those of rodent 
ulcer, but they spread much more rapidly and either form irregular deep cut 
ulcers, without the characteristic edge seen in rodent ulcer, or else they 
become raised and form mushroom or cauliflower-like growths. The glands 
may be involved, and general dissemination may occur. The condition may 
sometimes supervene on pre-existing non-mabgnant conditions. It may 
commence in a keratoma senile, in the warty conditions which occur in 
cases of atrophy of the skin due to exposure to tropical sun, on an old lupus 
soar, on X-ray dermatitis, in xeroderma pigmentosa, in arsenical keratoses 
and in tar molluscum. 

Treatment. — This is purely surgical, and consists of erasion of the local 
growth and of the glands draining the area concerned. Kadium is now 
extensively used in treating these growths. In the case of epithelioma 
complicating lupus vulgaris, however, secondary glandular involvement 
does not appear to occur, and local destruction with arsenic paste, or by 
diathermy, gives even better results than excision. 


TUMOURS OF THE APPENDAGES OF THE SKIN 
1. MILIUM 

In this disease pinhead-sized yellowish-white bodies are seen in the 
skin of the face, chiefly on the cheeks, eyelids and forehead. They are often 
very numerous. They can be shelled out, and are found to consist of a 
whorl of epithelial cells. Their origin is unknown, but they are probably 
derived from the lanugo hair follicles. 

Treatment. — These tumours can be destroyed by electrolysis. 

2. SEBACEOUS CYSTS 

These are painless cystic swellings chiefly found on the scalp, face, ears, 
back and scrotum. They vary in size from a pea to an orange. When 
incised they are found to be filled with cheesy matter. They are either due 
to blocking of the sebaceous duct, or according to some authorities they are 
of embryonic origin. True dermoid cysts of the skin are also found. 

Treatment. — Excision is the most satisfactory method of treatment. 
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3. ADENOMA SEBACEUM 

A Bymmetrical eruption of pinhead-sized, bright red papules, of con- 
genital origin, on the face. It commences very early in life, and is often 
associated with mental defect — in fact, cases are most often seen in asylums. 
The lesions are distributed chiefly over the nose and cheeks, and consist of 
hypertrophied sebaceous glands and numerous capillary vessels. 

Treatment. — The lesions can be destroyed with the galvano-cautery, by 
electrolysis or by diathermy. 

Tuimurs of the sweat glands and ducts are so rare as to need no description 
hero. 


CONNECTIVE-TISSUE TUMOURS 
1. KELOID 

This is a fibrous tumour develoj»ing in a scar. The mere overgrowth of 
a scar is sometimes referred to as a hypertrophic scar, while the term keloid 
is limited to those cases in which the tumour extends beyond the original 
limits of the scar. In this latter condition processes often grow out in all 
directions like tentacles, and also in some cases the condition appears to 
start spontaneously from the normal skin ; but there can be little doubt 
that some small abrasion was present. Small keloids often appear aftei 
acne vulgaris, varicella and other dermatoses which lead to scarring. There 
can be little doubt that this fibrous overgrowth is due to some chronic bacterial 
infection of the wound — probably a staphylococcal infection. 

Treatment. — The best results are obtained by radium and X-rays. 


2. FIBROMA— MOLLUSCTJM FIBROSUM 

Hard fibromata of the skin are rare, and usually occur in pear-sized nodules 
scattered about the skin. Soft fibromata are common, and are met with as 
small pedunculated tumours, chiefly on the trunk. They may occur in large 
numbers, and are then described as molluscum fibrosum. In this condition 
the tumours vary in size from a small pea up to several inches in diameter. 
Not only the skin but the mucous membranes may be the seat of these 
tumours. At times they form huge dependent unshapely masses, which 
completely disfigure the part from which they arise ; this condition is called 
dermatolysis. Not all the tumours are pedunculated— as some are sessilo— 
but all have the same softness. Some definitely surround nerve trunks, 
and it has been thought fhat they all develop in connection with the 
nerve fibres ; hence they are often called neuro-Jibromata or plexiform 
neuromata. 

In some cases true neuro-fibromata and molluscum fibrosum lesions occur 
with pigmented spots about the body. This syndrome is 
called Recklinghausen's disease, and is sometimes associated with mental 
disturbance. 

Treatment,— Nothing can be done except surgical removal of the 
tumours, and this is only occasionally necessary. 
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8; LIPOMATA 

These are soft freely niovabie lobulated tumours iu the subcutaneous tissue, 
and may be single or multiple. One variety is very painful and associated 
with general adiposis, and is referred to as Dercum's disease (p. 1480). 
Treatment.^ — Excision is the only treatment. 


4. MYOMATA 

Small multiple tumours of the size of a pea are sometimes found which 
have the structure of leiomyomata, and arise from the arrectores pilorum 
muscles. The lesions are often numerous, grouped and painful. 

Treatment. — The cautery, or excision, is the only treatment. 

5. MULTIPLE IDIOPATHIC SARCOMA OP KAPOSI 

This is a curious condition chiefly seen in old people, and generally in the 
natives of Eastern European countries ; but cases have arisen de novo in this 
country. The lesions occur chiefly in the region of the ankles, but have also 
been found on the hands and on the trunk. They are irregularly shaped 
red plaques raised from the skin, and of firm consistence. Histologically 
they consist of an overgrowth of fibrous tissue with dilated blood spaces. 
Whether this condition is of inflammatory origin, or is a species of naevus 
is as yet undecided. The condition does not affect the general health. 

Treatment. — No treatment is known to affect the condition. 

(>. SARCOMATA 

Both round* and spindle-celled sarcomata have been found arising in 
llic skin, but are rare. They may be single or multiple, of any size, sessile or 
pedunculated, and are usually of a purplish-red colour. They tend to break 
down and produce fungating ulcers, and run a rapid course ending in death 
unless removed in the early stages. 

Treatment. — This is purely surgical. 


7. N-ffiVI 

This term should be applied only to certain new formations of congenital 
origin ; but in practice certain other conditions have been included. They 
fall into four classes: (1) Vascular naevi; (2) lymphatic neevi; (3) pig- 
mented nffivi ; and (4) hyperkeratotic nsevi. 

Vasoular Njevi. — There are two chief varieties, the capillary and the 
cavernous nievi. 

Capillary ncevi . — These nsevi are essentially dilatations of the capillary 
vessels of the papillary and subpapillary layers of the derm^. They form 
flat red patches of varying size. They may be small pea-sized lesions, or 
they may practically cover the whole body, including the mucous mem- 
branes. When they occur in large patches they are called port-wine stains. 

The lesions arc usually not raised and not infiltrated, the only change 
being in the colour of the skin, which is red or purple in the affected areas. 
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Sometimes, however, thickenings occur irregularly througliout the patches. 
On examination with a lens the capillaries can often be seen. These nesvi 
are either present at birth or appear shortly afterwards. They tend to get 
paler as age advances, but rarely disappear. 

Treatment.— These cases are very difficult to treat, especially the more 
extensive ones. COj is useless, unless the application is sufficiently long to 
destroy the skin. Radium, though sometimes successful in removing the 
nesvus, is inclined to produce atrophy and telangiectases in its place. The 
best hope in disfiguring cases rests with excision and plastic surgery, though 
some fair results have been obtained with diathermy. 

Cavernous ncBvi . — These are soft or hard tumours, which appear as bright 
red sharply defined swellings raised above the level of the skin or as purplish 
indurations in the skin and subcutaneous tissue. The blood can usually 
be squeezed out of them by pressure. They consist of a fibrous stroma 
Burroimding irregular blood spaces, the whole being more or less encapsuled. 
The tumours vary much in size and extent, some being as large as a cricket- 
ball or larger. Any part of the body may bo affected, but they are frequent 
on the face and scalp, the lips and eyelids often being attacked. 

Treatment. — Small tumours are best treated with COj snow, one ex- 
posure of 15 to 30 seconds being sufficient to remove them. Larger tumours 
may be dealt with by repeated applications of snow, but they do better with 
multiple punctures with a fine galvano-cautery at dull red heat. In some 
situations excision is the best treatment, while radium can often be used 
with success. Electrolysis was formerly much employed, but is slow and 
has been superseded by the methods mentioned above. It is often advisable 
to abstain for a time from active treatment, as there is a tendency for the 
tumours to disappear spontaneously. 

Stellate nwvi. — These are not strictly nsevi at all — that is, they arc not 
congenital growths. The cause is not clear, but they may be degenerations 
or possibly traumatic dilatation of venules. The lesions consist of a central 
pinhead-sized dilatation of a venule, with a stellate arrangement of dilated 
vessels running into it. They are seen chiefly in children oii the face, but 
also occur in adults. It has been thought that insect bitea may be a deter- 
mining cause. 

Treatment. — If the central vessel is destroyed by a fine galvano-cautery 
or by electrolysis the lesion will disappear. 

Lymphatic N.fflvi. — Synonym. — Lymphangioma Circumscriptum. 

This occurs as a raised circumscribed patch of skin colour, which on 
close examination is seen to consist of closely grouped vesicles, varying in 
size from a pin s head to a lentil. There may be a few discrete vesicles 
surrounding the main patch. In some cases, too, the surface is warty. The 
patches appear at or soon after birth, but may come out later. Microscopic 
examination shows dilatation of the lymphatic vessels of the dermis, with or 
without epidermal hypertrophy. 

Treatment. Excision, cauterisation or treatment by radium are the 
three methods applicable. 

Pigmentary N^vi or Moles. — N®vi of this class are very numerous 
and vary considerably in type. They may consist of pigmented patches of 
varymg size and various depth of colour from a pale yellow to a deep black. 
These may be associated with hairy growths. In other cases smooth lobulated 
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pigmented tumours may occur on any part of the skin. Some cases have 
a rough, warty surface, while others are hairy. They may be quite small, 
no larger than a pea, or may cover large areas of the body, and have a 
distinct tendency to occupy segmental areas. They may appear at or soon 
after birth, or may occasionally develop later in life. The histological picture 
is characterised in all types by the presence of masses or columns of round 
embryonic cells in the dermis and also in the deeper layers of the epidermis. 
There is excess of pigment in the cells of the basal layer, in the adjoining 
Malpighian layer, and also pigmented wandering cells in the upper part of 
the dermis. The epidermal changes vary with the type of nsevus. 

There is a slight tendency for these pigmented moles to undergo malignant 
transformation into ncBvo-carcinoma^ which has a high degree of malignancy, 
giving rise to rapidly generalised metastases. 

Treatment. — It is best to leave pigment moles alone unless some definite 
indication for treatment is present. Free excision with grafting or plastic 
procedures is indicated in some disfiguring lesions, or in those liable to 
irritation from friction. COg snow, diathermy or electrolysis may be used 
in the case of the smaller tumours. 

Hyperkeratotio NiBVi. — Synonyms. — Linear Nsevi ; Ichthyosis Hystrix. 

In this type of neevus the lesions are arranged in lines or bands, usually 
on the limbs, and often appear to follow the course of certain nerves. They 
are frequently unilateral, though in the ichthyosis hystrix type they are 
frequently aymmctrical. The lesions consist of thick horny plugs, which can 
bo pulled out from depressions in the skin, and are closely packed together ; 
sometimes great horns protrude from the skin. On microscopical examina- 
tion an irregular hyperkeratosis is found, with alternating depressions and 
elevations. 

Treatment. — This is very unsatisfactory. Salicylic acid plasters may 
be used to soften and rejnove the horny masses, and small areas can be excised 
or cauterised. A. M. H. Gray. 


VI. OTHER MORBID CONDITIONS OF THE SKIN 

ANOMALIES OF PIGMENTATION 

Pigmentation may be produced by the deposit of blood pigment in the 
skin, by the excessive production of melanin — the normal pigment of the 
skin, or by the deposition of such substances as silver, seen m poisoning by 
that substance. 

Blood pigment is found after hssmorrhages have subsided and in con- 
gestive conditions. 

Increase in melanin occurs in the pigmentary neevi already referred to ; 
in certain internal diseases, such as Addison’s disease, diabetes and exoph- 
thalmic goitre ; and in pregnancy ; after the ingestion of arsenic ; and 
locally, after certain inflammatory conditions of the skin, such as sunburn, 
erythema ab igne, lichen planus and syphilis. It also occurs in a curious 
condition named vitiligo, the eetiology of which is obscure. 
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1. LENTIGO 

This is the name given to frecMes^ which occur on parts of the body 
exposed to the sun in certain individuals. The lesions are so well known as 
to require no description. 

Treatment. — This is purely preventive. The application of a greasy 
preparation, such as lanolin, to the skin before exposure to the sun will 
protect the face from an erythema ; sunshades and veils, especially red or 
brown, are also useful. 


2. CHLOASMA UTERINUM 

This, is a peculiar yellowish-brown pigmentation which occurs chiefly 
about the face in women who are pregnant, or sufCcring from some uterine 
disturbance. It occurs in ill-defined patches, chiefly on the forehead and on 
the abdomen. It disappears after the termination of pregnancy, or when the 
pelvic condition is rectified. 


3. VITILIGO 

This condition, also known as leucodermia and melanodermia, may occur 
at any age or in either sex. The aetiology is quite unknown, both toxic and 
tropho-neuritic theories having been invoked to explain the phenomenon, 
but very little evidence is at present forthcoming in favour of either view. 
It consists of patches of a dead white colour appearing in various parts of the 
body ; they may be quite small, or may in rare cases completeljr cover the 
body. The edge of the patches is sharp, and the surrounding skin is hyper- 
pigmented ; the texture remains normal. In the white areas pigment is 
entirely absent, but no other histological changes can bo observed. The 
patient’s health is in no way affected, nor can any derangement of any of the 
organs of the body be made out in the majority of cases. 

Treatment. — The only treatment which appears to have any effect is 
the repeated application of ultra-violet rays, either by the Kromayer lamp 
or by arc-light baths. 

4. ALBINISM 

This is a congenital condition in which there is complete absence of pig- 
ment in the skin and other epidermal structures. The hair is white, the 
eyes pink from absence of pigment in the iris, and the skin fails to pigment, 
even when exposed to the strongest sun. 

ATROPHIES OF THE SKIN 

Various conditions may ca\i8e atrophy of skin, particularly local inflam- 
mations, but under this heading certain atrophic conditions are dealt with 
that have not been considered elsewhere, 

1. SENILE ATROPHY 

Generalised atrophy of the skin occurs in old age. The skin becomes thin 
and loses its elasticity ; irregular pigmented spots, small telangiectases 
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and vascular cysts (de Morgan’s spots) appear, especially on the face and 
trunk ; wrinkles are very numerous ; and the skin develops a yellowish 
colour. A generalised pruritis may occur. Senile warts are frequently 
found, and these may be the seat of a localised pruritus. They occasionally 
become transformed into squamous epitheliomata. 

Treatment. — This is purely symj)toinatic. 


2. STRIiE ATROPHICiE 

These are bands of atrophic skin which develop In areas where the skin 
has been much stretched. They are seen best on the abdomen, breast and 
hips of women who have borne children. The lines when first formed are 
red in colour and about inch in diameter, but as they get older they become 
greyish -white. It is thought that they are produced by damage to the 
elastic fibres of the skin by stretching. 

No treatment is required. 

3. XERODERMA PIGMENTOSA 

This is a rare condition of the skin which is hereditary. The aetiology 
is quite unknown, but there is no doubt that light-rays play a part in the 
production of the lesions. The affection begins in infancy, and is character- 
ised by the appearance on the face and backs of the hands of macules of 
yellow and brown pigmtiiitation. The disease is slowly progressive, and in 
addition to pigmentation other signs of skin degeneration appear, namely, 
atrophic patches, telangiectases and warty growths. Later, ulceration occurs 
and epithelioma tons tumours appear on the warty growths. 

Treatment. — The patient should be protected from the sun’s rays as 
much as possible. The warty growths can be removed and the ulcer treated 
antiseptically. Epitheliomatous growths can be checked by radium, but 
the cases always end fatally. 


CONGENITAL CONDITIONS OF THE SKIN 

Most of these, such as ichthyosis, the nsevi and xeroderma pigmentosa, 
have been already considered. There still remains one condition which has 
not been alluded to, namely, epidermolysis bullosa. 

EPIDERMOLYSIS BULLOSA 

This is a congenital defect of the skin which renders it extremely sensitive 
to the slightest injury. In those affected, the slightest knock is sufficient 
to produce a blister. The disease is hereditary, and can often be traced 
to a considerable number of members of a family. The lesions usually appear 
first in early infancy, but occasionally they have occurred for the first time 
later in life. They vary much in degree. In some cases the lesions are slight 
and cause very little inconvenience, and no disturbance to the general health. 
In other cases the lesions are numerous, almost all parts of the body being 
affected at one time or another ; teeth and nails develop badly, septic com- 
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pUoationB are often severe, and these cases usually do not live to adult 
age. 

Treatment — Nothing can be done except by prevention of sepsis and the 
antiseptic treatment of the lesions when once formed. 

DISEASES OF THE HAIR 
1. ALOPECIA 

Loss of hair occurs in many diseases. It may fall out after acute illnesses, 
such as influenza and typhoid fever, in inflammatory conditions of the scalp, 
in secondary syphilis, and in dermatitis exfoliativa. It is also lost locally 
in scarring conditions, traumatic or inflammatory, as seen in lupus erythe- 
matosus or tertiary syphilis. A progressive loss also occurs in senile atrophy 
of the skin ; this, however, may occur prematurely. 

Alopecia Prematura. — .etiology. — The disease is essentially one of 
the male sex, and usually begins at about the age of 20. The aetiology of 
the disease is not clear. Two factors appear to be present, heredity and 
seborrhoea of the scalp. It is quite clear that the latter condition by itself 
does not always produce baldness, but it appears to accelerate the loss of 
hair, as might be expected. Heredity seems to be important, especially in 
those cases where complete baldness occurs at an early age, and there 
is no doubt that fine hair is more liable to fall out early than is 
stouter hair. 

Symptoms, — This gives rise to a very characteristic type of hair loss 
which is familiar to every one. The hair gradually gets thin on both temples 
and on the vertex, and by slow progression these thinned areas eventually 
meet, leaving the top of the head entirely bald or only covered by a fine 
down, while the sides and back of the scalp are covered normally. The 
progress varies very considerably in different individuals, some becoming 
completely bald in a year or two, while others still have a good crop of hair 
at 50. 

Treatment. — This has mainly to be directed to curing the seborrhoea, 
and the methods for doing this have been dealt with under that heading. 
Apart from this, avoidance of tightly fitting hats, and gentle massage with 
the fingers are the most appropriate remedies. Certain drugs such as 
pilocarpine, have been thought to have a stimulating effect on hair growths, 
and rubefacients, such as cantharides, are also much employed. The general 
health should receive attention. 

Alopecia Areata, — In this condition the hair falls out m patches, 
leaving smooth, shiny, bal^J areas. There is a general tendency for the hair 
to grow again. 

Etiology.— The malady affects both sexes and generally occurs in early 
adult life. It is probable that the disease is an inflammatory condition, 
but the nature of the irritant is unknown. A somewhat similar loss of hair 
can be produced by the administration of thallium salts, which lends support 
to the toxic theory.^ It was at one time thought to be due to an external 
parasite, but there is no evidence to support this view. It has also been 
thought to be of nervous origin, as damage to nerves has produced bald 
patches over the areas supplied. 
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Sjrmptoins. — The disease may start suddenly or slowly. In some cases 
a large circular patch of baldness may occur in a single night, and in these 
cases the skin may be tender and r^dened. Generally, however, a small 
bald patch appears, which spreads slowly, and other patches may subsequently 
arise, causing considerable loss of hair and a curious patchy condition of the 
scalp. Not only the scalp hairs but those of the beard, the eyebrows, axillae 
and pubes may be affected, and in severe cases all the hairs of the body, 
including the eyelashes, may fall out. In one type a band of hair may be 
lost extending from ear to ear around the margin of the scalp, either in front 
or behind the head or even in a complete circle. 

In the patchy form, the individual patches are characteristic. The 
centre is usually completely bald and shiny, though new downy hairs may 
be seen. Around this a row of stumps may be observed. These are club- 
shaped, like a note of exclamation, being very thin as they enter the scalp 
and thicker above. When pulled out, a shrunken hair bulb comes out and 
the hair does not break as in ringworm. The zone outside the zone of stumps 
looks normal, but if the hairs are pulled upon many loose hairs may be 
detached. 

Course. — This varies in different cases. Usually new hair grows fairly 
rapidly, and the patches cease to spread. The new hair is usually white when 
it first appears, but pigments later. In some cases, however, the patches 
progress as new hairs grow and this may continue for many months. In the 
band-form hair growth is usually much slower. In the generalised cases the 
prognosis is not so good, a large proportion losing the hair permanently. 

Diagnosis. — This has to be made from ringworm and is generally easy. 
In ringworm the patch is scaly and covered by stumps, which break easily 
and have an irregular fractured end. Under the microscope the fungus 
can be seen. 

Impetigo contagiosa of the scalp sometimes gives rise to bald patches. 
They are numerous, small and usually red in colour, and no stumps are seen. 

Treatment. — The general health must be looked to and all possible 
sources of irritation removed. The teeth must be attended to, tonsillar 
sepsis treated, and errors of vision corrected. General tonic treatment 
should be prescribed, and rest from overwork and worry ordered. Thyroid 
extract has been recommended, but in the writer’s experience has sometimes 
made the condition worse. 

Local applications which cause hypereemia are of most value. Painting 
the patches with pure phenol, iodine or blistering fluid, or rubbing in oil of 
turpentine is useful. Vai-ous antiseptic lotions, such as perchloride of 
mercury and resorcinol, have been used with success. High frequency 
current and ultra-violet rays have given good results when other means have 
failed. If seborrhoeic dermatitis is present it should be treated. 

OiOATBioiAL Alopecia. — In this condition, also known as pseudo-pelade 
or folliculitis decalvanSf progressive loss of hair takes place, and the scalp 
shows signs of atrophy or scarring. There is a progressive patchy loss^ of 
hair occurring over considerable areas of the scalp, and on examination 
inflammatory lesions are often present round the hair follicles. The denuded 
areas show obvious scarring, and hair does not regrow on the patches. 
The disease occurs chiefly in young adults, and though it does not usually 
lead to complete baldness, very disfiguring patches remain. 
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Treatment. — This consists in the application of antiseptic ointments and 
lotions, perchloride of mercury, resorcinol and sulphur being the most useful, 
but no treatment is very efficacious. 

2. HYPERTRICHOSIS 

This is the term applied to an excessive growth of hair. It is usually 
confined to those cases m which a growth of stout hairs occurs in sites usually 
covered with lanugo hairs, such as the face in women. This may sometimes 
be very excessive, and the “ bearded woman ’’ and the “ dog-faced man ” arc 
extreme examples, though the latter arc often cases of hairy moles. The only 
conditions that the medical practitioner is likely to have to deal with are those 
in which stout and dark hairs occur on the chin and upper lip in women. 
The treatment consists in removal of the hairs by electrolysis, but consider- 
able judgment is often required to decide whether a case is suitable for treat- 
ment. Electrolysis consists in passing a current of about 1 milliampere for 
a quarter to half a minute into the hair bulb by means of a fine needle attached 
to the negative pole of a galvanic battery. The hair then loosens and can 
be removed, it is important not to remove hairs too close to one another 
at the same sitting, or troublesome scarring will supervene. • 

A. M. H. Gray. 


Vll. TROPICAL SKIN DISEASES 

In the tropics many skin diseases occur which are met with in Europe ; in 
addition, there are certain conditions peculiar to hot climates, and it is with 
these that the present section deals. At the same time it must be realised 
that skin diseases may be modified by racial immunity, social custom and 
skin pigmentation. Leucodermia has, for instance, a peculiar and sinister 
significance, not only on account of the great disfigurement it produces in 
dark-skinned people, but also because of its superficial similarity to the 
depigmented patches of nerve leprosy. Again, native custom may modify 
such conditions as keloid, which may assume a magnitude never experienced 
in Europe, owing to the fact that primitive people often purposely irritate 
wounds to produce tribal marks of a keloid nature. 

CRAW-CRAW 

A West African native name (Kra-kra) applied to any itchy, papular or 
pustular eruption of the skin. It originates as a papular dermatitis. 

Etiology. — O’Neill found filarial embryos in an eruption resembling 
scabies, but they were probably Microfilaria streptocercaj which Scott Macfie 
has since commonly found in the skin of West African negroes. 

Symptoms. — The papules are hard and horny, occur chiefly in the limbs, 
and are very itchy : scratching and secondary infection lead to a pustular 
dermatitis with enlargement of adjacent lymph glands. 

Diagnosis. — The condition must not be confused with scabies or coolie 
itch : no acari are obtained and no burrows seen. 
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Treatment. — Pustules are opened, ulcers scraped and crusts removed, 
then disinfected with 1 in 1000 sublimate solution and subsequently dressed 
with boric acid ointment. Carbolic lotion improves some cases. 

PRICKLY HEAT 

A form of miliaria associated with excessive sweating in hot climates. 

Etiology. — The condition quickly disappears in cold weather, and is 
possibly purely a mechanical process due to blocking of the sweat glands 
with sodden, inadequately cornified cells of the stratum corneum. Bacteria 
and yeast-like fungi have been incriminated, but these are probably secondary 
invaders. 

Symptoms. — The red eruption consists of small, watery vesicles and 
inflamed, red papules which feel like grains of sand and may involve the 
trunk, limbs, forehead or almost any part of the body. The pricking sensa- 
tions and great itching may be sufficient to prevent sleep. 

Treatment. — The underclothes should be frequently changed (twice 
daily), and antiseptic soaps used in bathing. After a warm bath the applica- 
tion of corrosive sublimate solution (1 in 1000) containing eau-de-cologne is 
helpful. McLeod recommends the following lotion : R acid, salicyl., grs. xxx., 
hyd. perchlor. grs. ii,, sp. vini rect. 5 ii., aq. dest. ad § vi. After this has 
dried a dusting powder such as zinc oxide, boracic acid and starch in equal 
parts, or boracic acid and menthol should be employed. 

VELDT SORE 

This is a chronic, septic, ulcerated sore met with in the tropics and sub- 
tropics, generally involving the exposed hairy parts of the body. 

iStiology. — The disease has a widespread geographical distribution in 
hot, dry, sandy or desert country, being known as barcoo rot in Northern 
Australia, and veldt sore in South Africa : during the war it became known 
as desert sore, and affected troops in the Near East, especially in Sinai and 
Mesopotamia. Vitamin deficiency may be a predisposing factor, for there 
is often a history of living on tinned foods and an absence of fresh fruit and 
vegetables. Organisms isolated from the lesions include streptococci and 
diphtheria bacilli ; staphylococci are also present, but these are probably 
surface contaminants. Horse manure may constitute a source of origin for 
the infecting organism. 

Symptoms. — The lesion commences as a painful vesicle, containing 
yellowish fluid, on exposed parts of the skin, especially the dorsum of the 
hand, forearm, elbows, knees and occasionally the face. Rupture follows, 
and the condition ultimately results in a punched-out,' circular or oval ulcer 
with a tough, dirty grey base and thick, bluish indurated edges ; it may 
take many months or even years to heal, leaving a thin scar. Typical 
diphtheritic paralysis of the limbs and palate was noted in some of the Sinai 
cases associated with Klebs-Loeffier bacillus (Craig) in the sores. 

Diagnosis. — The condition must be distinguished from ulcus tropicum 
and Leishmanial sores ; cultures may reveal the causative organism, which, 
in some cases at least, is the diphtheria bacillus. 
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Treatment. — Pbophylactic. — Adequate dietary, protection of exposed 
parts and antiseptic treatment of abrasions should help. Curative . — The 
only specific treatment is anti-diphtheric serum (4000 units) ; dramatic cure 
may follow in certain cases. The lesions themselves must have sterile pro- 
tective dressings : ammoniated or nitrate of mercury ointment often does 
good. Iron and arsenic tonics and a high vitamin diet should be given, 
and autogenous streptococcal vaccines are worth a trial in intractable cases. 


PEMPHIGUS CONTAGIOSUS 

A contagious skin eruption, known also as Pyosis viamoni^ due to coccal 
infection, characterised by inflammatory vesicles and bullae which ulcerate 
and scab. 

.Otology. — The disease is common in the humid tropics such as Ceylon 
and Malaya, also in parts of Africa. European children are specially affected. 
Culture generally shows Stai^hylococcus aureus or alhus ; streptococci may 
be isolated. 

Symptoms. — The condition begins as a minute red speck which is trans- 
formed first into a vesicle, then a bulla and later a pemphigus-like blister. 
The fluid content, which is at first clear, later becomes purulent and, after 
bursting, the lesions generally dry up, desquamate and heal, sometimes 
leaving pinkish, slightly glazed spots on the skin. The eruption is mainly 
confined to the axilla and crutch, but in children may be spread more widely 
by auto-infection, the whole body, except the face, being sometimes involved 
(Smith). Constitutional disturbances are minimal. 

Diagnosis. — The condition is allied to impetigo contagiosa and may need 
to be distinguished from early small-pox, chicken-pox and ringworm. 

Treatment. — Cleanliness is all-important and auto-infection must he 
avoided. The parts should be washed with perchloride of mercury (1 to 
1000) followed by a dusting powder of zinc oxide, boracic acid and starch 
(equal parts). Ammoniated mercury ointment is often useful. Sulphapyridine 
preparations (M. & B. 693) in full dosage is worthy of trial. 


TROPICAL ULCER 

Ulcus tropicum or tropical sloughing phageda 3 na is a gangrenous ulcera- 
tion of the skin and subcutaneous tissues of unknown aetiology, resulting in 
the formation of sloughing ulcers of great chronicity. 

iCtiology. — In contra^stinction to veldt sore, this disease is met with 
in damp, steamy jungle in the tropics. The lower limbs are generally involved, 
and a history of preceding trauma is the rule. It is common in debilitated 
and diseased populations, may affect people of any age and either sex, and 
has occasionally assumed epidemic proportions, as amongst coolies in the 
tea plantations of Assam. Some regard it as a dietetic deficiency. Fusiform 
bacilli and a spirochsete named by Prowazek, Treponema sekaudinnif are 
commonly present in the ulcer : various cocci, fungi and diphtheroids have 
also been found. The condition is directly transmissible by inoculation of 
ulcer material from man to man (Smith). 
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Symptoms. — Phagedsemc ulcers generally affect the dorsum of the foot and 
the front of the legs, and more rarely the hands and forearms. The disease 
originates as a serosanguincous bleb which soon ruptures, leaving a dirty 
grey sJough. This process rapidly extends, forming a foul sloughing ulcer, 
which may attain several inches in diameter, giving rise to pain, and some- 
times fever, and occasionally involving deeper structures like muscles, tendons, 
blood vessels, nerves, periosteum, and even joints. Three stages are recog- 
nisable : (1) spreading sloughing ulceration ; (2) a stage of tissue equilibrium 
when destruction and growth of granulation tissue are equalised ; (3) healing. 
Generally these ulcers persist for months, a factor delaying healing being 
inadequate epithelial proliferation, even after a healthy granulation tissue 
base has formed. Many cases show a decrease in blood calcium. 

Diagnosis. — In the humid tropics diagnosis is generally easy, though 
varicose ulcers, yaws, syphilitic and blastomycotic ulcers and oriental sore 
may need differentiation. 

Treatment. — ^Protection of the legs with puttees is very advisable. 
Curative treatment varies with the stage of the ulcer. Rest, a nutritious 
diet, calcium, cod-liver oil and general vitamin reinforcement by multivite 
pellets (B.D.H.) are advised. In the rapidly ulcerating stage sloughs should 
be removed and ensol dressings or lotions of carbolic or permanganate applied. 
Good results have been reported following curettage of the ulcers and daily 
dressing with B.I.P.P. Cod liver oil dressings have also been favourably 
reported on, and local treatment with tar spread on lint and changed every 
three days has been found suitable for mass treatment of natives. The 
application of iodoform powder may bo followed by firmly bandaging with 
elastoplast which is left undisturbed for a week •, septic dermatitis sometimes 
complicates this treatment. Probably the most effective procedure in the 
chronic stage is complete excision, followed by skin grafting. Rarely in the 
acute stage of fulminating cases, with rapid sloughing and gangrene, amputa- 
tion is necessary to save life ; even more rarely has it to be done in chronic 
cases. 


TINEA 

Ringwoiin infections abound in the tropics, some being confined to 
special regions, while others are much the same as in temperate climates, 
'fhe chief ones are : (1) Tinea erwis or dhobie’s itch ; (2) Hong-Kong foot 
or ringworm of the foot ; (3) Tinea unguium ; (4) Tinea imbricata. The 
first two are due to the Trichophyloii, Epidermophyton inguinale : they are 
not peculiar to warm climates and are described elsewhere (p. 1436). 

Tinea Unguium. — A mycotic infection of the nails affecting Europeans 
from the Far East : it may last for years and be associated with ringworm 
(‘Isewhere. The nail-bed is involved, leading to brittleness, ridging and 
opaqueness of the nail. Diagnosis is made by demonstrating Epidermophyton 
inguinale in scrapings mounted in liquor potassee. In severe cases the nails 
may have to be removed before cure is effected. 

Tinea Imbricata (Tokelau).— A form of ring-worm mainly indigenous 
in the Eastern Archipelago and South Pacific, and characterised by non- 
inflammatory raised brown spots, giving rise to flaky tissue-paper scales 
which are free centrally, but attached at their peripheral bases, producing 
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a rosette-like appearance. These circles are about J inch in diameter and 
as adjacent ones form they cause a characteristic festooned appearance. 
The fungus, Endodermophylon concentricum, is readily demonstrable in the 
scales : it aifects the face, trunk and limbs, but the palms, soles, scalp, axillae 
and crutch generally escape. 

Pityriasis Vrrsicolor or Tinea flava is common in the tropics, producing 
pale, yellowish-brown, scurfy patches on the pigmented negroid skin, especi- 
ally on the face, neck, arms and chest. Castellani holds that the yellow 
patches met with in his Ceylon cases differed from the brownish patches 
long recognised as being caused by Microsporon furfur in the European 
disease, and has named the tropical variety Tinea flava and the causal fungus 
Malassezia tropica ; the black variety, which is caused by Cladosporium 
manRoni, Castellani calls Tinea nigra. 

PINTA 

This is a group of dermatomycoses associated with coloured patches of 
pigmentation in the skin. 

Etiology. — The disease, also called caraate or mal de los pintos, is found 
in tropical America, is contagious and attacks either sex at any age. A 
variety of fungi are implicated, including Peuddllium, Aspercjillus and 
Monilia. 

Symptoms. — Patches of pigmentation are first noted on the back of the 
hands or face, from which they spread elsewhere : they are somewhat rough, 
dry and raised, and vary in colour with the fungus, red, violet, white and 
black types all being encountered. The skin may be offensive and itchirfess 
marked. When the scalp is involved the hair may become white. 

Diagnosis. — ^Microscopic examination of material scraped from the 
pigmented areas reveals the fungi. The patches are not anaesthetic like 
leprosy, while leucodermia, which the white variety may resemble, fails to 
show fungi. 

Treatment. — As for ordinary ringworm. 

PIEDEA 

Trichosporosis or Piedra is a disease common in Colombia and British 
Guinea in which hard, gritty nodosities form around the hair of the scalp ; 
it is caused by the Trichosporon giganteum and may be confused with 
ordinary Trichomycosis nodosa. 

CpEEPING BKUPTION 

Synonyms. — ^Larva migrans. Myiasis linearis, Hautmaulwarf. 

Definition. — ^A peculiar linear, slightly raised red eruption, gradually 
creeping forward in a sinuous or straight line, the posterior end fading away. 

.etiology. — The condition may be produced by Gastrophilus or other fly 
larvBB wandering under the skin, but more commonly it is due to nematode 
larv88 of animals which have accidentally invaded man. The following 
species have been implicated : Ancylostoma hraziliense, A. caninum, Undnaria 
stenocephaJa and Gnathostoma hispidwn. 
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Symptoms. — The symptoms vary in different individuals and include 
smarting pain and intense itching along the raised line which first shows 
red spots, and later hard round red papules 2 to 5 mm. in diameter ; pustula- 
tion may occur. Unless treated the condition persists for a long time. 

Treatment. — Freezing the anterior end of the line where the larva is 
located, with an ethyl chloride spray for 2 minutes, is suitable for the type 
due to canine ancylostomes. Multiple lesions may be treated with collodion 
ethyl acetate or salicylic acid, and blisters and pustules with mercurochrome 
solution. An injection of pure carbolic an eighth of an inch in front of the 
spreading spot may kill the larva, or if the condition is due to the larva of 
GastrophiluSi this may be cut down on and removed. Recently oleum 
chenopodii applied locally either pure or diluted with three parts of castor 
oil has been favourably reported on. 

CERCARIAL DERMATITIS 

Definition. — An inflammatory condition of the skin due to the passage 
through it of different species of cercarise. 

^tiolog^. — In 1928 Cort in Michigan described a form of dermatitis 
due to the passage of Cercaria elvee through the skin and Taylor and Baylis 
have also found this in England. 

Symptoms. — The skin at the site of entry of the cercariaa becomes in- 
tensely itchy and smarts, then red spots or urticarial wheals appear, these 
being followed by papules which sometimes go on to pustulation. 

Treatment. — No specific treatment is known. The part should be kept 
clean and dusted with boracic and zinc powder. Calamine lotion combined 
with lead acetate may reduce the itching. 

ULCERATING GRANULOMA 

Synonyms. — Granuloma venereum ; Granuloma inguinale ; Granuloma 
inguinale tropicum ; Ulcerating Granuloma of the Pudenda ; Serpiginous 
Ulceration of the Genitals. 

Definition. — A very chronic ulcerating condition of uncertain a)tiology 
occurring in the tropics, involving the genitals, perineum and groins. 

i£tiology. — The disease occurs in the West Indies, Guiana, Brazil, 
Porto Rico, parts of India and Africa, the Pacific Islands and Northern 
Australia. Both sexes are affected, but not before puberty, and all races 
are susceptible. Spirochsetes have been reported, and Donovan and many 
other observers have found a short, oval bacillus specially located within 
the mononuclear cells ; it is a non-motile, capsulated bacterium of the 
rhinoscleroma group, but though found with frequency in the leaioiM there 
is still doubt as to its real aetiological significance. The disease itself is 
probably contracted during coitus. 

Pathology. — The condition resembles an infective granuloma, and 
miciioscopic section of the nodules situated at the edge of the sore shows 
infiltration with plasma and round cells containing poorly staining nuclei in 
which phagocytosed bacilli may occur in cluHips. The granulomatous 
tissue is very vascular, while in the older areas fibrosis and scarring are marked. 
Spread is by direct continuity and the lymphatic system is never involved. 



1500 


DISEASES OF THE SKIN 


Symptoms* — The disease begins on the genitals as a flat papule which 
desquamates, leaving a red granulation-tissue surface which bleeds easily : 
this superficial ulceration extends serpiginously producing offensive pus. 
As the process advances the older areas cicatrise, but this scar tissue readily 
breaks down again. The disease is auto-inoculable so that adjacent parts 
such as the scrotum and thighs, or the surfaces of the labia become infected. 
Ultimately the whole of the penis, scrotum and groins in the male, and 
the clitoris, vulva, labia, vagina, perineal and perianal region in women 
become involved, and, if unchecked, the urethra and rectum as well. Though 
skin ulceration extends slowly over a period of many years, the process 
accelerates once the mucuous membranes are involved, and here there is 
little tendency to heal. Until the terminal phase the general health remains 
good and the local lesions give rise to a minimum of pain and discomfort. 

Complications. — These include recto-vaginal fistula, urethral stricture, 
septic cystitis and pyelitis. 

Diagnosis. — Ulcerations due to syphilis, tubercle or lupus vulgaris 
may be confused, and where the glans penis is involved with fungating 
granuloma, epithelioma may be suspected. 

Prognosis. — This has greatly improved by modern treatment ; formerly 
the condition was hopeless, lasting for life. , 

Treatment. — Illicit intercourse, especially with native women, should be 
avoided. Surgical excision of the early lesions is curative, especially as the 
ulceration does not extend deeply, but in more advanced cases is not feasible. 
The modern treatment consists of intravenous injections of tartar emetic 
which is a specific. This drug is given as in schistosomiasis (p. 311) only a 
longer course of injections and a greater total dosage, ^^e. 50 to 60 grains, is 
generally necessary ; in extreme instances as much as 150 grains have been 
given. Certain pentavalent preparations of antimony, such as stibosan and 
stibenyl, are reported to be more eflicacious, a total dosage of 3-4 g. being 
necessary to obtain complete cure. Protein shock produced by the intra- 
venous injection of T.A.B. vaccine starting with 50,000,000 per c.c. and 
gradually increasing to 300,000,000 per c.c. may be employed in addition to 
antimony : sometimes it stimulates healing in a remarkable fashion. 

In certain chronic cases unaffected by antimony, gauze soaked in an 
aqueous solution of zinc oxide (40 per cent.) is an effective dressing, especially 
if non-hsDmolyiic anaerobic streptococci be present in the ulcer. Sulpha- 
pyridine therapy (M. & B. 693) is still under trial. 

G. Carmichael Low. 

N. Hamilton Fairley. 
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AFFECTIONS OF THE CRANIAL NERVES 

INTEODUCTION 

Affections of the cranial nerves may be duo to their involvement : (1) 
by purely local disease at some point between their central origin and their 
peripheral distribution ; (2) by some general toxic or infective disease of the 
whole nervous system ; as, for example, by alcoholic or diphtheritic poisoning ; 
(3) by multiple local lesions of the central nervous system, as, for example, by 
syphilis or disseminated sclerosis ; and (4) in some systemic neurone degenera- 
tion, as in progressive muscular atrophy. 

In the case of local lesions within the brain stem, the presence of one or 
more cranial nerve palsies may have considerable localising importance in 
diagnosis. In their peripheral course, both inside and outside the skull, these 
nerves may be involved by a great variety of inflammatory processes, by 
haemorrhage, or by compressing tumours. 


THE OLFACTORY NERVE AND TRACT 

The sense of smell includes the appreciation of all flavours, and in its 
absence taste is reduced to the appreciation of bitter, sweet, salt and sour. 
The view that only readily oxidisable substances are appreciated by the 
sense of smell, formerly expressed in these pages, cannot be sustained. 
Benzene, for example, has a powerful smell yet is chemically very stable. 
The same is true of chloroform and carbon tetrachloride, both substances 
with a strong odour. The gas phosgene is a final example. Most conditions 
of anosmia are due to affections of the nasal mucosa, or occur in such general 
diseases as syphilis or influenza. More important is unilateral anosmia, 
which indicates the involvement of one olfactory tract by the pressure of a 
tumour. Bilateral anosmia is a not uncommon sequel of head injuries in 
which the olfactory filaments are torn as they traverse the cribriform plate. 

OPTIC NERVE 

The optic nerve, from its origin at the back of the eyeball to its termination 
in the optic chiasma, is liable to injury from the pressure of tumours within 
the skull, or at the back of the orbit, and from inflammatory conditions of 
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the bone and periosteum as it passes through the optic foramen. It may 
be afEected by a primary thrombosis of vessels, or from thrombosis of the 
ophthalmic artery in the condition known as carotid hemiplegia. These 
conditions result in blindness of one eye, which may be partial or complete, 
and with a varying visual field, according to the degree of the lesion and the 
manner in which the pressure falls upon the optic nerve. On account of 
the cutting off of the light-reflex path, the pupil will be moderately dilated 
and insensitive to light. Notwithstanding, the fact that the nerve cells 
which control the nutrition of the optic nerve fibres are situated in the 
retina, lesions of the optic nerve of any long duration produce atrophy of 
the optic disk. 

' Retbobulbab Neubitis 

Inflammatory and other local lesions in the substance of the optic nerve 
between the globe and the chiasma are of very common occurrence, 
According to their severity they give rise to partial or complete blindness, 
which often recovers wholly or in part. The central part of the optic 
nerve is the seat of election for these lesions and, therefore, the visual 
defect appears commonly in the form of a central scotoma. According 
to the degree of the visual defect, the pupil tends to be dilated, and to 
react poorly to light, and dilate badly to shade. These conditions of rcftro- 
bulbar neuritis are very often followed by optic atrophy of varying degree. 
When the inflammatory lesion occurs far forwards and impinges upon the 
optic papilla, papilloedema occurs, and, as this region is sensitive, whereas 
the optic nerve is not, there is usually pain on movement of the eyeball. The 
prognosis in this condition varies with the causes, which are as follows : 

1. Syphilis . — The lesion is a diffuse gumma of the nerve, and sometimes 
there is thrombosis. It is commonly unilateral, and often recovers, if treated 
early and energetically, but in severe untreated cases, and when thrombosis 
occurs, it not uncommonly ends in complete blindness. It is the common 
cause of complete blindness confined to one eye in tabes, and in other syphilitic 
conditions. 

2. Disseminated sclerosis . — Plaques in the optic nerve tracts and chiasma 
are very common in this disease. When they first form they are swollen 
oedematous pink patches and cause pressure, and on their subsequent shrink- 
ing, this pressure is removed, and the nerve fibres recover to a great extent, 
and never become completely destroyed. This condition is the cause of the 
very common transient amblyopia or blindness, which may come on very 
suddenly. Though the plaques often occur in the tracts and chiasma, yet 
the visual defect always indicates a lesion of the optic nerve, and therefore 
it is possible that it is determined by the swelling of the optic nerve as it passes 
through the optic foramen«and is compressed against the bony canal. It 
may be \milateral or bilateral, and may recur several times. It always causes 
some degree of optic atrophy ; but is never followed by complete blindness. 

3. Local septic conditions . — Before the general recognition of disseminated 
sclerosis as the common cause of retrobulbar neuritis in young adults, the 
chief role in its production was attributed to local infection, or suppuration 
in the sphenoidal or other accessory sinuses in the neighbourhood. The 
natural restoration of vision that marks the subsidence of the retrobulbar 
neuritis was accordingly often ascribed to the operative procedures designed 
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to deal with the local infection. It is probable that such local infections are 
but a rare and exceptional cause of retrobulbar neuritis. 

4. Diabetes . — In this malady a form of retrobulbar neuritis occurs. It 
commences with a central scotoma for colour, and the failure of vision may 
progress to blindness, with optic atrophy. 

5. Other causes. — Tobacco, if over indulged in, may cause a curable form 
of retrobulbar neuritis, commonly called “ tobacco amblyopia,” of which 
the chief sign is central scotoma, and the symptom mistiness of central vision. 
It recovers rapidly on the removal of the cause. Alcoholic indulgence, and 
especially taking of wood spirit and many other poisons such as arsenic, lead, 
bismuth and quinine, may cause retrobulbar neuritis. A large proportion 
of cases of retrobulbar neuritis are without discoverable cause ; there is 
evidence that some of these are dependent upon local oedematous reactions 
within the optic nerve of an allergic nature. 

The expansion of the optic nerve within the globe of the eye is visible 
on ophthalmoscopic examination, and the pathological changes therein 
occurring afEord important indications which cover the whole realm of 
medicine. Among these changes the most important in connection with 
diseases of the nervous system are : syphilitic choroiditis, as an indication 
of the presence of syphilis, papillcedema, which is fully described in the section 
on intracranial tumours, and optic atrophy. 

Optic Atrophy 

Optic atrophy is recognised, on ophthalmoscopic examination, by a 
peculiar opaque whiteness and flatness of the disk, with a very lugh 
contrast at the edge of the disk between disk and surrounding retina, 
both as regards colour and limitation. The lamina cribrosa — the sieve- 
like cross-latticing of the strands of the sclerotic through which the 
bundles of optic nerve fibres pass — becomes visible as a stippling of the 
temporal region of the disk. The vessels of the retina become atrophied, and 
are seen to be unduly small. In many atrophies the edge of the disk is 
sharply cut ; but when atrophy follows papilloedema the edge is apt to be 
flufly, like that of torn cotton-wool. Optic atrophy may be of three kinds — 
(1) Primary optic atrophy results from an original devitalisation and death 
of the nerve cells of the retina with their processes, which constitute the 
fibres of the optic nerve. This is a primary neuronic degeneration, analogous 
to that of the anterior - horn cells in progressive muscular atrophy. (2) 
Secondary or retrograde optic atrophy results from lesions of the optic 
chiasma and optic nerve, and is the constant result of long-continued pressure 
upon these structures. (3) Consecutive optic atrophy follows the more 
severe grades of papillcedema and papillitis, m proportion as these are of long 
standing, and proportional to the amount of exudate, and is due to strangling 
of the optic nerve fibres by the oedema in the first place, and by the cicatrisa- 
tion subsequently. Severe degrees of papillcedema may, if pressure be 
relieved, recover perfectly without atrophy or impairment of sight. It may 
be that there is another factor in the atrophy following papilloedema, and 
that is the long-continued pressure of a distended infundibulum upon the 
optic chiasma. 

etiology. — 1. It is of frequent occurrence in familial, hereditary or 
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congenitally installed diseases in which primary degeneration of neurones 
occurs, as in cerebral diplegia, amaurotic family idiocy, and hereditary cere- 
bellar atrophy where it is characteristic of Marie’s type, and sometimes 
occurs in Friedreich’s type. It is the chief feature of the familial optic 
atrophies, of which Leber’s type, appearing about the twentieth year, is one. 
It occurred in several members of a family with peroneal atrophy under our 
observation. 

2. It is one of the common manifestations of syphilis of the nervous 
system, and may occur alone, but much more usually as part of the syndrome 
of tabes and general paralysis. It is not rarely met with in congenital 
syphilis. It is commonly associated with local lesions of the chiasmal region, 
pituitary neoplasms being the most often met with. The optic atrophy of 
disseminated sclerosis is not a primary optic atrophy, but is secondary to 
retrobulbar neuritis. 

3. It may follow the exhibition of certain drugs, and noticeably the 
injection of the earlier used arsenic preparations, such as atoxyl, soamin and 
orsudan. In rare cases it has followed the use of quinine. 

4. Optic atrophy also occurs in connection with diabetes, malaria and 
arterial disease. It is common as a primary condition in later life. Its 
occurrence in glaucoma from increase of the ocular pressure requires* no 
explanation. 

Prognosis. — This is uniformly bad in primary atrophy. When once the 
degenerative process is installed, the atrophy proceeds to complete blindness, 
sometimes slowly, sometimes quickly, and seems entirely uninfluenced by any 
form of treatment. 

Secondary optic atrophy is frequently arrested, with the recovery or 
removal of the cause ; but some defect of vision usually remains. Consecutive 
atrophy from neuritis may be of any degree of severity, from the slightest, 
which allows of ^ths vision, to the most complete with utter blindness and 
loss of light reflex. 


OCULO-MOTOR NERVES 

The third nerve supplies the two internal muscles of the eye, and all the 
external muscles of the eyeball, except the superior oblique, which is supplied 
by the fourth nerve, and the external rectus, which is supplied by the sixth 
nerve. Complete paralysis of this nerve produces a dilated and inactive 
pupil with complete ptosis, a downward and outward strabismus and com- 
plete loss of upward, downward and inward movements. There is often no 
diplopia complained of by the patient, because of dropping of the lid. When 
diplopia is present it is a cro^ssed diplopia, because the strabismus is divergent. 
There is secondary deviation of the sound eye, and false projection in the 
visual field. 

I^he fourth nerve supjfiies the superior oblique muscle. Paralysis produces 
no obvious strabismus, but in looking outwards or downwards there is a 
wheel movement of the globe which can be detected by observing the con- 
junctival vessels when the eye moves. The diplopia is most discomforting, 
and occurs in every position of the eyes, except on looking up. The diplopia 
is uncrossed, and the false image is lower than, and with its top tilted toward, 
the true image. 
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The sixth nerve supplies the external rectus muscle. Paralysis produces 
a convergent squint and an uncrossed diplopia. In the case of the skeletal 
musculature, we are accustomed to distinguish between upper and lower 
motor neurone paralyses ; the essential difference being that in the former 
case we are dealing with loss of co-ordinated movements, in the lal.tcr with 
paralysis of individual muscles. Disorders of ocular movements may usefully 
be considered on the same basis of classification. Thus we may contrast the 
loss of conjugate deviation of the eyes to the right — an upper motor lesion 
— with paralysis of the left internal rectus the result of a lesion of the lower 
motor neurone. In the former case, the internal rectus muscle acts normally 
on convergence, but does not act on attempted conjugate deviation to the 
right. In the latter case — a lesion of the peripheral nerve supply — the 
muscle is paralysed in all movements of the eye. 

We may thus classify paralyses of ocular movcmejit under the following 
headings : (1) paralyses of ocular movements, conjugate and supranuclear ; 
and (2) paralyses of ocular muscles, nuclear, stem and root palsies. 

1. Pakalyses of Ocular Movements. — Conjugate palsies consist in the 
loss or impairment of co-ordinated ocular movements in one or more direc- 
tions. Since both eyes are equally and simultaiiecusly involved, there is 
neither squint nor diplopia. The commonest form is that in which there is 
loss of conjugate movement to one or other side. The lesion in such a case 
is so situated as to interrupt the association path between the sixth and 
third nerve nuclei, probably where this path lies in the dorsal longitudinal 
bundle. If a lesion in tliis situation be a coarse one {i.e. not a simple nerve 
cell degeneration), there will probably be an associated nuclear or stem palsy, 
in which case there may be diplopia and squint. Possibly a lesion lying just 
oral and ventral to the sixth nerve nucleus is capable of causing a pure 
paralysis of conjugate deviation to the side. 

Lesions involving the corpora quadrigexnina cause loss of vertical (upward) 
movement of the eyes, sometimes with dilatation and immobility of the pupils. 
This combination of signs may be seen in pineal tumour. 

Supranuclear ocular palsies differ from conjugate palsies in that with 
the latter a given movement is totally lost, while in the former, whether or 
not the movement occurs will depend upon the particular stimulus in action. 
Thus, in a cupranuclcar palsy the patient may be unable to deviate his eyes to 
order, but deviation may be elicitable by labyrinthine stimulation. Or again, 
the gaze may be unable to follow a moving object, but if the object be still and 
the head slowly rotated passively, the gaze may remain fixed on the object, 
and the eyes thus come to take up a position of deviation. 

2. Paralyses of Ocular MuscLES.-"The lesion in this case may be in the 
brain stem (nuclear or stem palsies), or in the peripheral course of the nerve 
(root palsies). Further, the lesion of the peripheral part of the nerve may ‘ 
involve the nerve between its point of origin from the brain and the point of 
entry into the orbit ; that is, in its intracranial course ; or in the region of 
the sphenoidal hssure ; or, finally, within the orbit. 

Within the orbit lesions of any of these nerves or of their branches may 
occur from perforating wounds, blows upon the eyeball or from local syphilitic 
lesions of a gunimatous nature. Injury to the lenticular ganglion, with 
resulting complete internal ophthalmoplegia, not uncommonly results from 
a blow on the eyeball. A lesion, confined to the nerve to the inferior oblique, 
48 
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occurs in rare eases from syphilis, and produces a peculiar attitude of the 
head, for, since the resulting diplopia occurs only above the horizontal level 
of the eyes, the patient constantly throws back his head, and looks down 
his nose to avoid the diplopia. 

Lesions at the back of the orbit may involve one or more of the oculo- 
motor nerves, and since the first division of the fifth nerve passes through the 
sphenoidal fissure with these nerves, and the second division of the fifth nerve 
is entering the infra-orbital canal at the apex of the orbit, both these nerves 
are commonly involved in the same lesion. New-growths, including those 
of the bone, periosteal inflammation and subperiosteal hasmorrhages arising 
from fracture of the skull are the common lesions. A not infrequent clinical 
picture may be described. It has been attributed to a periostitis of the orbital 
bones in the region of the sphenoidal fissure. There is, however, no patho- 
logical confirmation of this view, which remains speculative. It has been 
thought, too, that the condition is closely allied to the common facial 
palsy from exposure to cold, but here also proof is lacking. It may 
occur at any age from puberty onwards. The serum reactions for 
sypliilis have always shown that this infection is absent. The condition 
may arise from exposure to cold or from septic conditions of the nose and 
its accessory sinuses, and sometimes without obvious cause. The maslady 
commences with pain in the orbit, which is often severe and long lasting. 
Soon after some proptosis is evident, and there is tenderness on pressing the 
globe backwards. This is soon followed by signs of involvement of the 
nerves which pass through the sphenoidal fissure. The sixth nerve is the 
first and sometimes the only nerve involved, but usually the paralysis of 
this nerve is followed by that of the fourth, the first division of the fifth, 
the third, and the second division of the fifth nerve in that order. The 
final result usually is that of a total ophthalmoplegia with anaesthesia of 
the upper two divisions of the fifth nerve, unilateral proptosis and tenderness 
of the eyeball, and often excruciating and lasting pain. When the sixth 
nerve is involved alone, and there is no spread to the divisions of the fifth 
nerve, there may be little pain, and the proptosis and tenderness may be 
little marked. Under treatment with mercury by inunction, salicylates 
in full doses, warm applications to the eye and counter irritation, the con- 
dition commonly recovers in a few weeks in the milder cases, to a few months 
in the more stubborn ones. It is in their intracranial course that the oculo- 
motor nerves are most frequently involved by disease-processes, or by 
injury ; thus, by acute or chronic meningitis, by toxic or infective neuritis, by 
compression from tumour, aneurysm, haemorrhage or fracture of the skull. 

Fractures of the skull, may involve the orbit, or the middle fossa of the 
skull, thus producing ocular palsies. Sometimes a blow on the skull without 
fracture is followed by an ocular palsy. It is possible that in this instance 
small haemorrhages in the brain-stem involving the nuclei may be responsible. 

In subarachnoid haemorrhage, the effused blood in the region of the inter- 
peduncular space may compress the cranial nerves, thus producing ocular 
palsies. These may also occur in the course of an acute lepto-meningitis. 
In association with middle ear disease, there is occasionally a localised 
meningitis at the tip of the petrous bone, which gives rise to a unilateral sixth 
nerve palsy and to pain on the side of the head and face from fifth nerve 
involvement. This is the condition known as Gradenigo^s syndrome. It is 
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usually seen in children ; and a mastoid operation may be necessary before it 
clears up. 

Formerly, one of the commonest causes of ocular palsies was a gummatous 
infiltration of the nerves of the base of the brain in neurosyphilis. In some 
cases of tabes dorsalis, however, it is probable that the lesion underlying the 
defects of ocular movement (squint, diplopia, ptosis) may be due to primary 
degeneration of nerve cells in the nuclei. 

In some cases of alcoholic and diphtheritic multiple neuritis, paralysis of 
one or more ocular muscles may occur, and also an isolated sixth nerve palsy 
has been known to follow the spinal administration of stovaine. 

In some elderly subjects with atheroma and high blood pressure a sixth 
or third nerve palsy may develop, and recover after some two or three 
months. It is probable that in such not infrequent cases one or other of these 
nerves has been compressed by a tortuous and rigid artery. Thus, during its 
passage forwards the sixth nerve lies in close contact with the middle cere- 
bellar, the basilar and the internal carotid arteries ; the fourth nerve crosses 
the posterior cerebral artery ; and the third nerve lies between the last-named 
vessel and the superior cerebellar artery. 

Stem palsies, in which the lesion is in the brain-stem, are usually recognis- 
able from the presence of associated signs due to involvement of other 
structures. These may be the long projection paths, sensory or motor, 
association nuclei and reflex centres, or other cranial nerve nuclei. Thus, a 
lesion in the crus will produce a homolateral third nerve palsy, with a crossed 
hemiplegia (Weber’s syndrome). A lesion in the region of the red nucleus will 
cause a homolateral third nerve palsy, with tremor of the crossed limbs 
(Benedikt’s syndrome). A pontine lesion will produce associated sixth and 
seventh nerve lesions on the side of the lesion. 

Nuclear palsies may result from a number of inflammatory processes 
within the brain stem : e.g. epidemic encephalitis, disseminated sclerosis, acute 
poliomyelitis, botulism, chronic alboholism (Wernicke’s encephalitis hasmor- 
rhagica superior acuta). Barbiturate poisoning, diphtheria and diabetes may 
also be associated with ocular palsies of nuclear origin. Finally, there is the 
rare condition known as chronic progressive nwlear ophthalmoplegia f in which 
there is a primary degeneration of the third, fourth and sixth nuclei. The 
course of this malady, which is related to progressive muscular atrophy, is 
slowly progressive, and finally all the extrinsic ocular muscles are paralysed. 

Pathological Conditions of thr Pupil and of Accommodation. — 
Myosis or unusual smallness of the pupil is a common sign of syphilis of the 
nervous system. It is au important sign of paralysis of the cervical 
sympathetic. It occurs in lesions of the pons below the third nerve nucleus, 
is often met with in advanced age without pathological associations, and is 
also a symptom of the morphine habit. 

Eccentricity of the pupil and deviations of its form from the circular are 
important signs of nervous syphilis, and these signs occur also in lesions of 
the foremost part of the third nucleus. 

Inequality of the pupils occurs in connection with all nuclear and peri- 
pheral ocular paralyses, and with cervical sympathetic paralysis. It accom- 
panies all defects of vision from lesions of the visual path between the eye 
and the external geniculate bodies, provided the appreciation of light be 
unequal in the two eyes. It may be congenital or associated with inequalities 
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of the refraction of the two eyes, and then has no pathological significance. 
It is commonly a sign of nervous syphilis. 

The Argyll Rob^ertson pupil (reflex iridoplegia) as originally described 
includes loss of the light reflex, myosis, inequality and irregularity of the 
pupils. Atrophic changes in the stroma of the iris have also been described. 
These are best seen in blue-eyed persons in whom the stroma is not concealed 
by pigment, and they impart a fineness of texture and a pale, washed out 
tint that, in association with myosis, gives the eye of the tabetic so charac- 
teristic an appearance. 

The iridoplegia may be due to a lesion in the region of the posterior 
commisure and the aqueduct of Sylvius, and it is here that some believe 
the essential lesion of the Argyll Robertson pupil to lie. But the Argyll 
Robertson pupil of neurosyphilis is almost constantly associated with the 
other pupillary phenomena noted above, and it is difficult to see how a central 
lesion could produce any of these. In short, the pathogenesis of this familiar 
phenomenon still remains obscure. 

When reflex iridoplegia is met with apart from neurosyphilis — which is 
but rarely — it is not accompanied by myosis, or irregularity of the pupils, 
and the absence of these signs is of diagnostic importance. 

It has been said to occur in disseminated sclerosis and in epidfimic 
encephalitis, but the statement is one to be accepted with reserve. 

The Myotonic Pupil. — ^During the past fifteen years a number of writers 
(Foster Moore, Holmes, A die) in this and other countries have described a 
pupillary phenomenon whicli has the following components : There is no 
reflex contraction to light, and there is a very slow contraction on converg- 
ence, followed by an extremely slow relaxation and dilatation. In some 
patients this condition is associated with a total loss of all tendon jerks. 
The patient is more commonly a young woman in normal health, the pheno- 
menon being discovered usually in the course of a routine examination of 
the eyes. It constitutes no disability. Serological examination of the blood 
and cerebro-spinal fluid is always negative, and the condition is not related 
to neurosyphilis or tabes, with which, however, it may be confused if a 
complete examination of the nervous system be not made. 

Total interna] ophthalmoplegia is met with in lesions of the anterior part 
of the third nucleus, and in lesions of the lenticular ganglion in the orbit. 

Wernicke’s hemianopic pupil phenomenon is a test for the position of a 
lesion causing hemianopia. If the lesion is situated upon the visual path 
where that path contains the light reflex path, the pupil does not react when 
light is thrown on the blind side of the retina. In other words, this sign is 
present if the lesion is involving the visual path between the eye and the 
external geniculate body.^ When the lesion is between the geniculate body 
and the visual cortex in the occipital lobe, the pupil reacts equally well from 
the blind and from the seeing field. 

PARALYSIS OF THE CERVICAL SYMPATHETIC 

Synonym. - Horner’s syndrome. 

8o far as the (*.ye and orbit are concerned, the sympathetic is the tonic 
retiiactor of the lid, the tonic protruder of the eyeball, and the tonic dilator 
of the pupil, and stimulation of this mechanism results in retraction of the 
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lid or widening of the palpebral fissure, exophthalmos and wide pupil, while 
paralysis of the cervical sympathetic produces narrowing of the palpebral 
fissure (cervical sympathetic ptosis), and a small pupil. It is customary 
to include enophthalmos amongst the components of cervical sympathetic 
palsy, but it is extremely doubtful that this is ever present. The excitation 
condition is seen in Graves’s disease ; the paralytic condition is of common 
occurrence in nervous diseases. The cervical sympathetic is also the tonic 
vaso-constrictor and secreto-inotor nerve of the head generally, but dis- 
turbance of the mechanism does not often give rise to characteristic or 
important clinical phenomena. A curious lack of expression is, however, 
sometimes observable in the face on the side of the lesion. Cervical B3nn- 
pathetic paralysis occurs in the following clinical associations : (1) In all 
lesions of the cervical cord, especially when the last cervical and first dorsal 
segments or roots are damaged. It is common in syringomyelia. (2) In 
hisions of the cervical sympathetic trunk by trauma, pressure, growths, etc. 
(3) It is very common in tabes and nervous syphilis generally, where it appears 
as partial bilateral ptosis with small pupils. It appears to be a primary 
neuronic degeneration in this condition and never improves. 


TH15 FIFl'H OR TRIGEMINAL NERVE 

Symptoms of Lesions of the Fifth Nerve. — Pain over the sensory 
distribution of this nerve occurs from irritating lesions and reflexly, if its peri- 
phery is irritated. AVith organic lesions in any part of its course, the pain is 
followed by sensory loss, corresponding with the part involved. The initial 
expression of this sensory loss in a progressive lesion of the fifth nerve : e.g, 
compression by an eighth nerve tumour, is loss of the corncjal reflex. The 
peculiar disease, neuralgia, of which the pathological basis has not been as 
yet discovercjd, is practically confined to the distribution of this nerve. 
Herpes zoster over the distribution of this nerve is common, and results 
from a lesion by a virus infection in the Gass(‘.rian ganglion, and is in every 
respect comparable with that occurring in the distribution of the spinal 
nerves from similar lesions in the posterior root gangUa. It produces bad 
scarring, and when affecting the cornea is apt to produce ulceration, very 
destructive to the eye. It is accompanied by sev(?te pain, which may be 
persistent for months. It should be borne in mind that the sensory supply 
to the cornea is entirely from the naso-ciliary branch, via the long ciliary 
nerves, and that herpes zoster of the cornea is usually accompanied by a 
small group of vesicles oily at the tip of the nose on the same side. 

Taste . — It has frequently been argued that loss of taste over the anterior 
two-thirds of the tongue follows destruction of the Gasserian ganglion and 
proximal portions of the fifth nerve. Cushing has, however, investigated 
this subject upon a series of cases of complete Gasserectomy, and has found 
that in every case the sense of taste was preserved. The path of taste thus 
seems proved. It is from the glossopharyngeal nucleus via the fasciculus 
solitarius, portio intermedia, facial nerve, chorda tympani and lingual nerve 
to the tongue.. 

Trophic changes . — Lesions of the first division of the fifth nerve are often 
productive of serious corneal deterioration and ulceration, which may be 
followed by septic panophthalmitis. These changes, however, have been 
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proved to be the result of mechanical damage upon the insentient surface. 
If, for example, after dtjstructioii of the fifth nerve for neuralgia, the eye 
be carefully protected either by covering or sewing it up, these changes do 
not occur. After a little while, the anaesthetic cornea becomes much less vul- 
nerable, and will stand the Avear and tear of ordinary life without disturbance. 

Paralysis of the motor function of the fifth nerve occurs in lesions of the 
nucleus in the pons, or of any part of the peripheral course of the motor 
division. The signs of such paralysis are not apparent to the patient, who 
experiences no difficulty in mastication, provided the lesion be unilateral. 
To the observer, the jaw deviates to the side of the paralysis on opening the 
mouth,' on account of the action of the unopposed external pterygoid of the 
sound side. The masseter, as felt by the finger on its anterior edge, does not 
harden on biting, nor do the temporal muscles harden. The floor of the mouth 
does not stiffen on the paralysed side on forcibly opening the mouth. 

Bilateral involvement of all the muscles supplied by the fifth nerve is 
the rule in all cases of progressive muscular atrophy where the bulbar nuclei 
are affected. 

THE SEVENTH OR FACIAL NERVE 

This nerve supplies all the facial muscles of expression. In the petrous bdne, 
it gives off a branch to supply the stapedius muscle. One quarter of an inch 
above the stylomastoid foramen, it gives off the chorda tympani, which enters 
a small foramen, the iter chordae posterius, which leads it to the tympanum, 
where it crosses the long process of the malleus and enters the temporal fossa 
by a canal, the iter chordfle anterius, and subsequently joins the lingual, by 
which it is conveyed to the anterior two-thirds of the tongue and to the sub- 
maxillary and sublingual glands. 

1. BELL’S PARALYSIS 

Synonym. — Common facial palsy. 

Definition. — A common variety of peripheral ])ara]yBis of the facial 
nerve, sometimes of uncertain aetiology and sometimes a sequel of herpes 
of the geniculate ganglion. The paralysis almost invariably recovers, but 
if the recovery is slow., a very pecubar spasm or facial contracture may 
accompany or follow the recovery. 

.Etiology.— Facial paralysis is rare at the extremes of age and it is most 
common in early adult life. The sexes are equally affected. Many different 
views have been held as to the pathogenesis of Bell’s palsy, as, for example, 
that it is the result of a local infiammatioii of the fibrous tissue forming the 
deep part of the sheath of the parotid gland, from which a process in the 
form of a sheath accompanies the facial nerve into the Fallopian aqueduct, 
and along which the inflammation extends and compresses the facial nerve 
in that canal. The proofs adduced in favour of this view are, that facial 
paralysis is so often accompanied at its onset by pain in the stylomastoid 
region and behind the mastoid process and by tenderness on pressure, and 
that in some cases there is very considerable swelling of the deep part of 
the parotid gland. Moreover, it might be thought that the pathological 
process begins outside, and subsequently spreads up the facial canal, since 
the loss of taste in the anterior two-thirds of the tongue, from involvement 
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of tlie chorda tympani, is so often not present when the palsy first appears, 
and develops in the course of a few days, as the inflammatory process spreads 
up the facial canal, and reaches the region wliere the chorda tympani leaves 
the facial trunk. However, it is apparent that this can be no more than 
speculation, lacking pathological confirmation. On the other hand, it is 
clear that a proportion of cases of Bell’s palsy are a sequel of herpes of the 
geniculate ganglion. There is also, in the experience of the present writer, 
a curious periodicity in the appearance of cases of Bell’s palsy in the late 
autumn and early spring. While this may perhaps be attributed to cold 
weather, it is perhaps more strongly indicative of an infective origin and 
suggests that geniculate herpes may be responsible for a greater proportion 
of cases of Bell’s palsy than is commonly believed. 

Symptoms. — The onset is usually rapid and sometimes even sudden. 
Pain of a neuralgic character below the ear, behind the mastoid process, or 
referred to the occipital region, is common, but it does not last more than a 
few days, and sometimes pain is entirely absent. On deep pressure upon 
the styloid region behind the ramus of the jaw on both sides, one can almost 
always elicit the fact that there is tenderness on the paralysed side, and 
sometimes obvious swelling of this region may be felt. The first sign of the 
facial paralysis is that the patient feels the face to be stiff when he attempts 
to move it. Subsequently, the paralysis appears rapidly, and the face is 
drawn over to the opposite side. The paralysed side is motionless, according 
to the degree and distribution of the paralysis, if incomplete, and, if complete, 
is expressionless. The eye cannot be closed, and there is epiphora from 
paralysis of the tensor tarsi. The paralysis at the corner of the mouth causes 
difficulty in articulation and escape of fluids on drinking, but the patient 
soon learns to dodge these disabilities. When the paralysis is partial it is 
nearly always the lower part of the face which is the most affected. The 
facial muscles soon become hyperexcitable to mechanical stimuli. In nearly 
all the severe cases, there is loss of taste over the anterior part of the tongue. 
It should be remembered that the sense of taste is confined to a very small 
area on the lateral edge of the tongue, some half an inch behind the tip. 

There is never any pain in the distribution of the facial nerve. After a 
time, which may vary from a few days to two years, the paralysis begins to 
recover, and invariably this recovery appears in the upper facial region 
first, and in almost every case becomes complete. We have seen perfect 
recovery follow complete paralysis lasting 21 months. Bilateral Bell’s palsy 
is not so rare as is supposed. When seen, there is usually a lapse of 4 or 5 
days before the second nerve shows signs of paralysis. The paralysis may 
become complete on both sides, or upon one only. Perhaps less common 
is recurrent Bell’s palsy. The writer has seen several cases of the kind, 
including one in which the patient has three separate Bell’s palsies, two on 
the right and one on the left side of the face. All recovered. 

Treatment, — Those who believe in a fibrositic a3tiology of Bell’s palsy 
will base their treatment on this hypothesis. Salicylates and iodides are 
given internally and mercurial inunction (3 grs. rubbed in over the mastoid 
region daily for 2 weeks). The local application of warmth and of such a 
counter-irritant as tincture of iodine may also be used. The patient is 
probably best kept in the house for the first week and instructed to massage 
the face gently using oilve oil for 5 to 10 minutes daily. In cases which show 
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early signs of recovery this is adequate, but when after a month or 6 weeks 
no evidence of recovery is seen, undue stretching of the paralysed muscles 
may be minimised by ‘‘ splinting the face. For this purpose a silver wire, 
rubber covered where it turns round the lip, may be bent so as to hook round 
the lip at one end and over the ear at the other, so that the mouth is kept 
symmetrical during facial movements. Gentle massage may also be con- 
tinued. In such cases it has been customary to give galvanic stimulation 
to the paralysed muscles. Since the present writer abandoned this practice 
many years ago, he has satisfied himself that recovery proceeds as quickly 
and coippletely without it, and the distressing facial contractures that are 
sometimes seen do not occur. In other words, electrical stimulation has no 
place in the treatment of Bell’s palsy. When geniculate herpes is in question, 
the vesicles and the swollen j)inna require the local treatment suitable for 
this condition. 

Facial paralysis from caries of the temporal bone rarely makes any re- 
covery, and it is almost always complete and permanent. To remedy the 
unsightly and permanent distortion of the face, union of the peripheral 
trunk of the facial to the central end of the divided spinal accessory or pre- 
ferably the hypoglossal nerve, has been performed, and with consideraj^le 
success. Section of the hypoglossal with consequent hemiatrophy and hemi- 
paralysis of the tongue produces no disability with speech, mastication or 
swallowing. It is not so much that reunion of this nerve restores volitional 
power to the face, but associated movement does return and also some after- 
contracture, which restores to some degree the symmetry of the face. 

Facial Paralysis from herpes of the geniculate ganglion . — Among the 
not infrequent causes of facial palsy must be numbered geniculate herpes. 
Attention was first drawn to this cause by Ramsay Hunt. The herpetic 
vesicles, preceded by local pain, appear in the external auditory meatus and 
adjacent parts of the pinna, and sometimes also just behind the pinna and 
on the soft palate and anterior pillar of the fauces. When the innervation 
of the last named derives fibres from the geniculate ganglion, the clinical 
picture of geniculate herpes is apt to be a misleading one if it be not thought 
of. The patient complains of pain in the ear, and in the throat on the same 
side. As the eruption develops the fauces on the affected side are red and 
injected, and several small ulcers (ruptured vesicles) may be seen. At the 
same time, the vesicles appear in the ear, rupture, and give off a watery 
discharge which may be mistaken for otorrhoea. The pinna may then swell 
very considerably. After some days, during which the patient may feel 
ill and be feverish (temperature of 100° to 102° F.), a facial paralysis almost 
invariably develops and bcqpmes complete within 12 hours. In milder cases 
there may be only initial pain in the pinna and the appearance of herpetic 
vesicles on the pinna without much swelling. It is in the sevtue cases that an 
erroneous diagnosis of middle ear disease with otorrhoea may be made and 
hazardous and unnecessary steps be taken to deal with this. According to 
Ramsay Hunt facial palsy always follows geniculate herpes, and undoubtedly 
many cases of this kind, where the herpetic eruption is minimal, escape 
accurate diagnosis. 

Diagnosis. — Care in diagnosis is necessary lest peripheral facial palsy of 
very unfavourable prognosis should be mistaken for it. The facial palsies 
which result frona lesions of the nerve in the temporal bone, from caries and 
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from tumour, tkose due to lesion of the nerve within the skull and from 
pontine lesions, rarely make any recovery. To this rule the following excep- 
tions must be made : In the peripheral facial paralysis of poliomyelitis, 
lethargic encephalitis, tetanus and diphtheria recovery always occurs, if 
the patient survives. 

Facial conlraclurc . — In cases of long duration when recovery commences, 
the face goes into a condition of persistent spaim which causes often a very 
unsightly distortion of the face, which is very disappointing to the patient, 
who after waiting many months for improvement, now finds the place dis- 
torted in the opposite direction and to a more severe degree than at the 
onset. No adequate explanation of facial after-contracture has ever been 
put forward, and no similar condition occurs after the lesion of any other 
perij)heral motor nerve, so far as we are aware. It recovers slowly in the 
majonty of cases. Pati(‘nts should be warned from the firvst about the 
occurrence of after-contracture so that disappointment may be obviated, 
and at the same time encouraged as to the probability of complete 
j'ecovery. 

The diagnosis is not difficult, and mistaken diagnosis means faulty ex- 
amination. In disease of the temporal bone, the facial palsy is accompanied 
by signs of such disease, which should be carefully sought, namely, deafness, 
perforation of the drum, discharge from the oar, and signs of long-standing 
otibis. 

Lesions within the skull are apt to co-iiivolve the auditory nerve, the 
fifth nerve of the cerebellum, and the characteristic signs of tumour of the 
lateral recess are common. In the pons, hemiplegia, hernia taxy and hemi- 
aruesthesia arc likely to coexist. 

Course and Prognosis. —Recovery is so usual that it should be promised 
in every case. The date of recovery is often difficult to forecast. If at 
the end of a week after the onset there is the slightest trace of any volun- 
tary power in the orbicularis palpebrarum, which is the “ ultimum moriens 
of the facial muscles, or if any trace of faradic excitability to bearable stimuli 
remains, then it may be confidently said that recovery will be complete and 
rapid within 3 months, and that there will be no contracture. Cases in 
which uo complete paralysis occurs in any region of the face usually recover 
in a fortnight. In complete cases, with complete reaction of degeneration 
in the muscles, it is difficult to say when recovery will occur or when the 
(‘Ifect of contracture will be at an end. Cases which show no loss of taste 
and, therefore, in which there is no great extension of the inflammatory 
process up the facial canal, usually recover rapidly. Traumatic facial 
paralysis from blows upon the side of the face, and obstetrical facial paralysis 
fi’om the pressure of forceps during delivery, always recover and leave no 
sequelse. 

2. PERIPHERAL EACTAL SPASM 

Synonym. — ^Facial hemispasm. 

Definition. — A unilateral malady of the facial nerve, in which inter- 
mitting spasm of the facial muscles occurs, exactly like that caused by 
faradism of the facial trunk. Rarely it is associated with a slowly oncoming 
facial paralysis, and may follow a facial paralysis due to injur^y. 

Etiology. — This malady occurs in adults, and the onset is usually in- 
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sidious and without known cause. It is most often seen iii middle-aged 
women. It is certainly due to a lesion of the peripheral facisi.! nerve trunk, 
arid this lesion seems to be of such a nature as t6 irritflte> and not in most 
cases to destroy ; but in rare cases partial destruction, with the appearance 
of partial facial paralysis, does occur. 

Symptoms. — It commences with twitching of some part of the facial mus- 
culatm‘e, which occurs at first at rare intervals, and subsequently becomes more 
and more frequent, so as in some cases to be almost continuous. Commencing 
locally, it tends to spread so as to involve the whole face in a sudden and 
hideous contortion. We have seen cases in which the attacks of peripheral 
facial spasm at first glance almost exactly resembled a Jacksonian fit of the 
face. The spasms may be so severe and continuous as to keep the eye closed 
for long periods together, and to interfere greatly with tlie work and enjoy- 
ment of life. The malady is associated with no other symptoms. Cases 
exist in all degrees of severity, from the mildest, in which an occasional flicker 
of the face occurs, to the most severe and incapacitating and unsightly 
malady. 

Course and Prognosis. — Some of the cases recover spontaneously, and 
others under treatment ; but when the malady becomes severe and the spasm 
hardly remitting, it is practically intractable, except by operative interference. 

Treatment. — In the milder cases, measures calculated to subdue chronic 
inflammation, such as mercury, iodides and salicylates, are said to be of 
benefit. In severe cases, the only remedy which affords relief is the injection 
of alcohol into the facial nerve either at the stylomastoid foramen, or as it 
crosses the ramus of the jaw half an inch below the external auditory meatus, 
or when one division of the nerve only is affected, in any part of the pes 
anserinus. 


THE AUDITORY AND VESTIBULAR NERVES 

Lesions of the cochlear nerve produce dealness, and in addition patho- 
logical changes in its peripheral termination are productive of tinnitus. 
Except from direct involvement of this nerve or of its terminations in the 
cochlea, deafness is practically unknown as a symptom of disease of the 
nervous system. In other words, lesions of the central auditory paths are 
not as yet recognisable by any known symptoms. 

Nerve deafness may be produced by any lesions of the cochlea and coch- 
lear nerve, and is confined to diseases of the temporal bone and labyrinth, 
Lesions of the intermeningeal part of the eighth nerve by tumours, meningitis 
or pressure, and lesions of the lateral side of the medulla. The deafness is 
the same wherever the lesioh may be, and the position of the lesion is to be 
deduced from the associated involvement of contiguous structures. Nerve 
deafness, which characterises lesions of the cochlea and its nerve, is distin- 
guished from deafness due to middle-ear disease by the facts that hearing 
both by air conduction and by bone conduction is diminished or lost, while 
in ^ddle-ear deafness the hearing by bone conduction is increased. If a 
tuning-fork in vibration be applied to the forehead until it is no longer audible, 
and then presented to the ear, it will not be heard aerially in middle-ear 
disease, since the aerial conduction is impaired in that condition. But in 
neive deafness it is either not heard through the bone when the tuning-fork 
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is applied, or if heard, when it has ceased to ne audible to bone conduction, 
will still be audible when presented to the ear. This is known as Rhine’s 
test, and it is a reliable one. Weber’s test for nerve deafness consists in the 
application of a tuning-fork to the forehead in the middle line, the patient 
being asked which ear the sound comes to most. In middle-ear deafness 
the sound is heard best on the deaf side, and in nerve deafness it is best heard 
on the sound side. As a symptom of nervous disease, nerve deafness is met 
with in disease of the lateral region of the medulla, in tumours of the cerebello- 
pontal angle growing from the eighth nerve, following epidemic meningitis, 
and in syphilis of the nervous system, especially congenital syphilis. 


]. TINNITUS 

i^tiology. — Tinnitus or the occurrence of persistent recurring noise referred 
to the ears may be produced by wax in the ear, by otitis media, or by any 
other condition of vascular congestion, or by inflammation in the region of 
the auditory mechanism. It occurs in those who work exposed to deafening 
noise, as in boiler-makers and riveters, and may be produced by the admini- 
stration of quinine and salicylates. It is much more frequently indicative 
of intractable disease of the cochlea, which often ends in complete deafness. 
Persistent tinnitus is a malady of adult life, the earliest cases occurring 
after puberty. It is rare for the malady to commence in old age. It begins 
insidiously, and as a rule without cause, but debilitating influences may 
precede its onset. 

Diagnosis. — The diagnosis of tinnitus presents no difficulty. A careful 
examination of the ears will discover and cause to be removed any local 
trouble in the external auditory meatus and tympanum. Moreover, these 
conditions do not give rise to persistent tinnitus with nerve deafness. 

Symptoms and Course.— The sounds commence faintly and often 
intermittently, and at first may be only perceived in stillness and silence at 
night, and later become louder and more persistent, and are often absol- 
utely continuous. The slight sounds may be low pitched, a low rumble 
like a distant wagon, or a faint murmur such as may be heard when a shell 
is held to the ear. The loud sounds are never low in tone. They may be 
humming, hissing, rushing or bell -like noises. The common simile used by the 
patient is that of a hissing kettle, of a gas jet, of a threshing machine, of a 
steam-engine, or of a room full of machinery. The same patient may have 
several sounds, sometimes successive and sometimes heard all at once. When 
the sounds are rhythmical they are usually B3aichronous with the pulse. 
In some of the cases labyrinthine vertigo occurs, and the attack may be 
heralded by an increasing intensity of the soimd. The condition of hearing 
in patients suflering with tinnitus may vary in each case, and from time to 
time in any one case. In many cases hearing is perfectly norma], and may 
remain so for years, in spite of increasing tinnitus. One of my patients 
retained perfect hearing for over twenty years, with increasing tinnitus ; but 
the hearing rapidly declined afterwards. In many cases, hourever, there is 
some degree of nerve deafness on one or both sides. In the course of time 
the deafness increases even to absolute deafness, and in a few of them the 
noises persist in spite of absolute deafness. As a rule, the noises decrease 
as deafness becomes severe. 
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Prognosis. — The prognosis is very uncertain, and in most cases unfavour- 
able. In many cases the noises persist in spite of all treatment, sometimes 
treatment secures considerable relief, and not infrequently the symptom is 
removed by treatment. 

Treatment. — In the early stages the disease may be much benefited 
by the exhibition of salicylates and iodides. As a symptom, tinnitus is 
more affected by bromides than by any other drug, and these should be given 
in doses of from 10 to 20 grains twice or three times daily. The effect of the 
bromide is sometimes increased by the addition of from 5 to 10 minims of 
tincture of belladonna. 


2. VERTIGO 

Definition. — The word “ vertigo,” which by derivation means a 
** turning,” is used to designate any movement or sense of movement or 
unsteadiness either in the individual himself (subjective vertigo) or in external 
objects (objective vertigo) that involves a defect, real or seeming, in the 
equilijirium of the body. It is a sensation of involuntary movement, either 
of subject or of external objects. It always involves a slight interference 
with consciousness, which, in severe vertigo, is often momentarily lost. # 

.Etiology. — Vertigo is always the result, direct or indirect, of disturbance 
of the labyrinth, vestibular nerves or cerebellum. It is commonly associated 
with vomiting and with vasomotor and secretory phenomena, such as “ cold 
perspiration.” The disturbance of the vestibular mechanism which results 
in vertigo may be set up by multitudinous causes, among which may be 
mentioned toxic states as in specific fevers, and from the administration of 
alcohol, ansesthcticB and morphine, irregularities of blood supply as in fainting, 
loss of blood, cardiac feebleness, Stokes-Adams’ disease, and sudden alterations 
of position and in arterial disease ; from visual or bodily disorientation as in 
diplopia, dancing, swinging, sea-sickness and train -sickness ; in anaemic 
states ; in migraine, and as an aura in epilepsy ; in diseases of the tympanum, 
labyrinth and semicircular canals ; in diseases of the vestibular nerve and 
cerebellum, and in conditions of raised general intracranial pressure. 

Diagnosis. — The vestibular mechanism is closely connected functionally 
with the cerebellum, and the symptoms which result from its disturbance 
are almost identical with those resulting from lesions of the lateral lobe of the 
cerebellum, and comprise nystagmus to the side of the lesion, vertigo, forced 
movements, hemiataxy and hypotonus on the side of the lesion. There are 
two points which serve to separate the two conditions. In the first place, 
vestibular lesions are usually associated with nerve deafness, which is 
absent in cerebellar lesions,^ and secondly, the cerebellar symptoms are only 
marked in vestibular lesions when the condition is acute, or during acute 
exacerbations. 

Tests for vestibular lesions. — 1. Barany’s caloric test is made by irrigating 
the external auditory meatus with either hot or cold water or air. With 
an intact vestibular mechanism this causes irritation of the vestibular appara- 
tus with the appearance of nystagmus or lateral deviation of the eyes to the 
side of the irrigation. When the vestibular mechanism is impaired this test 
fails relatively or completely. 

2. If the patient be rotated either by placing him in a special rotating 
chair, or by turning him round several times in the standing position, lateral 
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coniugate deviation of the eyes immediately after the rotation will show 
nystagmus in the opposite direction to the rotation, if the labyrinth on that 
side is intact. It will not appear if the functional activity of the vestibular 
mochaniam is deficient. 


3. MENIERE’S DISEASE 

Synonym. — ^ Labyrinthine vertigo. 

Definition. —A malady in which paroxysmal attacks of severe laby- 
rinthine vertigo occur at irregular intervals, associated with tinnitus and 
progressive deafness, and due to disease of the labyrinth of a chronic nature. 

etiology. — The cause of this symptom-complex has always been 
obscure, and this is not surprising since until a recent careful pathological 
examination of the labyrinth in two cases of typical Meniere’s syndrome by 
Hallpike nothing was known of its underlying morbid anatomy. Meniere’s 
original hypothesis was that haomorrhage into the labyrinth as the responsible 
factor, but is inherently improbable and lacks pathological support. Accord- 
ing to Hallpike the essential lesion is a gross distension of the endolymph 
system together with degenerative changes in Corti’s organ and the presence 
of albuminoid coagula throughout the endolymph spaces. He regards these 
changes as incompatible with an infective origin, and as probably jirimarily 
degenerative in nature. 

The correlation of these changes with the paroxysmal character of the 
vertigo can at present only be surmised, but Hallpike believes that the 
attacks are probably due to rapidly induced bouts of asphyxia of the laby- 
rinthine end-organs caused by rapid rises of fluid j)rcsBure in response to 
small volume increases in the endolymph. 

Symptoms. — The attacks set m suddenly with a buzzing noise in the 
ears, followed immediately with intense vertigo, both subjective and objective. 
The vertigo may be so intense that the patient feels he is hurled to the 
ground. He often falls as if shot ; sometimes he has time to assume the 
sitting or lying position, before the vertigo reaches its height. Consciousness 
is often lost, or seriously impaired, for a few moments only. Spontaneous 
nystagmus occurs to the side of the lesion, and unilateral cerebellar signs 
on the side of the lesion. The patient becomes nauseated, and often vomits 
repeatedly. The skin is pale and covered with a clammy sweat. The patient 
lies perfectly still, and in terror lest the least movement should bring on more 
vertigo. The duration of the attack and the time taken in the recovery from 
an attack vary from a few minutes to 24 hours. Sometimes the attacks are 
excited by some sudden movement, such as coughing or sneezing, but they 
are usuaUy without any such antecedent. They may occur during sleep, 
and wake the patient. The recovery from the attack is usually perfect, 
the vertigo disappearing ; but in some cases slight persistent vertigo remains 
between the attacks. '\^en M^nidre’s disease is persistent a slow onset of 
nerve deafness and signs of slow vestibular destruction follow, and as these 
signs deepen the attacks become less and less severe, and finally cease when 
the functions of the labyrinth become destroyed. 

The Diagnosis of Meniere’s disease presents no peculiar difficulty, for the 
symptoms are highly characteristic, and although the attacks vary in the 
degree of their severity, from a slight momentary giddiness to a sudden 
falling, with the most acute cerebellar symptoms, yet the first attack is usually 
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severe. The rapid disappearance of the symptoms is striking. Vertiginous 
attacks from all other causes must be excluded. In epilepsy consciousness 
is usually lost. In Meniere’s disease it is momentarily impaired, and there 
is no convulsion. In acute cerebellar lesions the symptoms are very like 
those of labyrinthine vertigo, but they are not transitory in a few hours. A 
careful search of the nervous system for signs of organic nervous disease 
should in every case prevent any mistake. 

Prognosis. — The outlook in Meniere’s disease is uncertain. Some cases 
go from bad to worse in spile of treatment, and progressive deafness ensues 
with disappearance of the attacks. Many cases, however, recover perfectly 
with little or no impairment of hearing. 

Treatment. — The salicylates seem to have a definite specific efiect upon 
the morbid process, and should be given in doses of 20 grains thrice daily. 
In the form of aspirin they may be even more beneficial from the sedative 
efiect of the latter drug. The bromides have a wonderful effect in relieving 
the symptoms, and in averting the attacks, to the extent that it may be 
said that labyrinthine vertigo may be almost diagnosed by the beneficial 
effect of bromides upon it. They should be given in doses of from 10 to 20 
grains three times a day. Syphilis must be excluded, and if present, treated. 
Counter-irritation of the mastoid region has been recommended, and can 
certainly do no harm. 

THE NINTH OR GLOSSOPHARYNGEAL NERVE 

Lesions of this nerve involve loss of taste over the posterior one-third of the 
tongue with some unilateral paresis of the phar}Tix. It is rarely involved 
alone ; but, with the other nerves taking origin in the neighbourhood, by 
tumours of the lateral region of the medulla. 


THE TENTH OR VAGUS NERVE 

This nerve is a mixed nerve. The motor fibres supply the voluntary 
muscles of the soft palate (except the tensor palati), pharynx and larynx in 
conjunction with the accessory fibres, and the non-striped muscles of the 
respiratory and alimentary tracts. 

The sensory fibres of the vagus supply the respiratory tract, the pharynx 
and GBsophagus. Its visceral fibres supply the lungs, heart and abdominal 
viscera. No sensibility seems to be supplied to the abdominal viscera by 
this nerve, since with division of the spinal cord above the offshoot of the 
splanchnic nerves all sensibility in the abdomen is lost. 

Lesions of the Vagus.— The important signs of lesion of this nerve and 
its nuclei are pharyngeal and laryngeal paralysis and loss of sensibility. 
Symptoms indicative of lesions of its complicated and mysterious viscera] 
supply are neither well marked nor well understood, and in unilateral lesions 
seem to be entirely absent ; they are therefore not considered. 

Lteions of the vagus in the medulla are common. Syringomyelia, when 
affecting that region, usually involves the nucleus ambiguus, causing unilateral 
palsy of palate, pharynx and larynx. Thrombosis of the posterior inferior 
cerebellar artery which supplies that region of the medulla containing the 
nucleus ambiguus is likely to produce vagus paralysis of the same side. Fro- 
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gresBive muscular atropliy, in tLe form of progressive bulbar paralysis, 
may affect its cells, as do often polyneuritis and lethargic encephalitis and 
rabies. Lesions of the nerve roots often occur from tumours of the lateral 
region of the medulla, and growths outside the medulla from nerve roots and 
meninges, and here the lesion of the vagus roots is associated usually with 
those of the glossopharyngeal, spinal accessory and hypoglossal. In the 
neck perforating wounds and growths may implicate the nerve, and in the 
thorax tumours, particularly aneurysms and new-growths, are apt to cause 
paralysis of the muscles supplied by its recurrent branches. 

Unilateral 'pharyngeal paralysis. — This is characteristie of all unilateral 
lesions of the vagus high up. It is recognised by the low-lying motionless 
palate and the loss of sensibility of one side of the pharynx, with loss of 
the pharyngeal reflex on that side. There is no impairment whatever of 
deglutition. 

Bilateral pharyngeal paralysis. — This results from nuclear lesions of 
the nucleus ainbiguus on either side, and is common in diphtheria, poly- 
neuritis, myasthenia gravis and progressive muscular atrophy. The whole 
palate is low and paretic or paralysed, the voice is nasal, there is nasal re- 
gurgitation of liquids, the checks cannot be forcibly blown out, and there is 
difficulty in pronouncing final b ” and “ g,” the words “ rub ” and “ egg ” 
becoming “ rum ” and “ enck.” 

Total unilateral laryngeal paralysis. — Since the superior laryngeal nerve 
which supplies the cricothyroid muscle, which is the chief tensor and adductor 
of the vocal cords, is given off high in the neck from the ganglion of the trunk 
of the vagus, it follows that total paralysis of the larynx on one side can only 
result from a lesion of the vagus, between the ganglion of the trunk and the 
nucleus ambiguus in the medulla. The vocal cord on the paralysed side is 
motionless in the cadaveric position — ^that is, midway between abduction 
and adduction. The larynx is insensitive on the same side. There is some 
loss of tone of voice but no stridor. 

Unilateral abductor paralysis or recurrent laryngeal paralysis. — This occurs 
from all lesions of the trunk of the vagus below the ganglion of the trunk, 
and from lesions of the recurrent laryngeal branch. The vocal cord on the 
side of paralysis lies close to the mid-line. It fails to abduct on taking a deep 
breath. There is no change of voice ; but there may be slight stridor on 
inspiration — ^the sensibility of the larynx is not affected. 

Bilateral abductor paralysis. — This condition is most commonly seen in 
the earlier stages of nuclear laryngoplegia, and is most often met with in 
tabes, sometimes in bulbar paralysis, and we have seen it in disseminated 
sclerosis. It occurs also in bilateral lesions of the recurrent laryngeal nerves 
in the thorax, which may occur from aneurysm and new-growths. It is the 
most dangerous form of laryngeal palsy, as the vocal cords cannot be abducted 
from close to the middle line, and they tend to open during expiration, but to 
suck together during inspiration, and for this reason may cause death from 
asphyxia, or necessitate laryngotomy. 

the! eleveoth or spinal accessory nerve 

This nerve may be caught with the vagus by lateral lesions outside the 
medulla, or by lesions in the region of the jugular foramen ; but it is more 
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often damaged by injuries to the neck, and by operations for the removal 
of cervical glands. The spinal accessory nerve, as it crosses the posterior 
triangle of the neck, is very liable to injury, either from blows or from sudden 
strains, and most of the isolated trapezius palsies are due to local neuritis 
of the nerve trunk, so arising. Paralysis and wasting of the sternomastoids 
is conspicuous in most cases of myotonia atrophica. That of the trapezius 
is often conspicuous in the facio-scapulo-humeral type of myopathy. Both 
muscles are commonly affected in progressive muscular atrophy. 

When the sternoraastoid is paralysed there is neither wealaiess com- 
plained of, nor deformity, nor peculiar attitude of the neck, other muscles 
compensating for its paralysis. The muscle does not harden when turning 
the head to the side opposite the paralysis, and its reaction to faradism is 
diminished or lost. 

Paralysis of the trapezius, on the other hand, causes great disability in 
raising the arm above the horizontal level of the shoulder and also difficulty 
in ahrugging the shoulder or approximating the scapula to the middle line 
behind and therefore also in carrying the extended arm backwards. It 
produces a very ugly deformity, for the scapula unsupported by the trapezius 
rotates so that the superior internal angle appears as a hump in the slope of 
the neck above the clavicle, and there is also winging of the angle of the 
scapula with the axillary border of that bone horizontal. This paralysis of 
the trapezius may be confused with that of the serratus magnus, for in both 
winging of the angle of the scapula is marked. In trapezius palsy, however, 
the deformity is much more marked, the scapula is farther away from the 
spine, and is much more rotated. Tests for the movements of these two 
muscles and the faradic excitability should prevent any confusion. 

COMBINED LESIONS OF THE NINTH, TENTH, AND ELEVENTH 

NERVES 

No account of the glossopharyngeal, vagus and accessorius nerves is 
complete which does not consider their clinical interrelationships. Not only 
are they closely associated in part of their peripheral course, but their central 
origins are very intimately connected. It is therefore not surprising that in 
both central and peripheral nervous lesions two or more of them may be 
involved. A number of characteristic syndromes have thus been observed 
and described. We may classify these according to whether the causative 
lesion is intramedullary, or extramedullary (at the base of the skull, or in 
the neck). 

Intramedullary lesions include thrombosis, nerve cell degeneration (chronic 
bulbar palsy), and syringobulbia ; and its component symptoms {syndrome 
of AvelUs) are unilateral paralysis of the palatal, pharyngeal and laiyngeal 
muscles, with a crossed heifiiansesthesia of syringomyelic type (for pain and 
temperatures). 

At the base of the skull injuries or new growths involving the jugular 
foramen may give rise to SchmidVs syndrome : unilateral paralysis of pharyn- 
geal, laryngeal, palatal, sternomastoid and trapezius muscles ; or to Jackson* s 
syndrome, in which a hypoglossal palsy may be added to those of the above 
syndrome. 

Injuries high in the neck may produce Tafia* s syndrome (first described 
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in bull fighters from penetrating wounds caused by the buirs horn), which 
consists in unilateral paralysis of the vocal cord and tongue, the palate 
being intact. 


THE TWELFTH OR HYPOGLOSSAL NERVE 

The nerve supplies all the muscles of the tongue, both intrinsic and 
extrinsic. 

Unilateral lesions of the hypoglossal nerve are usually the result of tumours 
in the lateral region of the medulla, or local lesions just lateral to the medulla, 
and catching the nerve roots. Hemiatrophy of the tongue is perhaps more 
commonly seen in tabes than in any other condition. A hemiatrophy also 
occurs ill cases of facial hemiatrophy, where the lower distribution of the 
fifth nerve is the region affected ; but this variety does not involve paralysis 
of the tongue. Spastic paralysis of the tongue, with well-marked dysarthria 
and dysphagia, occurs in double hemiplegia and amyotrophic lateral sclerosis. 
Atrophic paralysis of the whole tongue, with exactly similar defects of 
articulation and swallowing, occurs when the hypoglossal nuclei arc affected, 
and is commonly seen in progressive bulbar paralysis and sometimes in 
polyneuritis and myasthenia gravis. The sole physical sign of a lesion of 
one hypoglossal nerve is atrophic paralysis of one side of the tongue with 
loss of faradic excitability. The affected side of the tongue shrinks and comes 
in the end to consist solely of mucous membrane, fibrous tissue and glands. 
The tongue becomes sickle-shaped, with the concavity on the paraly^d 
side. There is little impairment of movement, and no defect of articulation 
from a unilateral lesion. 

The treatment is that of the condition causing the paralysis. 


TRIGEMINAL NEURALGIA 

Synonym.— Tic Douloureux. 

Definition. — A disease of the fifth cranial nerve, in which no definite 
morbid changes in the nerve have been discovered, and in which no loss of 
function, either motor or sensory, occurs in the distribution of the nerve. 
The chief feature of the malady is the occurrence of pain of varied intensity 
which tends to be paroxysmal, and is often excruciating. Tenderness oyer 
the branches of the fifth nerve is always present during the bouts of pain, 
and when the third division of the trigeminal nerve is affected there is 
conspicuous unilateral furring of the tongue when pam is present. 

.Etiology. — The malady is first met with at the age of puberty ; it is not 
seen in childhood. In the earlier years of adult life it is often a mild and 
curable condition, though notable exception to this rule may occur ; but as 
age advances, and especially after the age of 60 years, it tends to be increas- 
ingly severe and intractable by any measures save those for the destruction 
of the affected branch of the nerve, or of the Gasserian ganglion. No causal 
factors can be adduced. The sexes are equally affected. It is much more 
common in cold and damp climates than in southern and dry countries. 
Any debilitating influences, such as overwork, general ill-health and specific 
fevers, especially influenza, may preceded the onset of the malady. 
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Symptoms. — The chief feature of the malady is pain, which may be 
general throughout the area of distribution of the nerve, but which is more 
commonly confined to one of the three divisions of the nerve and often to 
one branch of a division. It is characteristic for the pain of neuralgia to 
commence locally, and subsequently to spread in each attack and gradually, 
in the course of the disease, permanently to invade a larger area. Two 
different kinds of pain occur, the sharp and paroxysmal, and the dull and 
continuous pain. The paroxysmal pains are sudden in onset and in cessation. 
They have a lightning-like character, and are described as piercing, knife- 
like, or as if the affected region were penetrated by red-hot wires. Often 
quite spontaneous, these jjains may be brought on by touching the surface, 
by a cold draught, by movement of the face and jaw, or by the act of 
swallowing, and in this last condition mastication and deglutition may 
become so difl&cult as to render feeding the patient a matter of great anxiety. 
When the paroxysms are occurring in a severe case the patient remains for 
a period, which may be from a few minutes to several hours, paralysed under 
the fear of the pain, unable to move a muscle lest a spasm more dreadful 
then the last should occur. The paroxysmal pains are usually followed, if 
severe, by a more lasting dull continuous pain often of a boring character, 
and sometimes such pain becomes absolutely continuous. The skin over 
the affected region is sore and tender after the paroxysm, and the patient 
may be unable to bear brushing the hair or shaving the face. The pain 
may be of every degree of severity, from mild momentary starts to con- 
tinuous incapacitating pain, interrupted only by excruciating attacks of 
agony which render life a piteous burden. The distribution of the pain 
may be anywhere or everywhere in the distribution of the trigeminal nerve. 
The lightning-like onset of the agony often causes convulsive spasm of the 
face and of the body and limbs, and from this feature the names “ tic 
douloureux,” “ spasmodic neuralgia,” and “ epileptiform neuralgia ” arose. 
The tender points of Valleix are constantly present during the attack, and 
for some little time after. When the first division is affected, the tender 
points are found above the supra-orbital notch, over the external angular 
process, on the upper outer aspect of the nose, and on the globe of the eye. 
When the superior maxillary division is affected the chief tender point is 
over the infra-orbital foramen, while other points may be found over the 
points of exit of the temporo-malar nerves and in the roof of the mouth. 
When the third division of the nerve is involved, the chief tender points 
are over the mental foramen, the side of the tongue, and just in front of the 
external auditory meatus. When the third division is affected, unilateral 
furring of the tongue, which always occurs when the pain is present and 
which does not seem to occur with organic lesions of the fifth nerve, nor 
constantly in any other malady except neuralgia, is seen. Vasomotor and 
secretory disturbances are^ common. During the paroxysms, tears and 
saliva may flow in abundance. The trophic changes which have been de- 
scribed in the skin are usually the result of rubbing during attacks of pain, 
or of the application of heat or liniments. Local greying of the hair, 
however, does undoubtedly occur. The clinical picture of trigeminal 
neuralgia is completed with varying degrees of general physical ill-health, 
mental ajpathy and depression, which occur in proportion to the frequency 
and severity of the attacks, the presence of continuous pain, the ability to 
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^ke food and to sleep, and the possibility of taking any interest in life. 
It is surprising in England how few of the sufferers from severe neuralgia 
become habitual drug-takers. 

Course. — In patients under the age of 40 years the malady is often tran- 
sient and is completely and permanently recovered from, though even at 
this age cases occur which are only amenable to surgical interference. But 
when the malady commences after the age of 40 years, it is the rule for it 
to become progressively worse. The paroxysms become more severe, and 
occur at shorter and shorter intervals, continuous pain sets in, sleep and the 
taking of nourishment become difficult, and useful life becomes more and 
more restricted. 

Diagnosis. — There should be no difficulty in making a correct diagnosis 
if proper care be taken. In the first place, all local cause for pain in the 
peripheral distribution of the trigeminal nerve should be excluded. The 
teeth should be most carefully examined and the jaws skiagraphed for any 
concealed disease, which should be put right if present. Organic disease 
of the fifth nerve can be excluded by the facts that such disease cannot long 
exist without signs of loss of function, which never occur in neuralgia. 
Diminution of sensibility, which is first marked perhaps by increased toler- 
ance of the conjunctiva and cornea to touch, and weakness of the muscu- 
lature with deviation of the chin on opening the jaw, and diminution of taste 
are certain signs of a local organic lesion. Moreover the pain of neuralgia, 
with its lightning onset and cessation, is hardly imitated by any pain of 
organic origin. Ocular conditions, such as glaucoma, which may give rise 
to agonising pain, can hardly be mistaken for neuralgia. 

Treatment. — Having in the first place seen that all possible causes of 
local irritation in the region of distribution of the fifth nerve are absent, 
or, if present, adequately dealt with, it is essential to improve the nutrition 
ani general physical health with tonic, dietetic and hygienic treatment, 
and such remedies alone will often cure slight cases. It is important to 
remember that in its early stages, the malady shows complete remissions of 
long duration. These remissions do indeed tend to become shorter after 
some years, but their occurrence suggests that in planning treatment it is 
essential to consider the circumstances of each individual case. Thus, if a 
patient who may be expected to enjoy a long period of freedom from pain 
can be tided over the present attack by medical means, it is clearly not wise 
to give an alcohol injection. This confers a long period of “ cover from 
pain which the patient will probably not require, and the premature recourse 
to injection means that in the end more injections may be called for than 
would otherwise have been needed. 

With this qualification, treatment may be undertaken on the following 
lines : Tr. gelsemii in doses of from 10 to 20 minims thrice daily is an admirable 
remedy, and arsenic is a useful adjuvant. All the analgesic antipyretics 
of the coal-tar series are of great value, not only as immediate relievers of 
pain, but also as curative agents, and among these aspirin is most important. 
In cases where malaria has been recently present, quinine should never be 
omitted. In very severe cases, and when operation is to follow, morphine 
is an invariable temporary relief to the pain. But if persisted in, the bene- 
ficial effects of moderate doses soon disappear. In every case except in 
old subjects, a thorough trial of the above treatment should be made over a 
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sufficient period to make a competent judgment of its efficiency or inefficacy, 
as the case may be. When failure is met with, and in old subjects, who 
will be found to respond little if at all to such treatment, opetative relief 
should be sought. In the first place, the injection of alcohol should be 
performed, and if this fail, as it sometimes does, on account of anatomical 
peculiarities of the individual, recourse should be had to the operation for 
dividing the fifth nerve proximal to the Gasserian ganglion. The permanence 
of the elfect of alcohol injection varies, sometimes lasting relief is obtained ; 
more often, after a period which varies from months to years, some return 
of the pain occurs. It is, however, a most difficult procedure for the operator, 
and requires great skill and experience. While absolutely devoid of risk 
in skilled hands, alcohol injection should never be undertaken by one who 
has not special training in its 2)erformance. The radical operation produces 
final cure. 


GLOSSOPHARYNGEAL NEURALGIA 

Definition. — A comparatively rare form of neuralgia within the dis- 
tribution of the glossopharyngeal nerve. It is strictly comparable with 
trigeminal neuralgia in the quality and severity of the pain, its paroxysmal 
incidence, the remissions in its course, its provocation by special stimuli, 
and finally by the absence of any discoverable lesion in, or loss of function 
of, the nerve. 

.etiology. — Nothing is known of its aetiology. It is most frequently 
seen in middle-aged or elderly males. A symptomatic neuralgia of the 
same distribution is occasionally found in cases of carcinoma of the tongue 
in which the growth invades the faucial region. 

Symptoms, — When fully developed, the malady consists in paroxysms 
of shooting pain of great severity in the region of the throat and ear. The 
exciting stimulus is commonly the act of swallowing. But just as in tri- 
geminal neuralgia the pain may at first be confined to a single branch of 
this nerve, so in glossopharyngeal neuralgia, the pain may for long be con- 
fined to the tympanic branch, the pain being felt deep in the ear. This 
pain does not spread to the pinna. In other cases, pain in the faucial region 
predominates, the pharyngeal branches being affected. As in trigeminal 
neuralgia, the patient may enjoy long intervals of freedom from pain. During 
a paroxysm the patient screws up his face and may hold his head in his hand 
as does the subject of trigeminal neuralgia. 

Diagnosis. — The presence of neuralgic pain of great severity, provoked 
by the act of swallowing, and in its general characters and behaviour re- 
sembling the very familiar and characteristic paroxysms of trigeminal 
neuralgia, but differing j^om these in its restriction to the ear and throat, 
occurring also in the absence of objective signs of a lesion of the cranial 
nerves : these together are the features which make a diagnosis of glosso- 
pharyngeal possible and easy. 

Treatment. — In the early attacks, the same forms of medication em- 
ployed in trigeminal neuralgia may be employed. If the pain does not 
respond to these, then surgical measures are called for. The tympanic 
branch of the nerve leaves the main trunk within the skull, so that when 
pain in the ear is present an intracranial section of the glossopharyngea 
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nerve is necessary. On the other hand, when pain is confined to the dis- ^ 
tribution of the pharyngeal branches, division of the nerve high in the neck 
is adequate. But intracranial section appears to be the operation of choice. 

FACIAL HEMIATROPHY 

Synonym. — Parry-Romberg syndrome. 

Definition. — A peculiar malady confined to some part of the distribution 
of the trigeminal nerve, or rarely extending from thence on to the area of 
sensory distribution of the upper four cervical nerves. It is characterised 
by a progressive atrophy of all the tissues, skin, subcutaneous tissue, muscle 
and bone, without sensory loss or paralysis. It comes to an arrest after a 
few years. No pathological condition has been discovered to account for 
the atrophy. 

The disease may commence in childhood even as early as the second year, 
but it is most commonly started in early adult life. Females are much more 
often affected than males. 

Symptoms. — The atrophy may be distributed over the whole area of the 
supply of the trigeminal nerve, or, as is more usual, may be confined to one 
or more of its branches. In general atrophy, a gradual diminution in the 
bulk of the whole side of the face is the first indication of the disease. When 
the disease is confined to one of the three great divisions of the nerve, the 
atrophy usually commences in one spot, commonly on the cheek just below 
the malar bone, where the skin becomes thin and pale from loss of pigment, 
and the down falls out. The submalar fat disappears, leaving an unsightly 
hollow. The atroijhy spreads to the side of the nose, where the cartUa^es 
and bones become gradually smaller. The jaws gradually decrease in size 
upon the afiected side, until they are too small to hold the teeth, which are 
actually pushed out by the decreasing size of the tooth sockets. The half 
of the tongue upon the affected side decreases in size, and thereby is rendered 
sickle-shaped. Even the eye may be remarkably lessened in size. The 
upper part of the first division of the fifth does not seem so liable to involve- 
ment, for it is rare to see any diminution of the size of the forehead, or dropping 
out of the hair of the scalp. The atrophy not uncommonly affects the ear. 
The skin in the end becomes very thin and parchment-like. 

Treatment. — The only treatment is cosmetic, to improve somewhat the 
appearance of the face, by the injection of semisolid paraffin, to replace the 
fat and fill the unsightly submalar hollow. 


THE SIHNS OF LOCAL LESIONS WITHIN THE SKULL AND BRAIN 

Owing to the complete inaccessibility of the central nervous system to 
direct examination by any method comparable with those in use in the 
case of the viscera, the clinical localisation of disease within that system must 
necessarily depend upon the study and interpretation of disorders of function 
in tissues innervated by the nervous system. Many bodily functions have 
a localised representation in the brain and in the spinal cord. It must be 
remembered, however, that in clinical diagnosis we are concerned not directly 
with the localisation of functions within the nervous system, but with some- 
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thing rather different, namely, the localisation of symptoms of lesions. A 
simple example will serve to make this distinction clear. In a case of uni- 
lateral ataxy of movement, our object is to locate the lesion which by damag- 
ing some part of the nervous mechanism has allowed ataxy to develop. We 
may decide from our examination that this lesion is within the cerebellum, 
and we conclude that a destructive lesion of this organ is followed by ataxy. 
This ataxy is clearly produced by the activity of the intact remaining parts 
of the brain, working without the co-operation of the cerebellum. In this 
instance we have not localised any “ function ” of the cerebellum ; we have 
simply localised the symptom following a lesion of this organ. Nor can we 
conclude that one of the functions of the cerebellum is to prevent ataxy, the 
fact being that the functions of this organ arc still very imperfectly under- 
stood. Nevertheless, the localisation of symptoms of cerebellar lesions can 
be performed with reasonable accuracy. 

This brings us to a brief consideration of the ways in which lesions within 
the nervous system may disturb its functions. The functions of a region of 
the brain that is directly involved in a disease-process may be deranged in 
either of two ways. They may be stimulated to overaction, or they may be 
impaired or destroyed. We may thus speak of “ irritative ” or excitatory 
sym'ptoms on the one hand, and of paralytic symptoms on the other. A Jack- 
sonian fit is an example of the first ; a hemiplegia of the second. Further, 
although there is some measure of localisation of topographical and of func- 
tional representation within the brain, normally this organ works as a whole 
and derangement of the functions of one region may derange the functions of 
the whole, as we have already seen illustrated in the case of cerebellar ataxy. 
There is another way in which such general disturbance may follow a local 
lesion, and that is by what is known as diaschisis or shock. We sec this mode 
of disorder in the coma which accompanies a cerebral haemorrhage. In this 
state the cerebral hemispheres arc for the time being out of action, even those 
parts that are not actually damaged by the lesion. Such shock symptoms are 
necessarily transient. A final group of symptoms are those we speak of as 
“ release symptoms.'^ When the coma of the hemiplegic subject has passed 
off, he is left with paralytic symptoms, namely, the hemiplegia. In a few 
weeks the paralysed limbs become spastic, their tendon jerks increase, and 
clonus makes it appearance. These symptoms of persistent overaction of 
nervous mechanisms freed by the lesion from the normal control of higher 
mechanisms, are what we refer to when we speak of release symptoms. 
Such symptoms may persist for years and may in some instances entirely 
dominate the chnical picture. But the practical task of localising lesions is 
sometimes even more complicated than this analysis of disorders indicates. 
The degree of disturbance of function produced by any lesion depends also 
on temporal factors. A suddenly arising lesion, such as an arterial occulsion 
or a haemorrhage, or a direct injury is apt to produce a much more severe 
and widespread disorder of brain function than a slowly developing lesion. 
Thus, the intracranial cavity may come to accommodate a large new growth 
which compresses and markedly deforms the brain without giving rise to any 
subjective discomforts or disabilities, or to any abnormal physical signs dis- 
coverable on examination. Again, it is known that a chronic cerebral or 
cerebellar abscess is commonly present for some weeks before it reveals its 
presence by signs or symptoms. This is its period of clinical latency. Finally, 
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a tumour within the brain, while it may give rise to symptoms of a general 
rise of intracranial tension, such as headache, papilloedema and sickness, may 
peld on examination no localising signs, and this not necessarily because it 
is in what is known as a “ silent area ” of the brain. Or, it may cause but a 
minimal disturbance of local function even when large regions of known and 
specific function are directly involved. Finally, we have to take into con- 
sideration that space-occupying lesion within the skull or brain may come 
ultimately to produce indications of local disorder of function in parts of the 
brain remote from the lesion. These may be spoken of as false localising signs. 

From what has been said it will be apparent that at least two factors 
determine the symptoms associated with disease within the brain, namely, 
(i) the localisation of the lesion, and (ii) the nature of the lesion. The latter 
determines its rate of development, its stimulating or paralysing effects upon 
the nervous tissue, and its capacity for producing remote effects. 

Hence it is that the localisation of a lesion within the brain (the topo- 
graphical diagnosis) and the determination of its nature (the pathological 
diagnosis) are frequently something more than a simple essay in ajjplied 
anatomy and physiology, and that complete diagnosis calls also for a know- 
ledge of the natural history of the different disease-processes, that is, for 
clinical experience. In this chapter we must be content with a brief con- 
sideration of the signs upon which we depend for the localisation of symptoms. 
We may take first the various regions of the brain, and secondly, since we 
have to deal not only with lesions within the brain, but also with all lesions 
within the skull, that may be outside the brain, we will consider the symptoma- 
tology peculiar to lesions in the three cranial fossae. 

The Cekebral Hemispheres 

General lateraUsing signs. — A lesion within or involving one hemisphere 
may reveal by the signs it produces whether it is right- or left-sided without 
affording further localising information. Such signs are unilateral diminution 
or absence of the abdominal reflexes, a unilateral extensor type of plantar 
response, and a just perceptible unilateral paresis of movements of the lower 
part of the face. 

The frontal lobes. — These include that part of the hemisphere anterior to 
the asccruling frontal convolution. The lesions to be met with in this region 
include tumour, abscess and thrombosis of the anterior cerebral artery, the 
last named being comparatively rare. 

llie syndrome of the anterior cerebral artery consists of spastic weakness of 
the crossed lower limb with the appropriate changes in the reflexes, sometimes 
a slight degree of weakness of the crossed face and arm, sometimes forced 
grasping and groping in the arm of one or both sides, and apraxia of the left 
arm. There may also be some mental obfuscation. 

The syndromes of frontal lobe tumour vary according to the rapidity of 
development of the tumour and under other factors not fully understood. 
As a rule an early, if not the initial, symptom is a change in the patient’s 
mental state. He becomes apathetic and lacking in initiative. The associa- 
tion and flow of ideas tends to fail. He sits about idly. He is apt to permit 
the unhindered passage of urine and even of faeces, and to be totally indifferent 
to and unaware of the social embarrassments such conduct involves. This 
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form of “ incontineuoe ” is in fact a diagnostic symptom of groat value in 
frontal lobe lesions. Rarely, the jjaiient develops an abnormal facetiousness 
and euphoria — the so-called “ Witzelsucht.” Movement is disordered by the 
development of apraxia, and sometimes by that of forced grasping and grop- 
ing, another useful sign of frontal lobe involvement, though it must be 
admitted one occasionally seen in lesions elsewhere in the cerebral hemi- 
spheres, as in a case under the care of the present writer in which bilateral 
grasping and groping and forced sucldng were prominent features, the lesion 
being found at necropsy to be a bilateral degeneration of the thalamus. 
Nevertheless, this sign is an important one. It has been analysed by Walshe 
and Robertson into two components : (1) Volitional grasping movements 
made by the conscious patient when some object is felt by him in his palm 
or is seen by him to approach his hand. These*, movements wane and cease 
when (ionsciousness is failing, or when attention is defective. (2) A true tonic 
relic X grasp of any object held in the hand, if this object be so pulled away 
l)y the observer (or by the patient with his other hand) so as to put the 
flexors of the fingers on the stretch. The flexors tighten as the pull is main- 
tained and may become of great force, so strong indeed that sometimes the 
patient can be pulled out of the bed iDy this involuntary grasp which he is 
unable voluntarily to relax. This reflex may persist even though conscious- 
ness be lost. If the orbital lobule be involved, there may be bilateral anbsmia 
and even direct pressure upon one optic nerve. These two symptoms will be 
further considered in connection with the a 3 mdrome of the anterior fossa of 
the skull. The tumour being an expanding and space-occuping lesion may 
when in this situation lead to the appearance of slight crossed hemiparesis, 
and when left-sided may be accompanied by motor or “ expressive ” aphasia. 
When, ill the case of tumour, the corpus callosum is involved, the patient 
becomes completely apathetic and silent and immobile, displaying no 
initiative of any kind. 

Syndromes of the central region (region of the motor cortex .^') — Hemiplegia 
is the characteristic paralytic manifestation of a lesion, Jacksonian fits of an 
“ irritative ” lesion. Such a fit may be followed by transient hemiparesis, 
and in the case of tumour by a slowly progressive and permanent hemiplegia. 
Local involvement of some part of this region will affect face, arm or leg 
predominantly according to its situation. 

Conjugate deviation of the head and eyes may be met with, away from the 
side of the lesion, if this be irritative, as at the commencement of an apoplexy, 
or of a local fit, or towards the side of the lesion if the lesion be paralysing. The 
two forms of conjugate deviation often follow the one after the other, from 
the same lesion which is at first exciting and afterwards paralysing. Con- 
jugate deviation of the head and eyes is seen with acute lesions rather than 
with those of slow development. The more deeply the lesion extends into 
the sublying white matter, the 'more does it tend to produce an extensive 
hemiplegia, since the pyramidal fibres converge from the cortex towards 
the capsule. Loss of localisation to sensory stimuli is not infrequent from 
simultaneous involvement of the neighbouring post-central convolutions. 

Parietal lobe. ~ A characteristic series of seiisory disorders may mark 
the presence of a lesion in this region. These include defective localisation 
of tactile stimuli, defective appreciation of two simultaneous contacts 
(Weber’s compass test), defective appreciation of three dimensional space 
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(i,e. of size and form). There is, in addition, defective power of differentiating 
varying intensities of stimulus (painful or thermal), and a ready fatigue 
of sensory functions. The simple recognition of painful and thermal stimuli 
may be relatively intact. It will be seen that the defects in spatial dis- 
crimination which result from these modes of sensory loss lead to that 
inability to recognise and identify objects held in the hand, or to describe 
their size, shape or texture, which is known by the name of aster eognosis. 
The appreciation of active movement and passive position is apt to be faulty, 
and some ataxy may result therefrom. Trophic changes may be observed 
in the periphery of the limbs, and lesions in this situation seem to be re- 
sponsible for the arrest of growth which is seen in cases of infantile hemi- 
plegia. Jacksonian attacks, consisting of a peripheral sensory aura, some- 
times followed by convulsions, occur. These localising signs are confined 
to the opposite side of the body. 

Occipital lobes . — Lesions of the cuneus and region of the calcarine fissure 
on the mesial aspect of the occipital lobe result in hemianopia of the opposite 
field, but central vision escapes. Gordon Holmes has found that if the 
lesion is limited above the calcarine fissure a quadrantic hemianopia of the 
lower field results, and if the lesion is below the calcarine fissure the quad'- 
r antic hemianopia resulting is of the upper field. Since central vision is 
represented at the posterior pole of the hemisphere, a lesion of the posterior 
pole causes central hemianopic scotoma, vision in the periphery of the field 
remaining intact. Consequently a bilateral lesion of both posterior poles 
will result in bilateral central scotoma, and a bilateral lesion of the calcarine 
region will produce blindness of both peripheral fields, central vision remaining 
intact. If the lesion extends deeply into the occipital lobe so as completely 
to sever the optic radiation to the occipital cortex, complete hemianopia, 
affecting both the central and peripheral part of the visual field, will occur. 
The hemianopias resulting from lesion of the occipital lobe are distinguished 
from those due to lesion of the optic tract by the fact that in the former 
the pupil reacts to light thrown on to the blind part of the field (Wernicke’s 
hemianopic pupil phenomenon). On the outer surface of this lobe, a lesion 
extending deeply on the left side may sever the connection of the visual 
centres with the speech centres, and so produce word-blindness. Such a 
lesion is usually situated at the junction of the left occipital and temporal 
lobes, Jacksonian attacks are often of great value in occipital localisation, 
and take the form of visual hallucinations, often accompanied by transient 
hemianopia. 

Temporal lobe . — The uncinate and hippocampal regions of this lobe are 
the cortical seats for taste and smell, and the localising symptoms which are 
rarely absent when lesions in this region exist are Jacksonian attacks in the 
form of hallucinations of taste and smell, nearly always of an unpleasant 
nature. The hallucination is often immediately followed by a “ dreamy 
stare,” during which smacking movements of the lips, or champing movements 
of the jaw, or spitting may occur. Experience seems to prove that all highly 
organised hallucinations, whether auditory, visual or psychic, when occurring 
from organic lesion of the brain, point to a lesion in the uncinate region. 
The senses of taste and smell arc not lost from a unilateral lesion of this 
region, since they are bilaterally represented in the cerebral hemispheres. 
The outer surface of the temporal lobe is concerned with hearing, but from 
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the complete semi-decuBBation of the auditory path, unilateral leaionB 
never produce detectable deafness. On the left side, however, the temporal 
lobe is concerned with speech, and destruction results in serious disorder of 
speech functions. Inasmuch as lesions of this region are situated far forward 
toward the insula, they result in “ verbal aphasia,” or toAvards the centre of 
the convexity of the temporal lobe, in amnesia, or lack of recall of words 
and “ word-deafness,’* while if towards the posterior limits of the lobe they 
produce “ word-blindness ” from severance of the visual path to the speech 
region. Deeply seated lesions isolating the speech region from the incoming 
auditory path produce jargon aphasia. Jacksonian attacks, consisting of 
auditory hallucinations, which may or may not be followed by aphasia or by 
convulsions, may occur. Extensive lesions of the left temporal lobe cause 
much mental impairment. On account of the wide excursion which the optic 
radiation makes into the deep part of the temporal lobe in its course from the 
thalamus to the cuneus, homonymous hemianopia, especially of the upper 
quadrants, is very common in deep-seated lesions of the temporal lobes. 
The occurrence of incontinence of sphincters of a mental type is occasionally 
seen in some cases. When lesions extend deeply there may be a paresis of 
the opposite face for emotional movements, out of all proportion to the loss 
of volitional movements. 

Internal capsule . — In this region, the chief motor tract is condensed *into 
a small space, and is situated immediately in front of a narrowly localised 
sensory tract, while not much farther, posteriorly, the visual path enters the 
thalamus. Lesions of this region therefore produce severe and widely-spread 
hemiplegia of the opposite side, often associated with hernianaesthesia and 
not infrequently with hemianopia of the opposite side. From the proximity 
of the thalamus and corpus striatum, there is often involvement of these 
structures in a capsular lesion, with appearance of the characteristic, sjion- 
taneous involuntary movements and sensory loss. 


Basal Ganglia 

Optic thalamus. — A very characteristic clinical picture results from de- 
struction by thrombosis of this structure which is termed the “ thalamic 
syndrome ” of Dejerine and Roussy ; there is heraiparesis with spontaneous 
involuntary movements of the opposite side, which may be of the nature 
of tremor, intention-tremor, choreic, athetotic, dancing or irregular move- 
ments. Most post-hemiplegic involuntary movements are due to a lesion 
of the thalamus. In addition, there is hemiantesthesia, often with a charac- 
teristic hyper-sensitivity to aggressive stimuli, such as tickling, cold water, 
etc., which may produce agonising distress. Sometimes spontaneous, 
constant and unrelievable 'pain occurs on the opposite side. Emotional 
movement of the opposite face may be impaired much more than is volitional 
movement. The thalamic syndrome is not invariably, or even commonly, 
seen when the lesion is a tumour. In this case, as Smyth and Stern have 
pointed out, the symptom-complex varies according to whether the growth 
primarily arises in this structure or invades it from its lateral aspect. In 
the former case they arise in the sub-ependymal glia and spread laterally. 
They are characterised by early mental deterioration, with conjugate ocular 
palsies. Sensory changes are absent or only terminal in appearance. In 
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the case of tumours secondarily invading the thalamus from its lateral side, 
sensory changes of the order described under the thalamic syndrome ” 
of Dejerine and Eoussy, Head and Holmes, arc seen. 

Corpus striatum. — Little is certainly known of the symptomatology of 
focal lesions of this structure, and the various syndromes (tremor-rigidity, 
athetosis) which have been described are associated with diffuse lesions 
involving other parts of the cerebral hemispheres in addition to the corpus 
striatum. However, a local lesion (thrombotic) in a neighbouring mass of 
grey matter, the corpus subthalamicum, or corpus Luysii, is followed by 
violent unilateral choreiform movements, the so-called apoplectic chorea. 

Region of the falx cerebri. — Lesions of this structure are likely to affect 
both hemispheres equally. Tumours opposite the paracentral lobules cause 
bilateral crural monoplegia, and those in the posterior region of the falx, 
bilateral hemianopia. Thrombosis of the superior longitudinal sinus pro- 
duces widely spread bilateral softening of the hemispheres, with double 
hemiplegia. 

Corpora quadrigemina. — The oculo motor nuclei lie on either side of the 
aqueduct of Sylvius, and lower down on either side of the middle line, in the 
floor of the upper part of tlic fourth ventricle, and lesions of this region cause 
nuclear ophthalmoplegia — that is, paralysis of both eyes in terms of the con- 
jugate movements upwards, downwards or laterally. From before back- 
wards, lesions of this column of oculo-motor nuclei will produce reflex irido- 
plegia, paralysis of accommodation, paralysis of upward, downward and 
lateral movements respectively. Immediately ventral to the oculo-motor 
nucleus and decussating beneath it, lie the superior peduncles of the cere- 
bellum, involvement of which causes bilateral ataxy of limbs and trunk. 
Lesion of the dorsal part of the quadrigeminal layer produces a characteristic 
syndrome of nuclear ophthalmoplegia with bilateral ataxy, which is termed 
Nothnagel’s syndrome. The pyramidal fibres for the face leave the pyra- 
midal tract in this region of the tegmentum and may here be involved alone, 
causing bilateral spastic paralysis of the face. In the ventral portion of this 
region of the brain stem are the crura cerebri with the third nerve, perforating 
each crus to emerge upon its inner side, and the optic tract running round the 
crus from the geniculate bodies to the optic chiasma. A lesion of one crus 
will cause hemiplegia of the opposite side, and paralysis of the third nerve on 
the same side. This pathognomonic localising combination is known as 
Weber’s syndrome. Situated a little more dorsally, a lesion of the crus will 
produce ophthalmoplegia of one eye with tremors and inco-ordination of the 
opposite limbs. This is known as Benedikt’s syndrome. Extension of a 
lesion outwards from the crus will cause tract hemianopia, in which the half- 
fields are completely involved, with no light reaction from the blind fields. 
Interference with the fillet may cause hemianaesthesia. 

Pons and Medulla 

In these regions the motor and sensory tracts, the cerebellar peduncles, 
the Cranial nerve nuclei, and the outgoing cranial nerves are closely packed 
together, and the signs resulting from destruction of these will be varying 
combinations of spastic paralysis, ataxy and sensory loss — from inter- 
ference with the long conducting tracts — in the body and limbs, with 
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nuclear and peripheral nerve palsies and anaesthesia in the region of the 
face* If the lesion is unilateral the body and the face will be affected on 
opposite sides, causing the “ crossed paralyses ” or “ alternate paralyses ” 
of lesions of the brain stem, of which facial palsy with contralateral hemi- 
plegia, trigeminal palsy and sensory loss, and vagal palsy with contralateral 
hemiplegia are usual varieties. From the smallness of the brain stem lesions 
most often involve both lateral halves of this structure, and bilateral symp- 
toms result. Lesions of the brain stem below the oculo-motor nuclei, cause 
small pupils (pontine myosis) from cutting off those nuclei from the spinal 
cord, whence the tonic dilator of the pupil — ^the cervical sympathetic system — 
emerges. Glycosuria may occur from interference with the vasomotor 
centre, and involvement of the respiratory centre is frequent. The common 
lesion involving the medulla is softening of the lateral region following 
thrombotic occlusion of the posterior inferior cerebellar artery, the so-called 
cerebellar apoplexy (see p. 1602). 


Crrebellum 

When lesions of this structure develop suddenly they are apt to produce 
more striking disturbances of movement than when they develop gradually, 
a point which it is important to remember when the presence of an abscess 
or a tumour within the cerebellum is suspected. Further, it is well to 
regard the several different components of cerebellar ataxy not so much 
as special disorders of different cerebellar functions, but as expressions 
of a single disorder, which owe their varying appearance to the varying 
nature of the clinical tests employed. The current nomenclature of cere- 
bellar symptoms is redundant and complicates description, but it is universally 
employed and so is here adopted, but with no conviction of its scientific value. 

Nystagmus , — In unilateral lesions there is a coarse nystagmus on devia- 
tion of the eyes to the side of the lesion, with a finer and more rapid move- 
ment on deviation away from the side of the lesion. In extensive lesions, 
there may even be considerable difficulty in deviation to the side of the 
lesion, and in this condition a true nystagmus may be present only on 
looking to the opposite side. In bilateral lesions the nystagmus may be 
symmetrical, but it may be entirely absent. Rarely — usually after acute 
lesions — such as gunshot wound or operative interference — the phenomenon 
of “ skew deviation ” may appear temporarily ; the eye on the side of the 
lesion being displaced down and in, the opposite eye upwards and outwards. 

Hypotonia , — This is usually seen in acute lesions rather than in chronic 
ones, and consists of a marked fiaccidity and extensibility of the limb muscles, 
and leading to the “ pendular ” form of knee jerk. 

Dysdiadochokinesis . — This is a clumsiness and slowness in the perform- 
ance of rapidly alternating movements (pronation-supination), although the 
single movement can be normally performed. In carrying out this test, it 
is common to see adventitious movements of the limb occur, the whole 
limb being in movement. 

Dysmetria . — When the patient is asked to extend the arm to pick up 
some object, such as a glass, the limb is shot forwards with undue haste 
and force and may overshoot the mark. 

Tremor , — This is not a resting tremor, but an unsteadiness which develops 
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during movement, and in purposive movements tends to increase in range 
and severity as the climax of the movement is reached. It is an “ intention 
tremor.’* Similarly, if the arms be horizontally extended, they may show 
a tendency to droop, which is corrected by a series of jerks which thus gives 
the form of a tremor. 

Excessive rehound . — This diagnostically valuable sign may be present 
when more striking components of the cerebellar syndrome are absent. If 
the arms be horizontally extended by the patient, and the observer smartly 
strikes them downwards somewhere in the region of the hand, the arm on 
the normal side is quickly brought to rest in its original position with a mini- 
mum of recoil. On the side of the lesion, however, the hand and arm “ bounce ” 
freely, and may swing two or three times before being brought to rest. 

Gait . — In bilateral lesion the gait has a reeling, tottering character, and 
in strictly unilateral lesions there may be a tendency to sway and deviate 
to the side of the lesion. The disorder may vary in severity from a slight 
unsteadiness to a complete inability to stand or walk unassisted. There 
is a tendency to walk with the legs abnormally separated, to raise the legs 
unduly, and to stamp them down heavily (manifestations of dysmetria). 

Numerous other defects may be elicited by special tests, but one only 
calls for special mention, that is the defective movement of the articulatory 
musculature in speech. The defect is known as “ scanning ” or staccato 
speech. It consists in a slowness of articulation, and a tendency to say 
each syllable of a word as though it were a separate word. In polysyllabic 
words the syllables are not normally run together. 

The cerebellum forms part of the non-sensory afferent nervous system. 
It is not a sensory organ and there is no disturbance of any form of sensibility 
in cerebellar lesions (Holmes). 


Tuk Antehior Fossa oe the Skull 

The lesion commonly found in this region is meningioma arising from 
the olfactory groove. The signs are unilateral anosmia from pressure upon 
the olfactory bulb and tract ; primary optic atrophy and visual loss on the 
side on which the tumour develops ; and crossed papillcedema as an expres- 
sioji of the general rise of intracranial tension. Aneurysm of the anterior 
cerebral artery may give rise to a similar syndrome, papilloedema in the 
crossed eye being absent. 


The Middle Fossa of the Skull 

A rich variety of lesions may arise in or invade this fossa, and the 
syndromes also vary according to the situation, mesial or lateral, of the 
lesion. 

The lesions in the midliue include pituitary adenomata, tumours of the 
pituitary stalk, and meningioma of the sellar diaphragm. In the lateral 
parts of the fossa, passing from the mesial to the lateral extremity, we have 
to consider cerebral aneurysm, meningioma arising from the sphenoidal 
ridge, and growths invading the base of the skull and either occluding its 
foramina and thus producing cranial nerve palsies, or actually invading the 
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cranial cavity. Epithelioma of the naso-pharynx is the common lesion of 
the last-named type. 

(i) Region of the optic chiasma and the pituitary body. — The most common 
lesion in this region is pituitary tumour, which involves the optic chiasma, 
at first in the middle lino posteriorly, and subsequently advancing forwards. 
Three sets of symptoms are likely to arise : (1) Those due to dyspituitarism, 
such as acromegaly or gigantism if there is hyperpituitarism, or Frohlich's 
dystrophia adiposo-genitalis, or Lorain infantilism if there is hypopituitarism. 
Adenomata of the pituitary body produce hyperpituitarism if they contain 
eosinophil cells, and hypopituitarism if such cells are absent. (2) Those due 
to the pressure upoji the optic chiasma, which commence as bitemporal para- 
central scotomata, which enlarge as the compression extends until a complete 
bitemporal hemianopia results. It cannot be too strongly impressed upon 
the reader that the pattern of the visual field defect is determined by the 
position of local pressure upon the visual paths, and that any variety of de- 
fective field may occur. While bitemporal loss is the most usual, yet when 
the pressure is far forward, uniocular hemianopia, blindness of one eye, and 
central scotoma are all of common occurrence, and when the pressure is farther 
back than usual homonymous hemianopia is frequently seen. And (3) those 
due to the general effect of the tumour, namely, headache and vomiting. 
Optic atrophy is the rule, as the result of the direct pressure, and mot 
papilloedema. It is to be remembered, that all pituitary cases are prone 
to headaches and subject to fits. We have seen also (p. 1593) that cerebral 
aneurysm may be productive of this syndrome, or at least of the chiasmal 
component thereof. 

(ii) Lateral region of the middle fossa ; syndromes of the sphenoidal ridge . — 
The dural sinus which runs along the sphenoidal ridge (sinus sphenoparictalis) 
is one of the sites of election of the development of meningioma. From the 
point of view of localising diagnosis this ridge may be divided into three 
parts, namely, outer, middle and inner (or clinoidal). 

A meningioma arising from the out.er end of the ridge may produce as 
its localising syndrome unilateral exophthalmos without squint, some 
fullness of the temporal fossa with local tenderness on pressure, together 
with the general signs of raised intracranial tension. 

Meningioma of the middle part of the ridge may remain for long without 
clear localising indications, and radiography (including ventriculography) 
may be necessary. Meningioma of the inner or clinoidal part of the ridge 
commonly gives rise to a striking and characteristic syndrome which in 
addition to the general signs of raised intracranial tension, unilateral failure 
of vision due to primary o])tic atrophy, unilateral exophthalmos, crossed 
papilloedema, more or less complete ophthalmoplegia on the side of the 
lesion and finally symptomi^ referable to pressure on the temporo-sphenoidal 
lobe (uncinate fits, hemiparesis, personality changes). It will be remembered 
that internal carotid aneurysms also arise in this neighbourhood and may 
produce a similar symptom-complex, papilloedema, however, being commonly 
absent. The syndrome of naso-pliaryngeal tumour when the skull is invaded 
also closely resembles this. In other words, this syndrome, in partial or 
complete form, should arouse in the observer’s mind the possibility of one 
or other of these tliree varieties of lesion — meningioma of the inner end of 
the ridge, cerebral aneurysm, and naso-pharyngcal tumour invading the skull. 



INTRACRANIAL TUMOURS 


1 535 


The Postekiob Fossa of the Skull : Syndrome op the lateral recess 

Lateral recess . — The angle formed by the posterior surface of the petrous 
bone and the tentorium is a common situation for neurofibromata which 
grow usually from the eighth nerve, but occasionally from the seventh 
and from the fifth nerve, and press into the lateral lobe of the cerebellum. 
A highly characteristic clinical picture results, of slowly oncoming nerve 
deafness, unilateral signs of cerebellar involvement and some peripheral 
facial spasm, to which arc sometimes added facial weakness and tinnitus. Such 
tumours are not of great size, and therefore headache and papillcedema are 
often absent or occur late. 


INTRACRANIAL TUMOURS 


Under this heading are grouped all n<*.w formations which encroach upon 
the intracranial space, and which produce the familiar pressure symptoms 
and local symptoms of tumour, though some of these are not, strictly speaking, 
neoplasms. 

^Etiology. — The brain is one of the commonest seats of new growth 
in the body. Further, new growth is one of the commonest forms of struc- 
tural disease of the brain — vascular lesions naturally not being included 
under this heading. Thus, out of a total of 1309 patients admitted to the 
National Hospital in 1928, there were 1G3 cases of intracranial tumour, 132 
of disseminated sclerosis, and 113 of neurosjqihilis. 

Age . — Cerebral tumour may occur at any age, but it is relatively un- 
common in the verj'' young and in the very old. It seems to be somewhat 
more common in the female sex. The relation between head injury and 
the first appearance of symptoms of cerebral tumour, is one which occurs 
much too often to be ignored, though it is likely, in some of the cases in 
which this relation exists, that the blow on the head has simply served to 
bring a pre-existing tumour into symptomatic prominence, either by causing 
oedema or haemorrhage in its substance, or vicinity. It must be remembered 
in this connection that a cerebral tumour may exist for long periods without 
definite symptoms. 

Pathology. — The pathological classification of intracranial tumours 
has a practical importance, for when the nature of a new growth can be 
determined clinically, some idea of its future behaviour can be formed, and 
the surgeon can make his plana to meet the special problems which each 
variety of tumour presents. 

The chief varieties of intracranial tumour are as follows : 


Q?umour of the brain substance — Glioma. 

Tumour arising in the meninges — [ 

° ® i Auditory nerve tumour. 

Tumour of the pituitary body and stalk. 

Secondary carcinoma. 

Infective granuloma — Tuberculoma, Syphiloma. 

Blood vessel tumours. 

Parasitic cysts. 
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It is not possible to indicate the relative incidence of all these different 
types of tumour, but it is ijossible to state that glioma constitutes 40 per 
cent, of all intracranial tumours, and meningiomas and pituitary tumours 
together from 20 to 30 per cent. Formerly, the incidence of secondary 
carcinoma was said to be about 6 per cent., but a recent estimate by Elldngton 
places the figure at 20 per cent., and there can be no doubt that as greater 
precision in diagnosis is reached the frequency of this complication of visceral 
carcinoma will be more fully recognized. 

As its name implies the glioma is a tumour arising in the glial or sup- 
porting tissue of the brain, but within the limits of this term are included 
growths of varied cytological type and modes of growth. Some are richly 
cellular, highly vascular, rapidly growing and fairly circumscribed tumours. 
To these the name glioblastoma is given. Others are diffuse infiltrating 
tumours, invisible to the naked eye except where degenerative processes 
have occurred in them, very extensive and often bilateral. To this type 
the name of astrocytoma is given. They are prone to cyst formation and 
grow more slowly than the glioblastoma. In childhood a variety of glioma 
known as the medidhhlastmua is common. It is a richly cellular, highly 
malignant growth of the fourth ventricle. 

Very many other types of glioma have been described, but these classi- 
fications are ephemeral and largely artificial, for each type may be repre- 
sented within a single tumour, and changes from one type to another — ^from 
astrocytoma to glioblastoma — may occur in a given growth. Scherer has 
shown that none of these types is capable of extirpation, the astrocytoma 
because it is diffuse and largely invisible, the glioblastoma because death 
follows attempt to remove it. Thus, there is no such thing as a benign 
glioma. The best that can be said is that the astrocytoma recurs in some 
cases relatively slowly. Recurrence is invariable in all who survive partial 
extirpations. The glioma is not always a single tumour, contrary to what 
has been believed in the past. 

Meningioma and auditory nerve tumours. — These tumours of the 
meningeal sheaths which insulate the ectodermal nervous system occur 
next in order of frequency to the gliomas. The meningioma, or endo- 
thelioma as it is sometimes called, grows from the endothelial cells of the 
arachnoid villi where these penetrate the walls of the dural venous sinuses. 
It is therefore found in the neighbourhood of the various sinuses, especially 
the superior longitudinal, the spheno-parietal and the petrosal sinuses. The 
meningioma does not invade the brain, but compresses and displaces it, and 
may become imbedded in it. It may also develop outwards and invade the 
skull, appearing externally as a rounded boss on the top of the head. The 
auditory nerve tumour may be single, or may appear as part of a generalised 
neurofibromatosis, in whi^h case it may be bilateral on the eighth nerve. 
It grows in the lateral recess, where it compresses and stretches the fifth, 
seventh and eighth nerves, and also compresses and displaces the cerebellum 
and gives rise to internal hydrocephalus. 

Secondary carcinoma is probably more common than is generally realised. 
It is a frequent event in pulmonary cancer, and the presence of a secondary 
involvement of the brain may first bring the patient to notice. Indeed, 
in all adult cases presenting the signs and symptoms of intracranial tumour 
the possibility of carcinomatous metastasis should be explored, especially 
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in a patient who is losing weight. Secondary carcinoma gives rise to 
numerous deposits in the brain, of various sizes, and may also produce a fine 
infiltration of the pia-axachnoid, with or without macroscopic masses in the 
brain. When this “ meningitis carcinomatosa ” occurs alone its diagnosis 
may be difiicult. Secondary growths may follow primary carcinoma of the 
breast, stomach, uterus, or prostate, as well as of the lung. 

Cholesteatomata . — Sometimes called “ mother of pearl ” tumours, on 
account of their glistening appearance, are found in connection with the 
basal meninges* Their origin is uncertain. They are either of slow growth, 
or run a symptomless course. They consist of a greasy, greyish, friable 
and more or less laminated mass, made up of layers of a closely packed 
mosaic of flat polygonal cells. The tissue is necrotic, and contains no blood 

Among the rarer tumours of the brain may be mentioned dermoid tumours, 
teratomata, ohordomata, which arise from rests of the anterior end of the 
primitive notochord and are found below the base of the brain, lipomata, 
fibromata, neuromata, neuroblastomata, consisting actually of undifferenti- 
ated nerve cells, enchondromata, angiomata and psammomata. 

Cysts . — Cysts of the following nature may occur — (1) Congenital inter- 
peduncular or pituitary cysts, which arise from a pharyngeal rest in connection 
with the development of the pituitary gland ; the resulting signs are those 
of pituitary insufficiency, together with those of pressure upon the optic 
chiasma. (2) Simple serous cysts, which are presumably the remains of 
soft tumours, which have become completely degenerated. (3) Tumours 
containing cysts, presumably on the way to the formation of the above. 
(4) Blood cysts, the rare results of hsemorrhage which has become arrested 
(6) Cysts which result from softening after embolism and thrombosis.. 
When occurring in the yoimg, these cysts may lose every trace of their 
original origin, and form thin-walled cavities, containing colourless fluid, 
often extending from the ependyma to the pia mater, and involving the 
whole thickness of the pallium. They are termed “ porencepl^ly.’' 
(6) Cystic distension of the ventricles from obstruction, which forms local or 
general hydrocephaly. These are met with in connection with tumours 
in any situation and result from adhesive meningitis, particularly syphilitic 
meningitis. (7) Dermoid cysts. (8) Parasitic cysts, of which the more 
common is the bladder worm of the tapeworm, Tcsnia solium^ which is 
called, on account of the thickness of its wall, cysticercus cellulosae. They 
are usually multiple, and choose the region of the fourth ventricle as their 
site of predilection. They may be multiple in the basal meninges, and 
constitute a “ cysticercus meningitis.’^ It is usual for these cysts to shrink 
and to become calcified and obsolete in from 3 to 6 years. Less commonly, 
the hydatid of Tcsnia echinococcus is found. It is usually single, may 
reach a large size and present the signs of a slowly growiug tumour with 
eosinophilia. 

Infectious granulomata . — Tuberculomata are more common in the young ; 
but they may occur at any age. They very in size from that of a millet 
seed to that of a hen’s egg, and are more often found in the posterior fossa 
of the skull thai) above the tentorium. When large, coagulation necrosis 
and caseation occur in the centre, and on section the tumour presents a dry 
yellowish crumbhng or even diffluent centre, vrtth a greyish-red peripheral 
49 
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growing zone, where are located living tubercle bacilli and actively growing 
tubercles. The tuberculoma has an important aspect in connection with 
operation for extirpation. They are often situated favourably for extir- 
pation, yet in every case where this operation has been performed the patient 
has succumbed to tuberculous meningitis, often after recovery from an 
apparently completely successful operation. Such a tumour recognised on 
decompression should be left severely alone. 

Syphiloma . — This is not a common intracranial tumour. It grows most 
commonly from the meninges, and is therefore a surface lesion, though it may 
burrow deeply in the brain tissue. It is most commonly found above the 
tentorium. It is occasionally very hard in consistency, and tends in many 
cases to scar and become obsolete. It is sometimes impossible to distinguish 
this tumour from a tuberculoma without the aid of the microscope and the 
serum reaction. 

Actinomycomata and tumours from streptothrix infection occur in very 
rare cases. 

Symptoms. — The rates of growth of the different kinds of tumour vary 
widely. Some cases run their course from onset of symptoms to fatal ter- 
mination within a few weeks, while in others there is evidence of gradual 
growth over a period of years. In the latter group it may be only in the 
final stage that the true nature of the illness becomes apparent, and only 
in retrospect that earlier symptoms assume their real significance. This 
perhaps is especially so in the case of those tumours which for months or 
years have manifested their presence only by generalised epileptiform fits. 
In yet other cases, an intracranial tumour may remain latent during life, 
being revealed unexpectedly at post-mortem examination. 

Between these two extremes a great variety of symptom-complexes 
may be presented by an intracranial tumour. Thus, it may first show 
itself by producing signs of raised intracranial tension alone — that is, by 
general signs, or by signs of a gradually progressive local lesion alone — that is, 
by focal signs. Whichever of these two elements is initially lacking will 
probably appear later. A third manner in which a tumour may first signal 
its existence is — as has been mentioned — by the occurrence of generalised 
epileptiform fits in the absence of any other symptoms and signs. In this 
instance, also, general and focal signs will probably ultimately make their 
appearance. Again, a sudden onset of symptoms from haemorrhage into a 
glioma, or from oedema of surrounding brain, may usher in the clinical 
course of a tumour within the skull. 

The age of the patient is not without influence in determining the symp- 
tomatology and clinical course of a tumour. Thus, in childhood the early 
appearance of greatly raised intracranial tension — ^that is, of general symptoms, 
is the rule. This is mainly due to the fact that at this age the tumour is 
commonly in the fourth ventricle, and is thus favourably placed to produce 
internal hydrocephalus. In elderly persons, on the other hand, the picture 
of tumour is apt to be blurred, general signs are late in development, and 
focal signs are indistinct. Possibly the presence of a background of cerebral 
arterial degeneration and its associated cerebral change are responsible for 
this blurring of clinical outline. It may be supposed that the tumour does 
not write its mark upon a clean slate where there is arterial and cerebral 
degeneration already present. 
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General Manifestations. — These symptoms are the result of raising 
of the intracranial pressure, and accordingly fail when there is no considerable 
raising. Therefore they tend to be absent in all tumours of the brain stem, 
in infiltrating tumours of the centrum ovale, and also in advanced age and 
in the subjects of marked arterial disease. They consist in the following 
signs : Papilloedema, headache, vomiting, loss of vivacity and mental 
drowsiness, nasal irritation, giddiness, alteration of pulse-rate, of blood 
pressure, respiration, and general convulsion. 

PapillcBdema . — Tliis is by far the most constantly present of all the 
general manifestations. Papilloedema appears to be a stasis oedema of the 
nerve-head owing to the increased intracranial pressure forcing the cerebro- 
spinal fluid into the meningeal sheath which invests the optic nerve, and 
into the perivascular spaces which accompany the central vessels of the 
nerve. The nerve sheath becomes distended, and venous stasis occurs. 
On ophthalmoscopic examination the earliest changes are increased redness 
of the disk, distension of the veins, loss of distinctness of the nasal margin 
of the disk, with disappearance of the physiological pit. As the process 
increases the whole margin of the disk becomes lost. It enlarges in area, 
and becomes visibly swollen and presents the appearance of a mole-hill 
as seen from above. The point of emergence of the vessels, at the centre 
of the disk, becomes buried by white exudation, which occurs also all over 
the disk, and taking a form determined by the radiating nerve fibrils, gives 
the disk the appearance of being striated in a radial fashion, like a chrysan- 
themum. A similar exudate may rupture the membrana limitans interna 
in little droplets at the macula, and coagulating as it comes in contact with 
the vitreous humour, produce the characteristic radially arranged macular 
figure of “ macular fan,” exactly similar to that seen in renal disease. The 
venous congestion of the retina leads to multiple haemorrhages, which in- 
filtrate along the radially arranged nerve fibres, and for this reason are 
flame-shaped. With the outpouring of much exudation, the disk becomes 
white. In the course of time the hasmorrhages become white flame-shaped 
scars, the whole disk contracts, the swelling disappears, and the disk becomes 
white, flat and atrophic, and distinguished only from that of primary optic 
atrophy by the scarred remains of the exudate at its edge, producing a 
fluffy outline like that of torn cotton-wool, along the vessels and at the 
centre. In the early stages of papilloedema, even though there be con- 
siderable swelling of the disk, vision may be little impaired. As the process 
increases however, in proportion to the degree of the swelling to the amount 
of the exudate, and to the length of time the papilloedema has lasted in a 
severe condition, vision becomes impaired, and blindness results. Peri- 
pheral constriction of the visual fields, large pupil and dimness of vision, 
are the signs that, if the papilloedema be not speedily relieved, blindness will 
certainly result. Perfect vision may be retained for a time, even with a 
high degree of papilloedema. So important is papilloedema in the diagnosis 
of tumour of the brain, that it is necessary to bear constantly in mind all 
other causes which may give rise to it. 

Papilloedema may occur in certain general intracranial conditions other 
than tumour. In meningitis it occurs as a late sign, and rarely before the 
tenth day, and as so many cases of meningitis do not survive so long, it is 
chiefly met with in the more chronic forms, such as tuberculous meningitis. 
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and untreated cases of meningococcal meningitis. Abscess may also cause 
papillocdema ; but it is by no means common in this condition. 

Apart from intracranial disease papilloedcma occurs in the following 
conditions : (1) Local conditions of the retina and optic nerves. In con- 
nection with tuberculoma of the retina in the neighbourhood of the disk, 
the most intense papilloedema may be found. Retrobulbar neuritis occurring 
close behind the disk may cause a similar condition, especially if it be of a 
syphilitic nature. In these conditions the papillcedema is often unilateral, 
but in any of them it may be bilateral. (2) Renal disease may give a retinal 
picture of intense papilloedema, macular figure and hajmorrhages, some- 
times quite indistinguishable from that due to tumour. This is often seen 
in the' small white kidney of young subjects, and sometimes in small red 
kidney, but there is no fbrm of renal disease, even including tuberculous, 
amyloid and lardaceous kidney, in which papilloedema has not been observed. 
(3) Anficmic states of every kind sometimes give rise to papilloedema. As 
regards groups (2) and (3), it is essential to emphasise the facts that papill- 
oedema, headache and vomiting may occur as a symptom-complex, both in 
renal disease and in anaemic states. (4) Septicaemic conditions, and especi- 
ally those producing arthritis. Of these infective endocarditis is the most 
common ; but it has occurred with every form of septicaemic arthritis,^ and 
even in cases of acute rheumatism. (5) Further, papilloedema has been 
noted in connection with tumours, and with compressions and fracture- 
dislocations of the cervical cord, and also with acute myelitis. 

The retinal changes in diabetes are always, and those in renal disease 
often, distinguishable from papilloedema resulting from increased intracranial 
pressure. In diabetes the change is essentially a haemorrhagic retinitis from 
degeneration of vessels, sometimes with waxy-looking exudation in circinate 
patches ; and in renal disease it is often a general oedema of papilla and 
retina, with heemorrhages and white patches far away from the disk. The 
papilloedema resulting from increased intracranial pressure is always bilateral, 
though it may appear in one eye before the other, unless there be local 
pressure upon one optic nerve, which always delays or prevents papilloedema 
appearing in that eye. Otherwise, an earlier commencement upon one side 
is of no localising value whatever. 

Heciddche . — ^Although this symptom is a characteristic concomitant of 
raised intracranial pressure, it cannot be directly attributed to this, since 
a lumbar puncture which lowers this pressure may lead to increase of head- 
ache. It IB probable that the pain arises from stimulation of sensory nerves 
in the walls of the cerebral arteries by changes in tension. The dura mater 
is probably not the sensitive structure responsible for headache in cases of 
intracranial tumour. Aft^ destruction of the fifth nerve by Gasser ectomy, 
headache never again occurs upon that side. The sensation may vary from 
a mere feeling of Alness of the head to the most agonising pain. It is more 
often remittent than continuous, and may be absent for long periods together. 
It is rarely localised to any definite region, except when the growth actually 
involves the bone, or when pressure has caused local thinning of the bone, 
when local pain and tenderness on pressure may occur. Usually it is referred 
indefinitely to the frontal or to the occipital or to the vortical region. When 
occipital it may be associated with pain and stiffness of the neck, and head 
retraction. This is due to a general pressure effect, and does not indicate any 
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localisation. Headache may be entirely absent, even in the presence of severe 
papUloedema. It may precede the development of papilloedema, but more 
often it is later in its appearance. 

Only two-thirds of all cases of intracranial tumour present 
vomiting as a symptom. It rarely occurs in the absence of the two chief 
signs of increased intracranial pressure, papilloedema and headache. When 
the headaches are severe, it may be associated with much nausea, and the 
attacks are often referred to by the patient as “ bilious attacks." Usually 
a result of increased pressure, it may be directly produced by lesions of the 
cerebellum, irritation of the vestibular nerve, and by the visual disorientation 
resulting from diplopia. As a symptom of intracranial tumour it hardly 
deserves the cardinal importance which has been assigned to it in most 
descriptions of this disease. 

Loss of vivacity and mental drowsiness, — Even when intellectual capacity 
shows not the slightest impairment, there is from the first onset of symptoms 
a loss of vivacity, a slight heaviness and an absence of restlessness which is 
of value in diagnosis. It is almost unheard of for a tumour patient to suffer 
from insomnia. As the symptoms increase, so do heaviness and drowsiness, 
though a perfect but slow cerebration may persist until the latest stages 
of the disease. 

Giddiness. — Though this is an inconstant sign, it is often met with, and it 
may be due to vestibular irritation, when it amounts to an actual vertigo, or 
it may bo a sense of general unsteadiness. It is met with most often in sub* 
tentorial tumours, but may be quite a general symptom when very high 
pressure exists. 

Convulsions. — As has been mentioned, generalised epileptiform fits, 
indistinguishable from those of idiopathic epilepsy, may usher in the clinical 
course of tumour, and may be present for long periods as the sole indication 
of tumour. The onset of such fits in an apparently healthy middle-aged 
individual, never before subject to them, should always give rise to 
the suspicion of tumour of the brain. When later on in the course of the 
illness general and focal signs of tumour appear, the convulsions may not 
increase in frequency, and it is not possible to regard them as a sign of raised 
intracranial tension. They more probably arise from local circulatory 
disturbances. Beyond saying that they are most frequently found in tumours 
of the cerebral hemispheres, no localising value can be attributed to them. 

Bhodrpressurej pulse-rate and respiration. — There is a slight compensatory 
increase of the blood-pressure for every raising of the intracranial pressure, 
so that the cerebral circulation may be kept going. The failure of such 
compensation is often the cause of the sudden death which occurs in tumour 
cases. The pulse-rate is in the inverse ratio of the blood pressure, and, there- 
fore, of the intracranial pressure, and the pulse is slower than normal, where 
pressure is above normal. Respiration tends to be slow, and when the 
physiological condition of the intracranial contents is much disturbed, it 
tends to become irregular, grouped, and may show the wax and wane of 
movements which bears the name of Cheyne-Stokes respiration. 

Focal Signs. — These have been fully described in the section upon the 
localisation of lesions of the brain. In connection with localisation, however, 
it is important to recognise certain possible sources of fallacy in making a 
diagnosis. Blindness from papilloedema prevents any localisation by means 
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of the visual functions. Papilloedema usually causes at one stage great 
peripheral constriction of the visual fields which might be attributed to a 
bilateral lesion of the cuneus, and it may cause altitudinal hcmianopia, ix. 
blindness of the upper half of both fields, by sagging of the exudation into 
the lower part of the retina. Jacksonian epilepsy may occur in long-standing 
cases without any relation to the position of the tumour. 

Paralyses of cranial nerves may be serious pitfaUs. They are of value in 
localisation when occurring early, and in association with alternate hemi- 
plegias, and paralyses of the eighth, ninth, tenth, eleventh and twelfth are 
always of sure localising value. Paralysis of the sixth cranial nerve, perhaps, 
should always be disregarded as a localising sign for the following reasons : 
When 'the intracranial pressure increases from the presence of a growth, the 
first effect is that any superfluous cerebro-spinal fluid, of which there is 
normally very Utile, is expelled from the skull. Later, with further increasing 
pressure, since the only escape from the rigid skull is by its only opening, the 
foramen magnum, the medulla and cerebellum are pushed backwards towards 
the foramen magnum and come to fill up this aperture as with a cork. In 
all long-standing cases of increased pressure, the cerebellum will be found on 
autopsy, and especially when hardened in situ, to be deeply marked by the 
edge of the foramen, part of the cerebellum and medulla actually occupying 
the spinal canal. Corking up of the foramen magnum in this way offers a 
marked impediment to the flow of cerebro-spinal fluid, and is a most im- 
portant factor in the production of hydrocephalus, secondary to tumour. 
Bearing this in mind the immediately fatal effects which have followed 
lumbar puncture in long standing cases of high intracranial pressure will 
be at once understood and for ever avoided. This shifting backwards of 
the medulla and cerebellum will cause stretching of those cranial nerves 
attached to the medulla, in proportion as they are directed antero-posteriorly, 
and take a straight course between their attachments to the dura mater 
and their origin from the medulla, and of these the sixth nerves will be most 
affected, and afterwards the third, seventh and fifth in that order. These 
nerves will not only be stretched, but are subject to the increased pressure 
also, and they may accordingly cease function simply as the result of the 
increased pressure. Special mention should be made of tumours of the 
pituitary body and stalk. In the previous section the localising signs of 
lesions in the region of the optic chiasma have been enumerated, but since 
the different varieties of tumour in this locality have their own typical 
symptom-complexes, the following table may be useful in differentiating 
them. 

Diagnosis. — The differential diagnosis of intracranial tumour has to be 
made — (1) from other conditions causing papilloedema, (2) from other condi- 
tions causing headache, and (3) from other local lesions causing local signs 
within the brain. Renal disease, conditions of severe ansemia, encephalitis 
and meningitis may on occasion give rise to a combination of all three of 
these, very easily confused with the papilloedema, headache and vomiting 
of cerebral tumour. 

Hydrocephalus is only distinguishable from intracranial tumour by the 
enlargement of the head which takes place in young subjects, but when the 
skull is rigidly closed, the symptoms are identical with those of a non-localis- 
able tumour. 
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DIFFERENTIAL DIAGNOSIS OF TUMOURS IN THE PITUITARY REGION 

(WAISHE) 



Adenoma. 

PlTUITAHY 

Stalk Tumottk. 

MEl!fINOIOMA. 

Glioma op 
Optic 
C niASMA. 
(rare) 

Chromophobe. 

Chromophile. 

Mixed Cell. 

Age 

Incidence. 

From adolescence 
onwards. 

From 10 years to 
early adult life. 

From 30 years 
onwards. 

Usually in 

childhood. 

Fundus 

Oculi. 

Primary optic 

atrophy. 

Papilloedema in 

children ; usually 
primary optic 

atrophy in adults. 

Primary optic 
atrophy. 

Primary optic 
atrophy. 

Visual 

Fields. 

11 item 
hem 

poral 

ianopia 

( 

)cca8ion 

lliteiuporal 

heniianopia. 

ally homonymous hemi 

Ritemporal 

heniianopia. 

imopia ) 

Uitemporal 
hemianopm, 
proceeding to 
early blindness. 


Pr<»ssure 

Symptoms. 

Absent, or late. 

Early and severe, 
except in adults. 

Absent, or 

late. 

Absent, or late. 

Glandular 

Symptoms. 

Hypopituit- 

arism. 

Hyperpituit 

or 

Hipopituifc. 

Mixed. 

Hypopituitarism. 

Nil. 

Nil. 

Situation. 

Sellar. 

Suprasellar. 

Suprasellar. 

Suprasellar. 

Radiological. 

General enlargement 
and deepening of 
sella. 

Shadows above and 
in sella. Sella 
shallow, and with 
uneven floor. 

Commonly no 
change. 

Enlargement of 
sella forwards 
beneath ant. 
clinoid pro- 
cesses. 


Intracranial abscess is not often confused with tumour when it has an 
obvious cause in the vicinity of the brain, from bone disease, or an embolic 
cause at a distance, such as ulceration of the lung. It is an acute disease 
and rarely develops an increasing papilloedema. Accuracy in the early 
diagnosis of tumour cases depends upon the pertinacity with which every 
case of headache, every case of “ fits ” and indeed every case which shows 
any nervous symptom whatsoever, is systematically examined for signs of 
organic disease, and importantly upon that skill and practice with the 
ophthalmoscope which is so easily acquired with patience and a little deter- 
mination. The presence of a tumour having been determined, the necessity 
is to localise it. 
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Above the tentorium tumours may be difl5.cult or impossible to localise. 
So far as decompression is concerned the least indication, however slight, 
should determine the position of decompression. The external surface of the 
head should be carefully examined, and especially after it has been shaved, 
for now and tlien important indications of the position of a tumour may be 
afforded, for tumours may grow from the bone, or when internal may cause 
local absorption of the bone, and bulging of the skull. X-Bay examination 
should not be omitted, though it does not often afford important information. 
Tapping of the lateral ventricles, with analysis of their content as to protein 
concentration, and the introduction of air into the ventricles, with subsequent 
radiogram, and especially the injection of a thorium salt into the internal 
carotid artery in the neck, with immediate radio-instantogram, which shows 
the cerebral arteries and points out any region evascnlarised by local pressure, 
arc all methods of value. Ventriculography is dangerous, and should only 
be performed when immediate decompression is practicable if found to be 
necessary. 

The determination of the nature of a growth may be difficult or im- 
possible, and length of clinical history may be a fallacious guide, since a 
slow-growing tumour may be long latent, and sudden in its production of 
symptoms. It may be recalled, however, that in childhood medulloblastoma 
is the most frequently occurring of all intracranial tumours, and that it has a 
very characteristic picture : headache, vomiting, papilloedema, bilateral 
external rectus palsy and unsteadiness of gait. Again, a well-marked picture of 
a progressive frontal lobe lesion generally indicates the presence of a glioma, 
and the same may be said of the symptom-complex of a temporo-sphenoidal 
lobe lesion. But there can rarely be any certainty as to the pathological 
nature of a tumour, even when it is a secondary carcinoma, since the primary 
growth may be latent and unsuspected. 

It is important to remember that the finding of a positive Wassermann 
reaction in the serum of a patient presenting signs of intracranial tumour 
does not necessarily — or probably — vindicate that the growth is a gumma. 
Both syphilis and intracranial tumour are common diseases, and their 
occasional association is less rare than cerebral gumma. 

Course and Prognosis, — An intracranial tumour usually causes in* 
creasing symptoms, which progress with exacerbations and remissions, until 
papilloedema ends in blindness, and until the pathological intracranial 
condition becomes incompatible with even vegetative existence. At any 
time death may occur from vascular lesions, acute oedema or sudden raising 
of pressure. Tumours occasionally become obsolete — thus a tuberculoma may 
become scarred and calcified, and a glioma may become calcified or cystic ; 
but this result is too rare for consideration within the grounds of practical 
perspective. The averagd duration rarely exceeds a year after the ffiagnosis 
has become possible. 

Treatment. — The natural termination of a case of intracranial tumour 
is death, and the ideal of treatment must be the successful removal of the 
growth. Failing this, and it is frequently impossible, all that can be 
hoped for is the relief of headache and sickness, and delaying of blindness. 

In respect of the radical, surgical treatment of tumours, it will be remem- 
bered that probably more than half (if we include glioma and secondary 
carcinoma) are in the brain substance, and can be extirpated only by 
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mutilating operations, which may leave in their wake grave physical and men- 
tal disabilities. The success of such an extirpation cannot, therefore, be 
adequately expressed in terms of “ survival period ” — as it is not infrequently 
assessed — but rather in terms of the kind of existence which is prolonged. 
This may be purely vegetative, and distressing to the patient and his relatives 
alike. We may say, then, that the treatment of the gliomas is, and must 
of necessity always remain, the forlorn hope of surgery. On the other hand, 
signal successes have been obtained in the case of the meningioma, the 
auditory nerve tumour, the pituitary adenoma, and a few cystic astro- 
cytomas (particularly of the cerebellum). 

It will be seen, therefore, how important it is to be able with some pre- 
cision to determine the type of tumour present in any given case. When 
this is not possible, an exploratory operation is often justified. But it 
would be a mistake to suppose that surgical intervention is a matter of 
routine in every case in which intracranial tumour is diagnosed. Each case 
must be considered on its merits. 

Failing the possibility of a successful removal, the palliative operation 
of decompression may be needed to relieve the symptoms caused by raised 
intracranial tension. This consists in the free removal of bone, and the 
incising of the dura mater, over the region of the tumour when this is knowni 
or, failing localisation, in the right subtemporal region. For brain -stem 
tumours, decompression is not only useless, but also dangerous. 

Relief of pressure by dehydration . — ^There are circumstances in which 
it may lie desirable and necessary to reduce the brain volume and the intra- 
cranial pressure ; for example, to relieve pressure headache, to avert impend- 
ing coma or death, to render the patient capable of co-operating in his 
examination and thus facilitating a localising diagnosis, and finally to make 
surgical procedures more easy. Weed and M'Kibben have shown that the 
foregoing may be done by administering hypertonic solutions. In the 
ordinary case, the rectal injection of from 2 to 3 ounces of magnesium sulphate 
dissolved in 8 ounces of water may be tried. But for a very rapid efrect, 
intravenous injection of from 50 to 75 c.c. of a 50 per cent, solution of 
dextrose, or of a 15 per cent, solution of sodium chloride, is effective. Pain 
and vomiting may be relieved with the various analgesics of the coal-tar senes. 
When intracranial pressure becomes so high as to cause agonising pain, 
pulselessness and impending death, morphine in full doses will always relieve, 
and it is not dangerous. Convulsions should be combated with adrainistra- 
tion of bromides. 


ITYDROCEPHALUS 

Definition. — The term '‘hydrocephalus^’ denotes a uniform distension of 
the ventiicular system of the brain by the accumulation of cerebro-spinal 
fluid within it ; and this distension is associated, sooner or later, with an 
expansion of the cranial bones and enlargement of the skull. 

Hydrocephalus was formerly divided into acute and chronic, acute 
being applied to the condition of tubetculoufl meningitiB. But since any 
marked degree of ventricular distension is unusual in that affection^ and 
enlargement of the head very rarely occurs, tltis term has fallen out of use. 
In the majority of cases in which general atrophy of the cerebral tissues 
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occurs, fluid accumulates both in the ventricles and in the sub-arachnoid 
space ; but such compensatory enlargement is not to be regarded as, in any 
sense, of the same nature as true hydrocephalus. Such accumulation of 
fluid is found in cases of cerebral diplegia and general paralysis of the insane 
in children, and it also occurs in the brains of old people. It is merely the 
result of wasting and shrinkage of the brain-tissue, and the accumulation of 
fluid takes place in order to fill up the space which is vacated within the rigid 
skull. 

The enlargement of the head, which is not uncommonly found in rickets, 
has no connection with hydrocephalus. It is probably the result of mal- 
nutrition of cranial bones, which grow irregularly, and, being unduly soft, 
yield somewhat to the intracranial pressure. In rare cases of moderate 
degree, ventricular distension has been met with, but the enlargement of the 
head is never progressive, and the symptoms of hydrocephalus are absent. 

According to their clinical aspect, cases of hydrocephalus may be placed 
in one of three groups — (1) congenital hydrocephalus, in which the enlarge- 
ment of the head is present at the time of birth ; (2) acquired primary 
hydrocephalus, which may appear at any period of life ; and (3) secondary 
hydrocephalus. Under the name of secondary hydrocephalus may be 
grouped together all cases in which there is obstruction in the usual path 
by which the cerebro-apinal fluid leaves the ventricular cavities, or to the 
venous outflow from the choroid plexuses. But it is by no means clear that 
such obstruction is the sole or even the important agent in producing the 
ventricular distension. 

.etiology. — Hereditary influences are of importance in the causation 
of congenital hydrocephalus. This disease frequently affects several children 
of the same parents, and it may even appear as a striking family disease, 
affecting members of several generations of the same stock. Spina bifida, 
meningocele and hydromyelia are of frequent occurrence in association with 
this disease, and arrested and irregular development of the brain stem and 
cerebellum are the rule. Among other bodily deformities not infrequently 
associated with congenital hydrocephalus, may be mentioned harelip, cleft 
palate, talipes, rectal and testicular ectopia and imperforate anus. In a 
few cases definitely syphilitic lesions of the ependyma in the region of the 
brain stem have been found. The causation of primary hydrocephalus 
occurring after the time of birth is often obscure. The majority of the cases 
occur in childhood, yet no period of life seems to be exempt. In children, 
acute infective diseases, and especially gastro-intestinal infections, may occur 
as antecedents of hydrocephalus. In adults, syphilis stands in important 
relation in certain cases, some of which have been examined pathologically. 

The causes of secondary hydrocephalus arc, first, the sclerosing forma of 
meningitis, especially posterior basic and epidemic meningitis, very rarely 
tubercular ; secondly, intracranial neoplasms encroaching upon the ventri- 
cular system, especially tumours of the brain stem and subtentorial region ; 
thirdly, adhesive phlebitis of the cerebral blood-sinuses. 

Pathology. — Hydrocephalus is directly due to an excess of cerebro- 
spinal fluid present within the ventricular system of the brain. The fluid 
is normally secreted by the choroid plexuses of the ventricles, which over- 
flow into the subarachnoid space through the foramina of Luschka and 
Majendie in the roof of the fourth ventricle. It then fills the basal cisterns 
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and passing forwards between the tentorium cerebelli and the brain-stem 
flows up over the cerebral hemispheres. It leaves the subarachnoid space 
through the arachnoid villi, which pierce the walls of the dural venous 
sinuses and discharge their contents into the venous blood. Some of the 
fluid passes downwards into the spinal subarachnoid space, but its absorption 
is probably wholly within the skull by the channels mentioned. Obstruction 
to the absorption of the cerebrospinal fluid into the blood stream is the 
essential factor. This obstruction may arise at various points. There may 
be congenital atresia of the aqueduct of Sylvius which traverses the brain 
stem and joins the third and fourth ventricles. It may arise from occlusion 
of the foramina of Luschka and Majendie by adhesions resulting from an 
old acute lepto-meningitis. It will be apparent from these considerations 
that congenital hydrocephalus must be due either to atresia of the aqueduct, 
or to adhesions blocking the exit of the fluid from the ventricular system, 
these adhesions being the result of some pre-natal inflammatory process. 
Acquired hydrocephalus may follow an acute lepto-meningitis which has 
been productive of adhesions at either, or both, of the situations named 
above. It may also follow some other mode of blocking of the exits from 
the ventricular system. Such blocking is commonly produced by an intra- 
cranial tumour. The distension of the ventricles which necessarily ensues 
upon defective absorption of cerebro -spinal fluid from any of these causes is 
naturally maximal in the infant or child in whom the state of the skull vault 
allows of expansion of the intracranial space and of an enormous degree 
of stretching of the cerebral walls of the ventricles, especially of the lateral 
ventricles. 

The quantity of fluid which is found in the ventricles after death varies 
greatly, a usual quantity being from 15 to 20 ounces. In long-standing 
cases with great cranial enlargement, very large quantities have been met 
with. The characters of the fluid do not differ greatly from those of normal 
cerebro-spinal fluid. Its density varies from 1008 to 1010. It is clear, 
colourless or slightly yellowish, and the reaction is alkaline. It contains 
a very small quantity of albumin and a comparatively large quantity of 
alkaline chlorides. 

The dilatation of the lateral ventricles is always more extensive than 
that of the third ventricle, and is usually symmetrical upon the two sides, 
and it affects the body of the ventricle more than the cornua, so that the 
central cortex is the most thinned. The foramina of Monro are greatly 
enlarged and the anterior pillars wasted. 

The convolutions are flattened, and the sulci indistinct. The thickness 
of the cerebral substance is much reduced. In advanced cases, the cerebral 
hemispheres have the appearance of a thin-walled sac, which collapses 
entirely when the contained fluid is allowed to escape. In a few cases, the 
aqueduct has been found closed, as if by antecedent adhesive ependymitis. 

Symptoms. — The clinical manifestations of hydrocephalus fall into two 
groups, which result, respectively, from the effects of the abnormal intra- 
cranial pressure, first upon the brain-case, and secondly upon the nervous 
structures. In the congenital form, the enlargement of the head is the first 
noticeable feature ; and this is true also of some cases of acquired hydro- 
cephalus in young children. In most oases of acquired hydrocephalus, on 
the other hand, the nervous symptoms are first in evidence — ^namely, per- 
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sistent headache, vomiting, mental impairment, convulsions and sometimes 
papilloodema. The evidence of cranial enlargement may succeed these 
symptoms, and the older the subject, and consequently the more resistant 
the cranial walls, the more severe are the nervous symptoms, and the later is 
the cranial enlargement in appearing. In some cases of congenital hydro- 
cephalus, enlargement of the head takes place during intra-uterine life, and 
it may be so great as to make delivery impossible without destruction of the 
head. More frequently, the cranial enlargement, not noted at the time of 
birth, becomes evident during the first few weeks of life. 

Enlargement ol the head is the most striking feature of hydrocephalus 
in children. The increase usually afiects all the diameters of the cranial 
cavity, and is most marked on the vertex and least at the base. Trousseau 
compared the opening out of the cranial bones, which occurs as the head 
enlarges, to falling back of the petals of an opening flower. The forehead is 
large, rounded, and projects forwards ; the temporal fossae are obliterated, 
and the parietal eminences carried backwards. The vertex is often somewhat 
Battened, as also may be the occipital region. The direction of the external 
auditory meatus alters with the increasing size of the head ; normally directed 
obliquely forwards, it comes to look directly inwards, or even obliquely 
backwards in severe cases. The head is frequently asymmetrical. In young 
children the sutures may be widely open, and then there is marked bulging 
along those lines and at the fontanelles. The skull may attain enormous 
dimensions, and many examples are recorded in which the circumference 
has been from 60 to 90 cm. The face is characteristically triangular, con- 
trasting markedly with the forehead. Wasting of the facial subcutaneous 
tissues and retarded development of the maxilla and mandible often render 
this contrast still more striking. Bulging of the orbital plates of the frontal 
bone i^resses down the eyeballs, so that the pu])ilB become more or less covered 
by the lower lids, and a band of the sclerotic may be visible between the 
iris and the upper lid. The hydrocephalic child often uses his hands to de- 
press the cheeks, and so draw down the lower lids out of the position in which 
they impair the lino of vision. The hair of the head becomes scanty, the 
subcutaneous veins of the scalp are often greatly developed and distended, 
and sometimes a vortex of distended veins radiates from the region of the 
anterior fontanelle. The general nutrition is poor, and bodily development 
retarded, in proportion to the severity of the eHeot of the intracranial pressure 
upon the nervous system. Auscultation may reveal a cephalic bruit, but this 
is neither a characteristic nor a constant sign in hydrocephalus, for it is fre- 
quently met with in rickety children, and may be present in a normal subject. 

The nervous disorders which appear during the course of hydrocephalus 
are both variable and inconstant, and acute symptoms are of rare occurrence 
if the disease appears at an age at which the skull is still yielding. On the 
other hand, if the ventricular distension commences when the growth and 
ossification of the skull are complete, the nervous symptoms which arise are 
very severe, and resemble closely the general efiects of intracranial growths. 
In secondary hydrocephalus, the sympboms due to this condition emerge 
from those of the preceding meningitis or sinus thrombosis, or arc blended 
with those of the coexisting intracranial growth. 

In children, the nervous symptoms of hydrocephalus, whether it be con- 
genital or acquired, may be summed up in the following list, the symptoms 
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being frequent in the order in which they are enumerated ; convulsion, 
mental failure, spastic paralysis of the limbs, headache, optic atrophy, 
nystagmus, vomiting, papilloedema. There is no constancy in the occurrence 
of these symptoms. Convulsion may not occur at all, and mental acuity may 
be unimpaired. Spastic weakness occurs in less than one-half of the cases, 
whilst optic atrophy is met with still more rarely, and papilloedema is dis- 
tinctly unusual. 

Convulsion . — ^While it is to be borne in mind that the whole course of 
hydrocephalus in children may run without the occurrence of convulsion, 
yet in the majority of cases this symptom is conspicuous. In some of the 
post-natal cases the symptoms of cerebral disorder are ushered in by con- 
vulsion, and it is probable that such convulsions are the immediate ex- 
pressions of the morbid process, of which the primary hydrocephalus is 
the final result. The convulsions which recur at intervals throughout the 
course of the majority of cases of hydrocephalus result from a condition of 
functional instability of the cerebral cortex, which long-continued increased 
intracranial pressure brings about. The convulsions are usually general, with 
loss of consciousness. 

All degrees of mental reduction occur, from the least noticeable to com 
plete idiocy. The more severe forms of mental impairment are met with in 
congenital cases, and especially when cerebral agenesia, porencephaly and 
teratologioal defects are associated. The psychical reduction is less pro- 
minent the greater the age at which the symptoms commence, and, as a rule, 
the intelligence is far greater than the severity of symptoms (cranial enlarge- 
ment, paresis, etc.) might lead one to expect. Cerebration is usually 
slow and the disposition placid, and periods of somnolence are of common 
occurrence. 

The effect of long-continued ventricular distension in many cases is to 
cause degeneration of the p5rramidal system, and, according to its degree, the 
latter entails bilateral spastic paralysis with contracture. The first signs of 
the onset of this event are exaggeration of the deep reflexes, and the change 
in type of the plantar reflexes from the flexor to the extensor response. The 
lower extremities are affected earlier and to a greater extent than are the 
upper, and at one period of the disease a case may present the picture of 
cerebral paraplegic rigidity comparable with that of Little’s disease. The 
upper extremities are affected later. The paresis of the limbs is almost 
always symmetrical and equal upon the two sides, Sensibility is generally 
normal. 

Vision is interfered with in a considerable proportion of the cases. The 
enlargement of the infundibular portion of the third ventricle, by pressure 
upon the inner borders of the converging optic tracts, may cause bitemporal 
hemianopia with atrophy of the nasal portions of both optic disks, this condi- 
tion subsequently progressing to complete blindness and complete optic 
atrophy. More often the increased intracranial pressure causes atrophy 
of the optic tracts and secondary atrophy of the optic disks. 

In other oases, optic atrophy is the result of papilloedema. In late child- 
hood and in adult life papilloedema is the rule, and optic atrophy seems always 
to be consecutive to this. Strabismus is commonly present in congenital 
oases, and it is most frequently convergent. Nystagmus is met with in the 
subjects of hydrocephalus who are blind from optic atrophy, and it is of 
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frequent occurrence in long-standing cases in which spastic paresis is well- 
marked. 

Headache is often complained of, and especially during the early days 
of illness in acquired cases, but this symptom never dominates the clinical 
picture in children, and is never so severe and persistent as that arising from 
the presence of an intracranial growth. Cerebral vomiting is of compara- 
tively rare occurrence. 

When one considers the profound anatomical alterations which take place 
in the advanced stages of the disease, the occurrence in some cases of unusual 
symptoms indicative of interference with the functions of the cerebellum, 
brain stem and cranial nerves is easily explicable. Unilateral or bilateral 
ataxy, vertigo, deafness, anosmia and paralysis of cranial nerves, are the 
most important of such unusual symptoms. 

The signs of failure of the nervous system as a whole usher in the fatal 
result in severe cases. For some days or perhaps weeks before death, hebe- 
tude may become profound ; spastic paresis gives place to flaccid paralysis 
with muscular wasting, the deep reflexes disappear, and the sphincter mechan- 
ism loses its control and subsequently its tone. 

Hydrocephalus which commences in late childhood or in adult life presents 
an aspect widely diflerent from that just described. At these periods of lif^ 
the bones of the skull are Arm and resistant, and the sutures resist for a long 
time before yielding to the increased intracranial pressure. The general 
symptoms are acute, and the course of the disease is often rapid to a fatal 
termination. There is usually no enlargement of the head to aid the diag- 
nosis, and the symptoms — headache, vomiting and papilloedema — resemble 
those of a non-localisable intracranial growth. 

The headache is severe and usually paroxysmal, and it may be so intense 
as to cause sudden death, while, not infrequently, the suflerer loses all control 
during the paroxysms. Speaking generally, the headache is of much greater 
severity in adult hydrocephalus than in intracranial growth. Similarly, 
vomiting is apt to be more severe and persistent than that associated with 
cerebral growth. In many of the cases, a fatal result occurs before enlarge- 
ment of the head, and before cerebral degeneration has produced further 
signs of spastic paresis than an increase of the deep reflexes, foot clonus and 
the change of the plantar reflexes to the extensor type. General convulsions 
ind attacks of coma are not rare. 

Diagnosis. — Where enlargement of the head is manifest the diagnosis 
of the disease presents no difficulties. The large head of rickets is easily 
distinguishable from hydrocephalus by its diflerent conformation, by the 
association of the other signs of rickets, by the absence of nervous symptoms, 
by its non-progressive nature, and by the results of anti-rachitic treatment. 
The distinction between the primary and the secondary forma of hydro- 
cephalus in children should present no difficulty, if a correct history of the 
early symptoms can be obtained. The initial manifestations in the primary 
form are slight, and cannot be confused with those of meningitis or of sinus 
thrombosis. Intracranial growths which cause early and marked hydro- 
cephalus are situated in some part of the brain-stem from the third ventricle 
to the medulla, and growth in such a position must of necessity produce such 
early pathognomonic localising signs as to leave no excuse for erroneous 
diagnosis, save imperfect observation. 
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In adults the absence of cranial enlargement in most of the cases make, 
it impossible to separate the malady with certainty from intracranial growths 
It must be borne in mind, however, that headache, vomiting and papill- 
oedema of rapid progress are not necessarily signs of intracranial growth, 
but may be the symptoms of primary hydrocephalus. 

Prognosis. — This depends upon the cause of the hydrocephalus, upon 
the degree of severity of the symptoms, and upon whether it is progressive 
or not. In all severe and progressive cases the prognosis is hopeless, and 
the same is true of hydrocephalus secondary to inoperable neoplasm. In 
some of the slighter cases, both of the congenital and of the acquired form, 
the process becomes arrested, and the patient may attain to adult life with 
the possession of all his faculties. In cases in which the disease becomes 
stationary, the prognosis as regards mental capacity and the continuance of 
recurring convulsion has to be considered. If the mental capacity at the 
time of arrest is fair, it is not likely to deteriorate further, unless epilepsy is 
established. When mental reduction is marked at the time of arrest, a 
great degree of improvement cannot be reasonably expected. 

Treatment. — While some cases of hydrocephalus cease to progress, and 
the symptoms disappear permanently under medical treatment, a like result 
has occurred in cases in which no treatment has been applied. 

The importance of syphilis in the aetiology of hydrocephalus suggests the 
employment of anti-syphilitic treatment. 

The results of surgical interference for the relief of pressure and to attempt 
the re-establishment of a way out for the cerebro-spinal fluid have been, up 
to the present, so unfavourable, that many writers and authorities consider 
such measures unjustifiable. It must bo borne in mind, however, that in 
severe and progressive cases one is dealing with a necessarily fatal malady, 
and a few encouraging results have been published, which appear to justify 
further investigation. Paracentesis of the ventricle is both useless and 
dangerous, for when relief follows the operation it is only temporary, and 
where cerebral tension is very high an immediately fatal result may super- 
vene. liepeated lumbar puncture is advisable in the earlier days ; but this 
is only possible in cases in which the theca is in free communication with 
the ventricular space. 


ENCEPHALITIS 

Acute inflammation of the brain occurs under widely diHerent clinical 
associations. It may occur as a primary disease or as a compUcation of 
known infective processes, affecting the system locally, generally, or as an 
associated event in diseases of the meninges. As a primary condition it is 
met with in the form of lethargic encephalitis. It is the constant result 
of trauma to the skull, if this be sufficiently severe. It is found as the result 
of infection of the brain with pyogenic organisms, cither from local sources 
in the neighbourhood of the brain (septic bone disease), or from pyeemia, 
and may be then either suppurative (brain abscess) or non-suppurative. In- 
fections by many of the specific fevers may cause it, and especially measles 
and scarlet fever. Acute encephalitis may occur in rare cases as the sole 
manifestation of cerebral syphilis. In all forms of meningitis there is some 
degree of extension of the inflammation into the brain tissue, and this 



1552 DISEASES OF THE NERVOUS SYSTEM 

assumes an important degtee in tuberculous meningitis, and sometimes in 
epidemic meningitis. The symptoms Common tn all forms of encephalitis 
ate the general symptoms of severe intracranial disease — headache, som- 
nolenee* coma, irritability, convulsions, delirium and vomiting; and, in 
addition, local symptoms of irritation and paralysis, which are determined 
by the position and extent of the lesions. 

1. SUPPURATIVE ENCEPHALITIS 

Synonym. — Intracranial abscesB. 

^ffitiolOgy .-^Suppuration within the brain substance is never primary, 
but the residt of extension of infection from neighbouring tissues or by the 
blood stream from foci of infection in distant organs. In rare cases, the 
focus of original infection is undiscoverable. 

The following are the important causal factors : 

1. Trauma . — In the case of penetrating wounds the missile may be 
the source of the infection. Lacerated wound with fracture may allow of 
infection from the surface or from the middle ear, nose or pharynx. In 
these cases, meningitis often occurs in addition to abscess. Though not 
traumatic in a strict sense, any local lesion of the brain may become a locus 
reSistentias minoris for the settling down of suppurative organisms derived 
from the blood stream, and in this way abscess has followed upon vascular 
lesions and the lesions of primary encephalitis. 

2. Extension from infected regions in the immediate vicinity. The im- 

portant cause of infection is any form of infective disease in the bones or 
soft tissues of the skull, calvarium and surrounding regions. Caries of the 
petrous bone from middle ear disease is the most common cause, while 
septic conditions of the nasal cavities and their accessory sinuses, or of any 
of the bones of the skull, suppuration of the scalp, orbital cellulitis and 
carbuncle of the neck are other causes. The exact manner of advent of 
the infection into the brain substance may differ in different cases. It may 
be by a septic thrombosis of a vein communicating between the infected 
region and the brain, or by extension along lymphatics similarly communi- 
cating, or by direct extension, as when the temporal lobe becomes adherent 
to the tegmen tympaiii, or it may be trans-meningeal by the direct trans- 
ference of organisms across the meningeal space, without general meningitis 
occurring. That this latter mode of infection is a common one is suggested 
by the facts, that when the primary disease affects the upper jsiirf ace of the 
petrous bone, the abscess is in the temporal lobe, and when the posterior 
aspect of the temporal bone is affected the abscess is in the cerebellum ; and, 
most importantly, in all these cases of abscess from extension, the cerebro- 
spinal fluid shows the presence of polymorphonuclear leucocytes, thus 
showing that the meninges have been infected, although no symptoms of 
meningitis arise. ' 

3. Pymmic states . — Abscess of the brain does not often occur in sympto- 
matic pyaemia. It may occur in infective endocarditis, and then multiple 
abscesses may be found. Sometimes in this condition multiple small spots 
of encephalitis, containing many polymorphonuclear cells but not definite 
abscesses, are met with. Much more commonly, abscess results from a single 
septic embolus from chronic pulmonary infection, such as bronchiectasis, 
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empyetriB and lung abscess. In rare cases metastatic abscess may arise from 
bone disease, liver abscess and in the course of specific fevers. The micro- 
organisms responsible for the infection are usually streptococcus, pneumo^ 
coccus and staphylococcus, and often the infection is mixed. B. coli is 
sometimes found, and in rare cases atreptothrix and oidium albicans. 

Pathology.— The abscesses which result from local disease of the skull 
bones and surrounding tissues may be extradural, subdural or encephalic : 
in the first two cases they are invariably situated in the immediate vicinity 
of the antecedent seat of infection. The extradural abscess may reach a 
Very considerable size and may burst externally, or into the meninges or 
into a blood sinus. The subdural abscess is confined in meningeal adhesions 
between the dura mater and pia mater. The contiguous surface of the brain 
is generally softened and has often disappeared, the abscess cavity extending 
deeply into the brain substance. This variety rarely has any capsule on the 
cerebral aide. Encephalic abscess commences generally in the siibsulcine 
white matter of the temporal lobe, and lateral lobe of the cerebellum. In 
one-half of all cases the abscess is in the temporal lobe, and in one-third in 
the lateral lobe of the cerebellum. The remainder are divided between the 
parietal lobe, the pons Varolii and the frontal lobe, in order of diminishing 
frequency. The size of the abscess varies up to that of a hen’s egg. A 
recently formed abscess is irregular in shape with ill-defined limits, but in 
about 7 days it shov^ a definite capsule which may rapidly become of con- 
siderable thickness. The interior of the abscess cavity is usually of a greyish- 
green colour, and the pus is greenish and often fetid. The surrounding 
brain tissue is always oedematous and often softened. Rupture occurs in 
about ono-aixt-h of all cases that are not afforded operative interference, and 
the rupture takes place most commonly into the ventricle and less frequently 
into the arachnoid space. 

Symptoms. — An encephalic abscess has its origin in inflammation, and 
constitutes, when developed, a foreign body within the skull. Death may 
result from the effects of continually increasing intracranial pressure and 
wide interference with cerebral function, or from spread of tlie infection from 
the abscess. The symptoms maybe grouped in four classes — (1) those of 
local suppuration; ^2) those due to increased intracranial pressure; (3) 
localising signs dependent upon the position of the abscess ; and (4) those of 
terminal extension of the infective process. 

In extradural and subdural cases, the symptoms are generally acute and 
the course is rapid ; the signs of pressure ate severe, whilst localising signs 
are rare and a state of latency is not observed. In the majority of encephalic 
abscesses, on the contrary, the signs of initial suppuration are slight and are 
apt to be swamped by the symptoms of the preceding disease, otitis media, 
empyema, infective endocarditis, etc., and tor this reason may bo easily 
overlooked. A latent period in which symptoms are insignificant or com- 
pletely absent may follow, and last for weeks or months. In the end, the 
latent period is broken, either by an acute outburst of symptoms, the resnlt 
of extending infection, or the si^s of progressive intracranial tumour arise. 

The general symptoms which are likely to appear when a brain abscess 
ia developing or emerging from a latent condition are pyrexia, which may 
be associated with rigor, headache, vomiting, irritability, vertigo, drowsiness 
deepening intd coma, slowing of tlie pulse, respiratorv and cardiac irTCgii* 
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larity, convulaions rarely, and papillcndeina as a late sign. In addition, there 
is a lencocytosis of the polymorphonuclear variety in the blood, and a small 
number of polymorphonuclear leucocytes in the cerebro-spinal fluid in those 
cases arising by extension from disease of the cranial bones, but not in meta- 
static abscesses. The general symptoms vary much in their intensity and 
in the individual incidence of each of them, and in metastatic abscesses they 
may be almost absent, the local signs alone giving the indication that a 
cerebral lesion is present. Headache is rarely absent, and may be intense 
with spreading abscess. Vomiting is also an almost constant sign. Drowsi- 
ness is one of the most valuable of all the indications when any cause for the 
occurrence of cerebral abscess is present. Slowing of the pulse is also an 
important indication of a rising intracranial pressure. Papilloedema occurs 
late, and is often not present in acute abscesses at the time when diagnosis 
is all-important from a surgical point of view. It rarely occurs until an 
abscess has been present for a week, and is generally of low grade. With 
half-latent chronic abscesses, and with metastatic abscesses which attain a 
large size, it may be intense. 

Local signs . — Generally speaking, the more recent and acute the abscess 
is the less definite are the local signs. In more chronic abscess, and in meta- 
static abscess, the local signs are usually more distinct. When there is a 
local cause for the abscess this constitutes an important localising sign, 
since abscess forms almost always in the immediate vicinity of site of infec- 
tion. Thus rhinogenic abscesses are situated in the frontal region, and otitic 
abscesses are almost invariably situated either in the temporal lobe or in the 
lateral lobe of the cerebellum of the same side as the ear disease. 

Metastatic brain abscesses may be situated anywhere, but they are more 
common in the region of distribution of the Sylvian artery, and in my experi- 
ence have been more common in the posterior part of this supply — that is, 
in the parietal and occipital lobes. Metastatic abscess is sometimes pre- 
ceded by definite indications of the embolism which gives rise to the abscess, 
such as local convulsion, local transient weakness or loss of consciousness, 
and such an event may precede the signs of abscess by many weeks. The 
local signs of lesion in the various regions of the brain are d(‘.scribcd in the 
section under that heading. Local diagnosis is often difficult owing to the 
condition of somnolence preventing the possibility of accurate examination. 
In these circumstances such slight signs as the absence of the abdominal 
reflex on one side, the presence of an extensor response in the plantar reflex 
of one side, or any aphasic signs, are important indications of temporal lesions ; 
and unilateral hypotonia and nystagmus and attitudes, of cerebellar lesions. 
The initial signs and symptoms of encephalic abscess may lessen and dis- 
appear, and the abscess is said to become latent. The latency may be com- 
plete, or it may be broken by occasional headaches and transitory symptoms 
indicative of intracranial mischief. Much more commonly the abscess grows, 
and death occurs invariably ill the absence of surgical interference, either from 
increasing intracranial pressure or from the rupture of the abscess, either 
into the ventricle, or on to the surface, with the production of general 
meningitis. 

Diagnosis. — In those cases where there is no local cause for the formation 
of an intracranial abscess by direct extension, and no distant cause known 
or discoverable for the formation of a metastatic abscess, diagnosis is difficult, 
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iiand the distinction of an abscess from a tumour can hardly be;, made with 
certainty. The presence of p3rrexia and of a polymorphonuclear leucocytosis 
in the blood may suggest the diagnosis in some cases. Where, however, 
the common antecedent causes of abscess exist in the form of ear disease,^ 
etc., or suppurative chronic lung disease, the diagnosis is relatively simple. 
For example, the advent of local or general intracranial signs in a case of 
chronic bronchiectasis from the first leaves no alternative diagnosis. When 
ear disease or local septic conditions of the region of the skull are present, 
local and general intracranial signs are due either to meningitis, abscess, 
sinus thrombosis, osteomyelitis of the base of the skull, or rarely to acute 
otitis. 

Meningitis can be at once distinguished not only on account of the more 
irritative and rapidly oncoming symptoms, which differ somewhat from those 
of abscess, such as head retraction and rigidity of the neck, Kernig’s sign, 
delirium and tremors, but by the lumbar puncture which gives the turbid 
cerebro-spinal fluid, containing polymorphonuclear cells and organisms in 
quantity. It must not be lost sight of that an abscess at any stage of its 
formation may be complicated by the development of general suppurative 
meningitis. Sinus thrombosis is usually accompanied by much oscillation 
of temperature, and by repeated rigors and oedema, and tenderness in the 
region of the emissary veins of the blocked sinus may be present. The 
diagnosis of the latter condition is not of vital importance, and its considera- 
tion should cause no delay in summoning the aid of the surgeon. The pre- 
sence of any symptoms of intracranial disturbance, where tympanic septic 
disease exists, calls for immediate surgical interference, and the surgeon, 
after cleaning out the diseased tympanum, completes the diagnosis by 
examining the lateral sinus, both the temporal lobes and the lateral cerebellar 
hemisphere, and proceeds to those measures which the results of his explora- 
tion indicate. Acute otitis media may give rise to severe intracranial symp- 
toms like those of meningitis, convulsions even occurring which may subside 
dramatically after perforation of the tympanic membrane, but it must be 
remembered that the chronic and not the acute forma of otitis give rise to 
septic extension to the brain. Osteomyelitis of the base of the skull extends 
from chronic bone disease in the region of the ear or nose. There is much 
pain in the base of the skull, and sometimes many cranial nerves are impli- 
cated at their foramina of exit. Skiagraphy will indicate the loss of bony 
structure- The malady is a chronic one, and usually ends in a terminal 
meningitis. 

Prognosis. — Cerebral abscesses with very thick walls and inspissated or 
oven calcified contents have been found post mortem, many years after the 
presumed time of formation of the abscess. Spontaneous evacuation of an 
abscess through the diseased ear, or through a sinus in the area of the local 
disease causing the abscess, has been followed by recovery. It is probable 
that no abscess becomes permanently quiescent after it has given rise to 
severe symptoms. The prognosis in cases of cerebral abscess, therefore, is 
that a fatal result will occur, unless successful surgical interference is possible. 
If the abscess is reached and drained, recovery often occurs rapidly, but this 
is never certain, for extensive perifocal softening, meningitis and sinus throm- 
bosis may occur. Moreover, a general suppurative encephalitis may extend, 
in spite of draining the abscess. 
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Treatn^^t. — The most rigorous prophylaxis should be employed that 
all patients suffering from septic nasal and ear diseases, and infective disease 
of the scalp and cranial bones, shall not pass out of observation until such 
disease is beyond all doubt cured. The only treatment for developed abscess 
is exploration and drainage. The liability to the occurrence of septic menin- 
gitis may perhaps be lessened by the administration of hexamine. The usual 
measures for the relief of pain should be employed. 

2. LETHARGIC ENCEPHALITIS (see p. 1676) 

MENINGITIS 

Definition. — The inflammatory processes to which we apply the name of 
meningitis are infective in origin, and usually have their seat in the lepto- 
meninges — the pia -arachnoid. A true inflammatory lesion of the dura 
mater, that is, pachymeningitis, is much less common, and is usually a 
localised process due to the direct spread of infection from adjacent bone. 

Acute leptomeningitis, on the other hand, is usually generalised, and 
even when it arises from a local focus of infection it spreads rapidly through- 
out the subarachnoid space, this spread being facilitated by the cerebro- 
spinal fluid and also by the negligible bactericidal potency of this fluid. 
Further, the inflammation not only produces its characteristic chaifges 
in the pia-arachnoid, but also greatly changes the composition of the cerebro- 
spinal fluid. These changes may be said to reflect with considerable accuracy 
the nature and cause of the meningitis, and thus it is that the examination 
of this fluid has so great a diagnostic value. Acute leptomeningitis may be a 
primary infection, or may be secondary to some infective lesion elsewhere 
in the body. 

Pachymeningitis may be cranial or spinal, and is usually secondary to 
either syphilis, tuberculous disease of bone, or middle-ear suppuration. 
The condition formerly known as “ pachymeningitis interna haemorrhagica ” 
is now regarded as traumatic and not inflammatory in origin, and is described 
under the heading of chronic subdural hsematoma (cf. p. 1593). 

The fine infiltration of the pia-arachnoid by the cells of secondary 
carcinoma, of glioma, or sarcoma has been spoken of as a meningitis, but 
although such an infiltration may give rise to symptoms resembling those 
of a true meningitis, the term is not strictly accurate, though it is well to 
bear in mind that this form of new growth does occur and give a picture of 
meningeal irritation. 

Examination op Cbhebro-spinal Fluid 

The normal cerebro-spinal fluid is clear and colourless. As obtained by 
lumbar puncture, it is founcf to be under a pressure of from 60 to 150 mms. 
of water and to contain from 0 to 6 cells (lymphocytes) per c.cm. Its chemical 
composition is as follows : 

Protein (mainly 

albumin) . . O-Ol per cent. (10 to 20 mgrms. per 100 c.c.) 

Glucose 0'05 to 0-08 „ (50 to 80 mgrms. per 100 c.c.) 

Chlorides 0*72 to 0-75 „ (725 to 750 mgrms. per 100 c.c.) 
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The lumbar puncture is made in the hrst interspinous space above a line 
joining the highest points of the iUac crests, which is the space between the 
third and fourth lumbar spines, or it may be made with equal rectitude in 
the space between the second and third lumbar spines. The needle should be^ 
introduced exactly in the middle line and at right angles to the surface, close 
to the upper spinous process of the interval used. Normally the fluid escapes 
drop by drop. If it runs rapidly or spurts out, this is an index of the increase 
of the cerebro-spinal pressure. Such an increase is met with in all meningeal 
inflammation, congestion and hasmorrhage, and in increased intracranial 
pressure. But it is also produced by coughing or straining, and its accurate 
measurement by a manometer is now part of the routine examination of the 
fluid. 

Queckenstedt^s 'phenomenon. — If, with a manometer in attachment to a 
lumbar puncture needle, the jugular veins be compressed, an immediate rise 
in cerebro-Bpinal fluid pressure in the normal person will be noted, the pressure 
rising as high as 300 or 400 mms. of fluid. It falls as rapidly when com- 
pression is released. If there be a block in the spinal subarachnoid space, or 
in the exits from the ventricular system, there will be no rise (complete 
block), or a slight rise with a delayed fall (incomplete block). Again, if 
the removal of a few c.cms. (4 to 8) of cerebro-spinal fluid is followed by a 
persistent fall in pressure of about 50 per cent., there is probably a block 
in the spinal subarachnoid space. These two tests afford valuable in- 
formation in cases of suspected “ obstructive hydrocephalus, or of spinal 
block from tumour, or other local disease. 

Increase of Protein Content . — This is of high importance, and occurs 
in all conditions of meningitis, and especially when the thecal space is ob- 
structed by tumour, pressure from without or meningeal adhesions. In 
pathological conditions the protein content may reach 0-8 per cent, or more. 
A high protein content sometimes associated with xanthochromia, in the 
absence of cellular elements, is highly characteristic of thecal obstruction and 
is known as “ Froin’s syndrome.” Lethargic encephahtis does not give any 
increase of protein. 

Xanthochromia is a yellow colour of the cerebro-spinal fluid, and it is 
met with when the cerebro-spinal space is obstructed by tumours of the cord or 
meninges, or by external pressure, and in some forms of polyneuritis and 
meningitis. The yellow colour may result from an extravasation of blood 
either into the arachnoid or into the central nervous system. 

Spontaneous coagulation of the fluid is met with in some cases of menin- 
gitis, when there is spinal obstruction, and in some varieties of acute 
polyneuritis. 

Blood may occur from every condition of htemorrhage, injury and en- 
cephalitis, and sometimes in meningitis. Blood that has been long shed 
into the cerebro-spinal fluid tends to become brownish and later yellowish. 
*Leucoc 5 rtosis is indicative of menin g itis and often occurs in encephalitis, 
and in the neurotropic virus infections and in mumps. A lymphocytosis is 
characteristic of tuberculous and syphilitic meningitis, poliomyelitis, lethargic 
encephalitis, sinus thrombosis and mumps. A polymorphonuclear cytosis 
occurs in meningococcal meningitis and all the suppurative forms of menin- 
gitis. In tuberculous meningitis there is often a mixed cytosis at flrst, in 
which the polymorphonuclear cells may form 60 per cent, of the total. In 
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poliomyelitis, the lymphocytosis disappears after the end of a week. In 
lethargic encephalitis there is frequently no lymphocytosis. 

Pus may be present in quantity in all the septic forms of meningitis, 
and especially in pneumococcal and epidemic meningitis. 

Decrease in Glucose Content. — All conditions of meningitis cause decrease 
in the glucose. 

Alteration of Chloride Content. — ^Diminution in chlorides is highly char- 
acteristic of tuberculous meningitis, and a reduction below 0-65 per cent, 
is pathognomonic of that condition. Increase in chlorides occurs in uraemia 
and other conditions of salt retention. ^ 

Dangers Colloidal Gold Reaction. — ^In neurosyphilis and in some cases of 
disseminated sclerosis, the globulin fraction of the total protein of the 
cerebro-spinal fluid increases and may almost equal the albumin fraction. 
The high globulin content gives the fluid a power of precipitating colloids 
from suspension. The estimation of this power in the case of colloidal 
gold is the basis of Lange’s test. To ten dilutions of cerebro-spinal fluid 
(from 1 in 10 to 1 in 10,000) constant amounts of colloidal gold are added, 
and the mixtures allowed to stand for 24 hours. The form of the precipita- 
tion curves has a differentiating value. Thus in general paralysis the first 
six dilutions are precipitated (paretic curve), in tabes dorsalis, the third and 
fourth dilutions show the maximal precipitation (luetic curve) ; in menin- 
gitis, the sixth to eighth dilutions are precipitated (meningitic curve). In 
disseminated sclerosis the combination of negative Wassermann reactions 
in blood and fluid and a paretic curve in the fluid is frequently found. 

The nature of the orgauismal content is determined (1) by the direct 
examination of films made from the centrifugalised fluid, (2) by cultures from 
the fluid, and (3) by the inoculation of animals from the fluid. 


Name. Obqanism. 


Tuberculous meningitis 


Pneumococcal meningitis . 

Meningococcal meningitis . 
Sporadic or posterior- 
basal. 

Epidemic or “ Spotted 
Fever.” 


Pyogenic meningitis 


Syphilitic meningitis . 

Other forms 
Rheumatic meningitis 
Serous meningitis 
Tiaumatio meningitis. 


Tubercle bacillus. 


Piicumococcua. 


StilTs diplococcus. 

Weicliselbaum’s diplococcus. 

Staphylococcus.' 

Streptococcus. 

B.'^influenzae. 

Gonococcus. 

Streptothrix. 

SpiruchcBla pallida. 

B. typhosus, \ 

B enteriiidis,) 

Diplococcus rheumalicus. 


Cebeijiio-spinal Fluid. 

f Clear or turbid. Lym- 
phocytes, cither alone or 
in greater numbers than 
polymorphs. Tubercle 
bacilli Chlorides 
diminished. 

Turbid. Polymorpho-nu- 
clear leucocytes. Pneu- 
mococci. 

^ Clear or turbid. 

Polymorpho-nucloar leuco- 
cytes. 

Intracellular diplococci. 

Turbid. Polymorpho- 
nuclear lcucoc3rteB. Or- 
ganisms. 

' Clear. Lymphocytes only. 

. Wassermann reaction -I- . 

Turbid, Polymorphs. 

Clear. Few cells. Sterile. 
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Tho Wassetmann reaction in the flaid is positive in all conditions of recent 
syphilitic disease impinging upon the meninges, and always in general par- 
alysis. Though often positive in tabes, it may be found negative. Lumbar 
puncture is dangerous in cases of long-standing increased intracranial pressure, 
and if performed in such cases a minimum of fluid should be withdrawn. 
It may in some cases cause severe headache of long duration. It may be 
difficult or impossible to perform when there is bone disease of the lumbar 
vertebrae. 

The most useful classification of the varieties of meningitis is according 
to the nature of the micro-organism producing the inflammation. 


1. TUBERCULOUS MENINGITIS 

This disease results from the general invasion of the cerebro-spinal lepto- 
meiiinges by the tubercle bacillus, and this organism invariably arrives 
in the meninges by the blood stream from some previously existing focus 
of tuberculous infection within the system, and most commonly from caseous 
tracheo-bronchial glands and tuberculous bone disease. Occurring at all 
ages, it is the form by far the most frequently met with in the second and third 
years of life. The characteristic features of the cerebro-spinal fluid are, that 
it is usually under considerable pressure, it is clear or only slightly turbid, 
has no visible deposit before centrifugalisation, but it often forms a fine 
flocculent clot. It contains an excess of albumin. The normal sugar is 
generally absent. There is a pleocytosis with a high proportion of lympho- 
cytes, 70 to 80 per cent, being of this nature, and the rest being polymorpho- 
nuclears. Careful examination will almost always reveal the presence of the 
tubercle bacillus, 

^Etiology. — The inheritance of a lowered resistance to the invasion of the 
tubercle bacillus is an important factor, especially when such a tendency 
exists in both parents. The sexes are equally afiected. Tuberculous 
meningitis is rare during the first year of life, and especially during the 
first 6 months of life, when posterior basal meningitis is most common. 
Its greatest incidence is during the second and third years. It is common 
throughout childhood and early adult life, after which it becomes increasingly 
rare. The primary focus from which the organisms are spread to the meninges 
is most commonly a tuberculous mesenteric or bronchial gland. 

Sometimes the source of infection is tuberculous disease of the lungs, of 
the abdomen, of the ear, of the joints, or of bone. Operations upon the sites 
of tuberculous disease may directly cause the dissemination of the tubercle 
bacilli, and especially surgical procedures upon tuberculous intracranial 
tumours, upon spinal caries, and upon tuberculous disease of bones and joints. 
The acute specific fevers, and especially measles, are sometimes the exciting 
causes of the disease. Injury to the head sometimes determines the attack. 

Pathology. — In tuberculous meningitis three kinds of lesions of tho 
meninges may be met with — (1) grey tubercles unassociated with inflam- 
matory deposit; (2) tuberculous meningitis characterised by the presence of 
j^uberculouB granulations associated with a fibrinous and purulent exudation — 
the superficial tissue of the nervous system underlying the meninges is in 
this case always" involved; (3) tuberculous tumours of any size up to that 
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of a pigeon’s egg. It is not uncommon to find sucli a tumour to be the focus 
of widely spread meningitis. The three kinds of lesions may coexist in the 
same case. 

The flattening of the convolutions and the dry sticky feel of the surface 
of the brain are highly characteristic. The disease affects the pia-arachnoid 
and its processes, the small vessels entering the surface of the brain and the 
superficial tissues of the latter. Occasionally a few tubercles are found 
upon the inner surface of the dura mater. Generally the convexity of the 
brain escapes, or is little affected. In the intercrural space, around the optic 
chiasma, covering the tips of the temporal lobes, along the commencement of 
the Sylvian fissures and around the brain stem, there is an inflammatory 
exudation of tough consistency and of a pale yellowish-green colour. Spread- 
ing from the edge of this in decreasing numbers, grey tubercles are seen in the 
pia-arachnoid, particularly along the Sylvian fissures. They may be found 
wherever the pia-arachnoid extends (the convexity, as a rule, excepted), but 
except at the base of the brain they are not, as a rule, accompanied by the 
characteristic tough exudation. 

The brain as a whole is soft, and local softening of the walls of the ventricles, 
of the velum interpositum, and of the fornix is often present. This softening 
is caused by spreading of the tuberculous process from the pia-arachnoid 
to the small vessels of the surface of the brain, on the walls of which tubercles 
develop, sometimes in such numbers that a small entering vessel, when 
observed under low magnification, after the brain tissue has been removed 
by careful washing, may resemble a bunch of grapes, each grape being a 
tuberculous nodule. Thrombosis is a common event in the vessels so in- 
volved, and softening follows. Some degree of thrombosis in the superior 
longitudinal sinus and in the veins of Galen is commonly present. It is 
probably owing to the softening of the nervous tissues that occlusion of the 
foramina by which the cerebro-spinal fluid leaves the ventricles does not often 
take place, and that, therefore, a condition of hydrocephalus does not occur 
in this form of meningitis. The cranial nerve palsies which arc so frequently 
met with in this disease are the result of implication by adhesions and local 
interference with the blood supply of the nerves at the base of the brain, by 
the newly formed adhesive tissue. In the majority of cases the membranes 
of the spinal cord are affected, and the most common situation of the tubercles 
is upon the inner surface of the theca, and in the pia covering the lumbar 
enlargement. 

Symptoms. — The onset is usually gradual, with signs of vague and slight 
illness. In children, general apathy and neglect of amusements and play, 
headache, loss of appetite, dullneBS, fretfulness, restlessness at night with 
grinding of the teeth during sleep, headache, vomiting and pyrexia are common 
symptoms. In older subjects, lassitude, depression, mental alteration, 
perversity and hysterical^ manifestations are common. Constipation is 
usually present, and the breath has a peculiar fetor. The facial expression 
is one of illness and frowning discomfort, and there is disinclination to talk. 
Young children may be speechless for days together. As a rule, in this stage 
of the disease young children complain of nothing, and delirium is rare ; 
but as age advances, delirium increases in frequency, and headache, usually 
frontal is increasingly complained of. These slight and vague symptoms 
may last from a few days to several weeks, and constitute what has been called 
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the prodromal stage of the malady. An early disappearance of the knee 
and ankle jerks, and the occurrence of retention or urine arc often early signs 
and should be looked for in suspected cases. In those cases which are said to 
being acutely, careful inquiry will generally reveal that some symptoms such 
as the above have preceded the acute onset. The further development of the 
disease is marked by the appearance of a lethargy, which soon deepens into a 
stupor, from which it is difficult or impossible to arouse the patient. Vomit- 
ing is of frequent occurrence, and headache may be severe. The child lies 
upon its side in the “ cramped ” position, resenting any disturbance. The 
expression becomes vacant, with wide-open eyes and dilated pupils, as if 
fixed upon some distant object. There is often some retraction of the angles 
of the mouth, and there is frequently a bright malar flush. In the later 
stages the limbs are generally extended and rigid. Stiffness of the neck is 
the rule, and head retraction may occur, but this is never so marked as in 
posterior basal meningitis. The abdomen is always markedly retracted 
and a tache cerebrale is often conspicuous. A single sharp cry, apparently 
causeless, called the hydrocephalic cry, and which is common in all forms of 
meningitis and also in other infantile intracranial affections, is sometimes 
heard. 

Ocular phenomena make their appearance towards the end of the first 
week of the developed disease. All varieties of varying and persistent strabis- 
mus and ptosis are met with, paralysis of the external rectus being the most 
common. Kolling movements and independent movements of the eyeballs 
may occur. None of these signs is constantly present. The pupils may be 
contracted at first, and may show varying inequality, but in the later stages 
they are dilated. Papillaedema is often present towards the end of the 
second week, if the patient survives so long. It is of moderate intensity, 
the height of the swelling rarely exceeding two dioptres. Choroidal tubercles 
sometimes occur. 

Convulsions are common in every stage of the disease in children, but rare 
in adult cases. They may be the first symptom of the onset, but are more 
often met with in the later stages of the disease. They may be local or 
general. Repeated rhythmic movements are frequent, and are specially 
noticeable in connection with the mouth, where sucking and champing move- 
ments and grinding of the teeth are common. Rhythmic movements of the 
limbs may also occur. Coarse tremor upon movement of the limbs is the 
rule, and spasmodic twitching of the muscles is frequent. In rare cases, 
movements exactly like those of chorea occur. Kernig’s sign is usually 
present. 

The temperature is usually raised one or two degrees, but it presents no 
characteristic features, some cases being apyrexial throughout. Irregularity 
of the pulse is the rule, and is of considerable diagnostic importance. ' Rapid 
in the early stages, it tends to become unduly slow in the stage of coma, and 
again rapid as death nears. Cheyne-Stokes breathing and grouped breathing 
are common. Constipation is usually a marked and persistent feature. 

Course. — The course of tuberculous meningitis is progressive to an 
invariably fatal termination in from a few days to 3 weeks after the appear- 
ance of definite symptoms, and no case of recovery is known to me in which 
the diagnosis has been unquestionably proved by the recovery of the tubercle 
bacillus from the cerebio-spinal fluid. 
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Diagnosis. — The early symptoms of .the disease may give rise to difficulty 
in diagnosis, but the latter is relatively simjile when the disease is advanced. 
The diseases liable to be confused with tuberculous meningitis at its com- 
mencement are gastro-intestinal catarrh, the exanthemata — especially enteric 
fever — and pneumonia. It must be borne in mind that in children convulsion, 
strabismus, head retraction and stiffness of the neck, with pyrexia, may be 
symptomatic of many maladies apart from meningitis, especially of apical 
pneumonia. In enteric fever the temperature is higher and the headache 
more severe, and irritabihty and resentment of interference are not present ; 
the decubitus is usually dorsal. Widal’s test is of importance in this con- 
nection. When distinctive signs of intracranial disease have appeared the 
diagnosis has to be made from other forms of meningitis, sinus thrombosis, 
tumour, abscess and middle-ear disease. Careful examination of the retina 
and of the tympanic membranes is then necessary. In all cases the diagnosis 
must be made certain by the examination of the cerebro-spinal fluid, which 
will be found to contain lymphocytes in excess and tubercle bacilli. These 
organisms are sometimes difficult to isolate from the fluid, but their presence 
can be readily demonstrated by injecting the fluid into the subcutaneous 
tissue of guinea-pigs, when the characteristic lesion of tubercle results. It 
must be remembered that in some cases the polymorjihonu clear leucocytes 
may be in excess, but these cases are at once distinguished from other forms 
of meningitis by the presence of numerous lymphocytes, by the absence of 
the meningococcus and of the other germs producing suppuration, and by the 
presence of the tubercle bacillus. Pirquet’s skin reaction is often absent in 
tuberculous meningitis. 

Treatment. — From the unvarying fatal issue of the malady, treatment 
can only be directed towards the relief of symptoms. Temporary improve- 
ment and relief of headache may be brought about by lumbar puncture, 
which may for this purpose be repeated several times. Bromides, chloral, 
aspirin and other analgesic drugs may be used to relieve the headache, check 
the convulsion and diminish the restlessness. Hoxamine in large doses, 
inunction of mercury and administration of tuberculin have been largely 
used, but without any success. General treatment must be that which will 
secure such comfort as is possible for the patient. Where swallowing is 
difficult nasal feeding should be adopted. 

2. PNEUMOCOCCAL MENINGITIS _ 

Pneumococcal infection of the meninges most commonly follows upon a 
similar infection elsewhere in the body, empyema and pneumococcal otitis 
being the commonest lesions, while pneumonia, abdominal infection, abscess 
and joint infection are less common. In one-third of the cases, however, the 
meningeal infection is primary. The characteristics of the cerebro-spinal 
fluid are that it is purulent and sometimes so thick that it will not flow through 
the needle. It is greenish-yellow in colour, contains a large amount of 
albumin, and multitudinous polymorphonuclear cells, among which the 
characteristic pneumococcus ia found. In fulminant rapidly fatal cases the 
fluid may be turbid from the presence of pneumococci alone, no reaction in 
the form of pleocytosis being present. 

i£tiology. — The disease may occur at any age. It is sometimes a terminal 
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event of a pneumococcal infection elsewliere, and passes almost unnoticed, 
or is discovered only at the autopsy. Meningitis which follows operations 
upon the nose and disease of the nasal bones is usually of the pneumococcal 
variety. 

Pathology. — The surface of the brain and spinal cord is highly char- 
acteristic. Usually the whole surface of the vertex and of the base is 
covered with a thick, tenacious, greenish-yellow pus, which is contained in 
the meshes of the arachnoid, and between this and the dura. The ventricles 
often contain pus. A similar exudation is found upon the spinal cord, 
more especially upon the dorsal aspect, and in the cervical and lumbo-sacral 
regions. The major affection of the vertex of the brain is the peculiarity 
of this disease, and only in the rarest cases is the base alone affected. The 
exudation is characterised by the greater amount of fibrin than in other 
forms of meningitis. 

Symptoms. — The symptoms are those which are common to all forms 
of meningitis. Some of the cases are indistinguishable symptomatically 
from cases of tuberculous meningitis. Others run a very rapid course and 
present few features other than headache, vomiting and pyrexia, with rapidly 
oncoming and quickly fatal coma. In others again, the meningeal symptoms 
are concealed in the terminal asthenia of a previously existing pneumococcal 
infection elsewhere, such as empyema, purulent pericarditis or peritonitis. 

Diagnosis. — This rests upon the presence of signs of meningitis or the 
existence of coma alone, together with a ccrebro-apinal fluid which is purulent 
from the presence of polymorphonuclear leucocytes, containing the pneu- 
mococcus. 

No case of recovery from this form of meningitis has hitherto been 
recorded. Lumbar puncture and intrathecal injections of anti-pneumococcal 
serum may be performed, but’ on account of the thick nature of the exudate, 
little relief must be expected from the former, while the latter cannot possibly 
avail except in primary cases. 


3. MENINGOCOCCAL MENINGITIS (see p. 36) 


4. PYOGENIC MENINGITIS 

Apart from meiiiugococcal and pneumococcal infections, suppurative 
meningitis may result from the invasion of the meninges by staphylococci, 
streptococci, gonococci, B. injluenzw, B. anthracis and streptothrix. 

Staphylococcal and streptococcal infections are by far the most common. 
They may result in young children from septic conditions of the umbilicus 
and from infections of the skin. Usually they are due to extension of an 
infection of adjacent structures to the meninges, and follow disease of cranial 
and spinal bones, especially caries of the middle ear, erysipelas and other 
infections of the scalp, wounds of the meninges, especially bullet wounds, 
rupture of intracranial abscess, and they may occur in the course of a general 
septiceemia. 

Pathology. — The pathology of these conditions does not materially 
differ from that of pneumococcal meningitis. In all cases the exudation 
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ia puTuieni, and in the meningitis due to B. anlhracis it is of a red colour, 
due to concomitant blood effusion. The cerebro>Bpinal fluid contains large 
numbers of polymorphonuclear leuooc 3 rtes, together with the micro-organism 
responsible for each variety. Suppurative meningitis resulting from bone 
disease and from wounds of the meninges may be localised by the formation 
of meningeal adhesions, and an intrameningeal abscess may result. Such 
an abscess situated upon the upper surface of the temporal bone is not an 
uncommon result of caries of the middle ear. 

The clinical aspect is that common to all forms of acute meningitis, high 
pyrexia, rigors and delirium being conspicuous. The course is rapid to an 
almost invariably fatal termination. In the localised form where drainage 
can be ensured and extension of the infection prevented, recovery should 
take place. Several cases of recovery from gonococcal meningitis have been 
reported. Influenzal meningitis ia invariably fatal. 

Diagnosis. — This depends upon the presence of the clinical signs of 
meningitis and of a cerebro-spinal fluid containing polymorphonuclear 
leucocytes in large quantities, and upon the recognition in this fluid of the 
several micro-organisms responsible, by microscopic and cultivation methods. 
The recognition of B. injiuemoB requires that cultures should be made upon 
some blood medium, for otherwise the organism may be easily overlooked 
and the fluid reported as sterile. Further, the presence of some well-known 
cause for suppurative meningitis, such as ear disease, staphylococcal infection, 
etc., suggests the diagnosis. 

Acute otitis media may give rise to symptoms closely resembling those of 
meningitis, such as headache, pyrexia, vomiting, head retraction and delirium. 
In such cases examination of the ear, which should be made a routine in 
all cases where meningitis is suspected, will reveal tympanic distension, the 
relief of which is followed by a speedy disappearance of the symptoms. 
In this connection it must be borne in mind that meningitis and intracranial 
abscess never follow directly upon acute otitis, but they are the sequelee of 
chronic otitis, which has resulted in caries of the temporal bone. When 
evidences of caries of the middle car are present in a case presenting cerebral 
symptoms, distinction has to be made between meningitis and abscess of 
the brain or cerebellum. Here the presence of localising symptoms, either 
temporal or cerebellar, and the presence of papillcndema and any tendency 
to a temporary abatement of the symptoms point to the existence of an 
abscess, and further lumbar puncture will in all but the rarest cases settle 
tlie point. In cases of abscess in which cells and organisms are found in 
the cerebro-spinal fluid, these exist in small numbers only, as compared 
with the copious cells and organisms present in the fluid of suppurative 
meningitis. 

Treatment. — In cases of meningitis secondary to temporal caries, the 
source of infection should be at once cleared out by surgical procedure. 
Repeated lumbar puncture Wy relieve symptoms, and iniection of an anti- 
serum to the organism present may be tried, Vaccines may also be 
used. 

The treatment and prognosis of all the foregoing forms of meningitis, 
except tuberculous meningitis, have undergone a great change since the 
introduction of sulpbanilamide and its derivations. The mode of employ- 
ment df these drugs is dealt with on p. 49 (cerebro-spinal fever). 
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5. BENIGN ASEPTIC MENINGITIS 

Synonyms. — Epidemic Serous Meningitis ; Benign Lymphocytic 

Meningitis. 

.Etiology. — This is unknown. No organisms have been found in the 
cerebro -spinal fluid. The malady so named appears of wide distribution. 

Pathology. — Since recovery is the rule, nothing much is known of this, 
but lymphocytic infiltration of the lepto-meninges has been found in one 
fatal case. 

Symptoms. — Children are mostly affected, but no age appears exempt. 
The onset is abrupt, with headache, sickness and fever. The typical signs 
of meningeal irritation are present, neck and spine rigidity, Kernig’s sign, 
irritability and restlessness and sometimes delirium. Somnolence is unusual. 
In young children convulsions may occur. The fever mounts to 102 or 103 
and fluctuates. It may disappear in 2 or 3 days, or persist for 3 weeks. 
Lumbar puncture yields a cerebro spinal fluid under pressure, usually clear 
but sometimes opalescent. The cell count ranges from 50 to 1500 per c.mm. 
After the first two or three days these cells are almost whoUy lymphocytes. 
The sugar and chloride contents remain at normal height, thus differing 
from the findings in other forms of acute lepto-meningitis, and resembling 
the findings in acute poliomyelitis. 

Diagnosis. — This depends upon the cerebro-spinal fluid findings and 
upon the benign course of the illncBS. For a few days differentiation from 
poliomyelitis may be impossible. 

Prognosis. — Kecovery is the rule. 

Treatment. — ^Repeated lumbar puncture reduces the intracranial tension. 
Beyond this, only general nursing care is needed. 

0. SYPHILITIC MENINGITIS 

Miningitis due to infection by the Spirochcota pallida is one of the charac- 
teristic lesions met with in practically all cases of syphilitic disease of the 
central nervous system, and plays its part in the production of the symptom 
complexes of these maladies, from acute cerebral syphilis and acute myelitis 
to general paralysis and locomotor ataxy. It may occur at any period after 
infection, but one-half of the cases occur during the first four years. In a few 
cases the symptoms have been noticed coincidently with the syphilitic roseola. 

Pathology. — The morbid process consists essentially in an infiltration 
of the meninges with lymphocytes and plasma cells, spreading from the 
perivascular lymphatics where the spirochsetes multiply freely, and it may 
lead to scarring and opacity of the membranes, with consequent strangling of 
the nerves and vessels and occlusion of the arachnoid space, or to massive 
gummatous formation in the mininges. It is essentially a chronic form of 
meningitis though it may result in the production of acute symptoms. 
A marked feature is that the meningeal changes may be found actively 
progressive in one spot, and equally regressive in another. The disease 
may be local or diffuse, and it may attack the dura (pachymeningitis) and 
involve the overl 3 ring bone, or it may spread from the pia-arachnoid into 
the sublying nervous tissue (meningo-enoephalitis). 

The cerebro-spinal fluid is characteristic. It is usually under increased 
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pressure, is clear and colourless, and contains lymphocytes and no other cell 
forms. The number of the lymphocytes present is in direct proportion to 
the activity of the meningeal syphifis. The spirochoBte has rarely been 
found in the fluid, yet inoculation of apes with the fluid has proved 
successful. 

Symptoms. — Apart from those conditions of nervous syphilis in which 
meningitis is associated with arterial disease, the formation of massive 
gummata and neuronic degeneration, syphilitic meningitis may be described 
as giving rise clinically to the following conditions : 

1. Headache. 

2. Hiydrocephalm . — In those acute cases of cerebral syphilis characterised 
by rapidly oncoming headache, vomiting and papillcedema, mental reduction 
and somnolence without localising symptoms, and which respond readily 
to treatment, it seems certain that ventnciiJar distension, consequent upon 
adhesive meningitis and ependymitis, is responsible. A more slowly oncoming 
ventricular occlusion may give rise to symptoms which cannot be distinguislied 
from those caused by a non-localisablc intracranial tumour. Syphilitic 
meningeal occlusion may give rise to typical hydrocephalus, and a consider- 
able proportion of the cases of infantile hydrocephalus are of this nature and 
are due to congenital syphilis. A few cases are recorded in which chronic 
hydrocephalus of this nature has occurred in adult life. 

3. Infantile syphilitic meningitis . — This is a chronic malady wjiich 
commences insidiously during the first few months of life, with signs of 
general nervous deterioration. The appearance of the brain is very char- 
acteristic. The membrane over the vertex is opaque and thickened and 
adherent to the cortex. The gyri are shrunken, the sulci wide and the surface 
of the brain lias in parts the appearance of wash-leather. T)ie child does 
not get on, and takes an ever -decreasing notice of its surroundings. Power 
of movement lessens, the limbs become rigid and the clinical aspect comes 
to resemble exactly that of a severe cerebral diplegia. Convulsions are of 
frequent occurrence. The diagnosis is not difficult, for the signs of meningitis 
are obvious and those of congenital syphilis may be present. There is an 
excess of lymphocytes in the cerebro-spinal fluid, both in which and in the 
blood there is a positive Waasermann reaction. The prognosis in any case 
where the symptoms have become marked is most unfavourable. 

4. Adult syphilitic meningitis, with a symptom-complex closely resembling 
that of tuberculous meningitis, has been reported on many occasions. In 
some of the cases the onset coincided with the appearance of the syphilitic 
roseola. The diagnosis depends upon the presence of signs of active syphilis, 
upon the cerebro-spinal lymphocytosis and upon the existence of a positive 
Wassermann reaction. The prognosis under appropriate treatment is good. 

5. Faialysis of cranial nerves . — This common and often isolated symptom 
of nervous syphilis may result from sclerosing basal meningitis or from the 
presence of a gumma in the'eourse of the nerve. Several of the nerves may 
be involved together in one patch of meningitis. Any of the cranial nerves 
may be affected from the olfactory to the hypoglossal, but the third or oculo- 
motor nerve is by far the most frequently attacked. 

Treatment. — The treatment of the above conditions is that appropriate 
for nervous syphilis in general (p. 1636). The combined administration 
of mercury by inunction and of arsenic compounds by intravenous injection 
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gives tlie best results. Iodide of potassium is not nearly so useful as when 
massive gummata are present, and, moreover, it seems to increase the 
scarring process. Its use should be avoided until the patient has been under 
the influence of mercury for some time. 

7. OTHER FORMS OF MENINGITIS 

Meningitis due to the typhoid bacillus is a rare malady. It may occur 
iis a primary disease, but is usually a complication in the course of enteric 
fever. It is to be remembered that while many cases of enteric fever present 
cerebral symptoms, in very few can meningitis be proved to exist. The 
meningeal exudation, generally serous, is sometimes purulent. The ccrebro- 
Bjhnal fluid contains lymphocytes, and Eberth^s bacillus is present. The 
symptoms resemble those of acute meningitis in general. The diagnosis 
depends upon the presence of enteric fever, of Widal’s reaction and the 
dLscovery of Eberth’s bacillus in the cerebro-spinal fluid. The malady is 
generally fatal, but a considei'able number of recoveries have occurred, 
especially in children. In rare cases symptoms of meningitis occur in the 
course of rheumatic infection, and Poyiiton and Paine have brought forward 
evidence that such symptoms are the result of infection of the meninges 
with the Diphcoccus rheumaticus. 'J'he term “ serous meningitis ” is applied 
to those cases of meningitis in which the cerebro-spinal fluid is clear and 
sterile. In such cases recovery is the rule, and the symptoms are not rarely 
rapidly relieved by lumbar puncture. The term ‘‘ meningism ” is used for 
a group of cases which present symptoms of meningitis and in which no 
pathological change can be found either in the cerebro-spinal fluid, or, if 
death occur, in the meninges or cerebral tissue. It is met with in children 
in association with acute febrile diseases, and is presumably due to the toxin 
present. Recovery is usually rapid and complete. 


VIRUS DISEASES OF THE NERVOUS SYSTEM 

Certain viruses have a selective affinity for the nervous system and are 
therefore spoken of as “ neurotropic.” They act upon the nerve cell, and to 
a less degree upon glia cells, but not upon the white matter. They are capable 
of multiplication and of exerting their pathogenic action only within the 
nerve cell, where their life and activity are short-lived. Thus, the infections 
to which they give rise are known as self-limited. 

The essential lesion resulting from their presence is an acute necrosis of 
the nerve cell, leading to the death and destruction or to the damage of the 
cell. A secondary glial and vascular reaction ensues as a result of which 
lymphocytes pass into the cerebro-spinal fluid from the perivascular spaces in 
the affected regions of the nervous system. 

Such virus infections are primary infections of the nerve cell and not 
invasions of the central nervous system secondary to general infection. The 
portal of entry in all cases, except that of rabies, is probably the nasopharynx 
by the mechanism of “ droplet infection.” The virus is carried thence via the 
olfactory filaments into the olfactory bulbs and tracts. Gaining direct access 
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to the brain in this way it seems certain that the virus is thereupon trans- 
ported within the system through axis cylinders. This at least appears to 
be^the mechanism in the most closely studied of the virus infections of the 
nervous system, acute poliomyelitis. 

The so-called post-infective encephalitis that may follow the acute exanthe- 
mata is not a true virus infection of the nervous system, since the lesion is a 
demyelination and not an attack upon the nerve cell. This form of encephal- 
itis, therefore, is probably to be regarded as an intoxication of the nervous 
system associated with a systemic virus infection. 

F. M. R. Walsue. 


ACUTE ANTERIOR POLIOMYELITIS 

Synonyms. — Infantile Paralysis ; Heine-Medin Disease. 

Definition. — An infection of the nervous system by a neurotropic virus 
which acts primarily upon the nerve cell, the interstitial tissues of the nervous 
system and the leptomeninges being secondarily involved. Contrary to 
what was formerly believed, there is no initial phase of general systemic 
infection ; from the outset, poliomyelitis is a disease of the nerve cell. The 
virus is an obligatory intracellular parasite, and has a special affinity for 
the ventral horn cells of the spinal cord, within which it multiplies during 
its brief period of activity. 

iEtiology. — A constant feature of the disease is its incidence in young 
children. They appear to be immune during the first year of life, sus- 
ceptibility being greatest in the second, third and fourth years, and there- 
after declining. Cases during adolescence and early adult life are not un- 
common, but the disease is rare after middle life. It is possible that a very 
large proportion of the community has at some time been infected by 
poliomyelitis, only a very small proportion (less than 1 per cent.) having 
developed symptoms of infection. From 50 to 80 per cent, of the adult 
population possess serum containing protective antibodies, and this fact is 
taken as presumptive (though not certain) evidence of previous infection. 
That such clinically latent infection is possible may be seen from the occur- 
rence of the many “ abortive ” cases of poliomyelitis in all epidemic outbreaks. 
The disease is much more prevalent during the hotter months of the summer, 
usually the months of August and September in the Northern hemisphere, 
and the months of March and April in the Southern. It is spread by human 
carriage by infected persons in the initial stage of their illness, and probably 
also by healthy carriers. The nasopharyngeal secretions are infective 
during the first ten days of the illness, and spread probably takes place 
by what is known as “ droplet infection.” It has been said that case-to- 
case infection does not occur, but the long-continued case-incidence in 
certain small, enclosed comifiunities strongly suggests that, however difficult 
it may be to trace, such infection does in fact occur, and must be allowed 
for in dealing with outbreaks of the disease. There is some evidence that 
milk may also act as a channel of conveyance of the virus. 

The Path op Infection. — It is exceptional for the virus to be found in 
the blood or cerebro-spinal fluid, and it is not by either of these channels that 
it reaches the central nervous system. The portal of entry into the body is 
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the nasopharynx, whence the virus enters the free ends of the olfactory 
nerve filaments, and travels by the axis cylinders directly into the olfactory 
bulb, and thence into the brain. The subsequent passage of the virus to the 
ventral nerve cells is believed to be entirely axonal. 

It is believed that all the symptoms of the declared disease, from the 
first onset to the appearance of paralysis, are due to the eifects of the virus 
acting upon nerve cells in its passage from the site of entry into the brain, 
until it reaches its site of election in the ventral horn cells of the lumbar 
region of the cord. 

Pathology. — The virus of poliomyelitis is an obligatory intracellular 
parasite, and its action takes place entirely within the nerve cell. The 
changes seen in the nervous system vary with the virulence of the infection. 
In very severe infections the nerve cells undergo acute necrosis. If the 
experimentally infected animal be destroyed at this initial stage no lesions 
other than these cell changes are found, and the rapidly ensuing cellular 
exudation and meningeal infiltration seen in fatal human cases are not 
present. But the necrosis of nerve cells in the surviving patient is naturally 
shortly followed by phagocytic processes, and amoeboid (microglial) cells 
and polymorphonuclear leucocytes rapidly invade the affected areas and 
clear away the dead nerve cells. It is essential to bear in mind, however, 
that these processes are secondary and not, as used to be thought, the primary 
and essential lesion of poliomyelitis. In less severe infections, less acute 
forms of nerve cell changes are seen, and with these the cellular exudation 
is almost wholly of amoeboid microglia cells. These phagocytic cells fill the 
perivascular spaces in the affected parts of the cord. Together with leucocj^es, 
these cells finally overflow into the cerebro-spinal fluid. They appear here even 
before the development of paralysis ; and it is this early indication of meningeal 
infiltration that led to the view formerly held that a meningitis preceded the 
involvement of the nervous System. In the affected regions of the grey matter 
of the ventral horns, some cells always remain unaffected by the virus. 

Lesions in the viscera have been described : namely, hyperplasia of the 
lymphoid tissue and splenic enlargement — but these are not constant, and 
their presence at the final stage of the malady is of uncertain significance. 
They are no longer held to indicate the occurrence of systemic infection in 
poliomyelitis. 

Cerebrospinal fluid . — The fluid is clear, colourless, or faintly yellow, and 
under high pressure, and the titre of chlorides and sugar is normal. The 
protein content is increased. There is usually a pleocytosis from a moderate 
to a very large number of cells, which disappears rapidly with convalescence 
and is usually gone in a fortnight. It is usually described as polymorpho- 
nuclear at first and rapidly becoming lymphocytic, but in our experience this 
is certainly not the rule. We have seen the fluid normal throughout in 
indubitable cases ; we have seen a pure lymphocytosis throughout and 
from the preparalytic stage ; and we have seen high polymorph pleocytosis, 
both early and late, and also with a relapse on the tenth day. The nature 
and number of the cells seem not to afford any prognostic indications. 

Blood . — In the early stages of the malady, there is a constant and very 
marked polymorpho -nuclear pleocytosis, which may reach as high as 30,000, 
with lymphocytic leucopenia. TMs leucocytosis disappears when the fever 
abates. 

50 
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Symptoms. — It has been the practice to divide the clinical course of 
poliomyelitis into an initial stage of general infection ; a second stage of 
meningeal involvement ; and a final stage of paralysis from invasion of the 
nervous tissues. Cases in which recovery ensued after a brief febrile illness 
and without paralytic manifestations were spoken of as “ abortive,” it being 
supposed that the infection had died out before the virus had invaded the 
spinal cord. This classification, based as it was upon an erroneous pathology, 
may now be abandoned in favour of a division into preparalytic and paralytic 
stages ; it being understood that in both stages, and therefore also in abor- 
tive cases, the virus has in fact invaded the nervous system before any 
symptoms whatever have appeared, and that even the symptoms of the 
preparalytic stage are almost certainly the expression of the action of the 
virus upon the nervous system. In short, there is no clinical stage of polio- 
myelitis in which the virus has not already gained access to nerve cells, and 
begun to exert its pathogenic effects. The failure of serum therapy in the 
past is probably to be explained by this fact. 

The preparalytic stage . — This may last from 1 to 4 or 5 days. It is 
almost invariably febrile, the temperature rising to 103 or 104 degrees. 
The pyrexia lasts for from 1 to 3 days and then declines, sometimes finally, 
sometimes recurring for a day or two as paralysis develops. 

To those who have studied the disease in the course of a large epidemic 
there can be no doubt that the clinical picture of the opening phase is patho- 
gnomonic, and clearly to be distinguished from that of other febrile illnesses 
of childhood. Draper has given a very vivid account of this stage, from 
which the following statement is taken. The child is commonly flushed 
and miserable, and may be drowsy, but it presents a typical appearance of 
mingled apprehension and restlessness, and may be very irritable. In 
severe infections the child breathes rapidly, appears pre-occupied and in a 
state of tenseness. An ataxic tremor and involuntary muscular jerkings 
may be present. Extreme fearfulness, and confused and alarming dreams 
are common. The child is hypersensitive to even the hghtest touch and 
resents being moved. Vomiting, probably of central origin, may also be 
present. Headache, pain in the neck and back, stiffness of the spine and 
pain in the back on active or passive flexion, diminution of tendon jerks, 
and some diffuse weakness all appear in sequence, and finally paralysis 
suddenly appears in one or more groups of muscles. On the hypothesis 
that the sequence of symptoms in poliomyelitis from the opening of the 
clinical picture until the appearance of paralysis accurately represents the 
passage of the virus through the nervous system from olfactory bulb to 
ventral horn cell, Faber has drawn up the following table of symptoms. 

Progress of Virus. Characteristic Symptoms. 

[Fever, drowsiness, alternating with rcstless- 
Olfactory bulb to hypothala- J ness, sweating, general hyperassthesia, ap- 
mus and brain stem. 1 prehension, fear, irritability, heightened 

I sensibility to pain, headache and vomiting. 
/'Localised pains and tenderness, disturbances 
Posterior columns of cord. I of pain sensibility, pain on flexion of spine, 
Posterior root ganglia. i Kernig’s sign, transiently increased tendon 
{ jerks. Temperature may fall now. 
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Progress of Virus. 

Anterior Lorn cells. 

No further spread : 
Infection dies out. 


Characteristic Symptoms. 

/Twitchings, tremor, unsteady movements. 
\ Flaccid paralysis, loss of tendon jerks. 
/Diminution of extent of paralysis, disappear- 
\ ance of pain and tenderness. 


It would probably be premature to say that every stage in this progress 
of the virus has been finally and conclusively proved, but it is of course qmte 
reasonable to take the view that all the initial symptoms of poliomyelitis 
are capable of being produced by an infection wholly confined to the nervous 
system ; in other words, the assumption that there is an initial stage of 
general infection is superfluous, and without supporting evidence. 

The paralytic stage . — It was formerly the practice to differentiate a 
number of types of poliomyelitis according to the localisation of the paralytic 
symptoms. Thus there were cerebral, cerebellar, brain-stem, spinal and 
ncuritic types. As Weston Hurst has pointed out, it is impossible to produce 
in the experimental monkey, no matter what the site of inoculation of the 
virus, any but a spinal type of paralysis, and it is extremely doubtful if in 
the human disease there are any other than brain-stem and spinal cases. 
The remaining cases are probably due to some other cause than the virus of 
poliomyelitis, and they will not be considered here. 

1. Spinal Fokm. — In young children, the paralysis is often not apparent 
until the second or third clay of the illness. In older children and in adults, 
the paralysis is usually present within 24 hours of the onset. The paralysis 
is always of the flaccid variety, with loss of the deep reflexes in the region 
of the paralysis, and subsequent atrophy of the muscles if it is lasting ; it 
develops very rapidly in most of the cases, and seems to have its full limit 
of distribution at the moment of its appearance, which facts correspond 
exactly with the experimental pathology. In some cases, however, the 
paralysis spreads rapidly from its original site, either in ascending or, more 
rarely, in descending fashion. The ascending cases are very liable to be 
terminated with fatal bulbar involvement. In rare cases, relapse occurs, and 
the paralysis, after remaining stationary for several days, may spread 
suddenly to other regions. This event, which is due to a recrudescence of the 
infection, has also been observed in experimental poliomyelitis. It is often 
stated that relapsing cases are usually fatal, but in a very considera-blc 
experience of such cases we have never seen a fatal issue, which on theoretical 
grounds should be highly improbable, on account of the rapid development 
of immunity after infection. 

The paralysis is generally much more widely spread at the onset than it 
is destined to be permanently. At first all four limbs may bo completely 
helpless, and later there may be complete recovery in all but one limb* 
The widely spread temporary paralysis is due to a recoverable affection of 
the nerve cells, whereas the permanent palsy is the result of an actual destruc- 
tion of the cells by a necrotic lesion. The paralysis may affect any muscles 
of the body, but those of the legs are by far the most commonly involved, 
while those supplied by the nuclei of the brain stem are never permanently 
paralysed. The trunk muscles may be affected alone, giving rise to spinal 
deformity, usually of a scoliotic or kypho-scoliotic type. Thus, poliomyelitis 
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comes to be one of the very common causes of spinal curvature in the young. 
The narrowing down of the initial paralysis begins to show itself after the 
end of the first week, and any muscle which will recover useful power will 
have done so before the end of the third month. The paralysed muscles 
undergo atrophy, which is more rapid and complete in those cases in which 
there will be no subsequent recovery ; they give the reaction of degeneration. 
They are fiaccid from the first, and in the course of time tend to develop a 
variable degree of contracture, and yet it is common to see a limb which 
remains permanently flail-like. Any muscle which shows a response to 
faradism 3 weeks after the onset will completely recover. When a limb 
is paralysed, there is usually a considerable degree of vasomotor paralysis, 
and there may be subsequent retardation of growth. Considerable deformities 
of the body and limbs may arise as the result of the loss of support, which 
results from the paralysis, from the action of unopposed muscles, and from 
the contractures. Such deformity may involve actual dislocation of joints, 
as in the shoulder joint, whore the deltoid is paralysed and the pectorals 
escape. 

The local lesion of the spinal cord is by no means confined to the grey 
matter, and may involve the contiguous white matter of the lateral column 
sufficiently to give rise to signs of lesion of the pyramidal tract, and in rare 
cases of lesion of other neighbouring tracts, such as the spino-thalamic tract 
with a result in a Brown -Sdquard's syndrome of pyramidal deficiency^ upon 
the same side and loss of pain and temperature sense on the opposite side 
below the lesion. Paralysis of the cervical sympathetic is not rare when 
the lower part of the cervical enlargement is involved, with the usual signs 
of a small pupil and low-lying lid on the affected side. It is, however, gener- 
ally a transient event. 

Disturbances of sensibility of an objective kind are rare, and are almost 
always transient, and amount to blunting of pain and temperature sensibility, 
from involvement of the spino-thalamic tracts which are continuous to the 
ventral horns. Subjective disturbances are common, and consist of severe 
local pains in the limbs, back and neck. Tenderness of the muscles, and 
pain on moving the joints are sometimes very prominent, and may persist 
tor many weeks. The dominance of the clinical picture by persistent pains 
in the periphery constitutes the so-called “ neuritic *' form of poliomyelitis. 
Sphincter paralysis is quite common in the early stages in cases in which 
the lumbo-sacral enlargement is affected, but it is always rapidly transient. 

The reflexes, both superficial and deep, are at first lost in the affected 
region, and indeed are generally absent throughout the body in the early 
stages of a severe case, from the general effect of the virus upon the nerve 
elements. In the later stages they return, or remain permanently absent, 
according as the muscles recover or not. Any sign of a returning reflex, either 
deep or superficial, in the early days of the illness is a most useful prognostic 
indication that the musclfis concerned with the reflex will entirely recover. 

2. The Beain-stem Form. — In this type, the incidence of the lesions 
is upon the grey matter of the brain stem from the medulla to the repon 
of the red nucleus. The general symptoms of the onset are as in the spinal 
form. Ill place of the paralysis of trunk and limbs there is bulbar, facial, 
trigeminal or ocular paralysis, according to the situation of the lesions. 
An extensive lesion of the medulla itself proves very rapidly fatal. Lesions of 



VIRUS DISEASES OF THE NERVOUS SYSTEM 1673 

the upper brain stem are more commonly survived, and the resulting clinical 
pictures are, in order of frequency of occurrence, facial paralysis, spastic 
tremulousnesB from involvement of the upper part of the brain stem, and 
lastly ocular paralysis with nystagmus. 

Course.-— Most commonly within a few days of the onset of the paralysis 
a very considerable remission occurs, and the paralysis becomes much 
narrowed down in its limits ; thus, with an initial paralysis of all four limbs 
and trunk, the limbs recovered rapidly, leaving a permanent partial paralysis 
of the trunk, and in a case where both legs were paralysed, the one recovered 
power within the first week, leaving the other permanently crippled. Some- 
times, however, there is no rapid improvement or narrowing of the region 
of paralysis whatever. 

The paralysis remaining after the rapid improvement is final, and 
admits of such improvement only as may occur from the recovery of a few 
cells which have escaped destruction upon the confines of the inflammatory 
lesions, and such recovery is very slow and never reaches more than a slight 
degree. A certain slow improvement in those paralysed nniscles which 
retain some voluntary power is often observable, and is referable to hyper- 
trophy of function in those elements which remain and to the acquisition of 
the aptitude which necessity produces. On the other hand, children afflicted 
with this disease during the period of active growth will often show what 
seems to be a progressive diminution of power in the weak muscles, and 
which is, in reality, a relative failure of these muscles under the strain of 
the increasing weight and length of the body and limbs. 

Death is uncommon at any stage in the spinal form of poliomyelitis 
except during epidemics, when severe general symptoms are followed by 
widely spread paralysis, involving all the respiratory muscles, and in these 
cases it takes place on the first day of appearance of the paralysis. Weakness 
of the respiratory muscles and especially total intercostal palsy is not infre- 
quently an indirect cause of death, even at long periods after the onset, if 
bronchitis or broncho-pneumonia occur. 

Diagnosis. — During the stage of general pyrexial symptoms and before 
the paralytic manifestations appear, a definite diagnosis can hardly be made ; 
but it may be suggested by the time of year, by the prevalence of an epidemic, 
and by the combination of a polymorpho-nuclear leuoocytosis in the blood 
with a lyinphocytoais in the cerebro-spinal fluid. When the paralysis first 
sets in, the diagnosis has to be made from acute rheumatism, in which the 
painful joints may cause an appearance of severe paralysis. In the same 
way, syphilitic pseudo-paralysis (acute syphilitic epiphysitis) may be diagnosed 
from poliomyelitis. From acute polyneuritis and Landry’s paralysis, both 
of which maladies may have a pyrexial onset with similar general symptoms, 
poliomyelitis can generally be distinguished by the sudden onset of the 
paralysis and by the absence of any spreading tendency, and probably by 
the lymphocytosis in the cerebro-spinal fluid, and later on by the permanent 
atrophic paralysis. In the rare spreading types of poliomyelitis, the latter 
two points alone serve to make the diagnosis. 

From almost all of the local lesions of the spinal cord, membranes and 
roots, whether these are of rapid onset, as for example hsematomyelia and 
acute myelitis, or of slow onset, such as tumour, inflammation and pressure, 
poliomyelitis is at once distinguished by the absence of the conspicuous 
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sensory loss and sphincter trouble which accompany the former diseases. 
In the final stage of permanent muscular paralysis and atrophy, deformities 
and contractures, poliomyelitis presents little difficulty of diagnosis, but it 
should be borne in mind how frequently deformities of the trunk and especially 
lateral curvature of the spine have their origin in slight attacks of this malady 
where the lesions are confined to the dorsal region. 

Poliomyelitis may simulate meningitis so closely as to be hardly dis- 
tinguishable. The skin in the former malady may be suggestively flushed 
and pink. A sterile cerebro -spinal fluid with no micro-organisms and with 
a mixed lymphocytic and degenerating polymorph pleocytosis and with the\ 
chlorides and sugar content normal can hardly be from any other case than 
one of poliomyelitis. 

' Prognosis. — It is rare for complete recovery to occur in any case of 
spinal poliomyelitis in which paralysis has once set in. Though recovery 
may be nearly complete, yet there seems always to be some region in which 
permanent muscular atrophy persists, and in cases which otherwise clear 
up, this is frequently in the spinal muscles, giving rise to a lateral curvature. 
From this condition of nearly complete recovery to one in which there is 
not the slightest recovery from the initial paralysis, there is every gradation. 
The prognosis is not influenced by the severity or otherwise of the general 
symptoms, for the paralysis may be slight where the general symptoms arc 
severe, and vice versa. Incomplete paralysis or the presence of reflex 
action, either superficial or deep, in any region at the end of the first week 
after the paralysis has set in, is a sure indication that useful recovery will 
occur in that region. Those regions which remain completely paralysed 
for several weeks after the onset are certain to remain permanently disabled. 
The prognosis as to the eventual usefulness of disabled limbs, or as to eventual 
power of walking, depends upon a consideration of the muscles which are 
permanently paralysed, as to whether they are essential muscles or not, 
and whether they can be assisted or supplanted by any mechanical apparatus 
which is light enough for the weak limbs to carry. 

Second attacks of poliomyelitis are exceedingly rare, but two such cases 
have been recorded by Eshner and by Sanz. The occurrence of progressive 
muscular atrophy in subjects who have in early life been afflicted with polio- 
myelitis is not very rare, and it is usual for the progressive atrophy to com- 
mence in the region originally affected by the poliomyelitis. Potts has 
recorded a series of 28 such cases, and several others are to be found among 
the records of the National Hospital. 

Treatment. — In the acute stage, the patient should be kept at rest upon 
a soft bed and fed upon a diet suitable to the febrile condition. Since the 
malady is an infectious, specific fever, and since the virus is Icnown to exist 
upon the nasal, buccal and respiratory mucous membranes, and is presumably 
spread therefrom, bed and utensil isolation is necessary, with sterilisation of 
any contamination from the mucous membranes and mild daily disinfection 
of the mouth and nose. Salicylates, especially in the form of aspirin, will 
relieve the pain and fever, and seem to be decidedly beneficial. If pain be 
very severe there is no contra-indication to the use of morphine. If the 
respiratory muscles are seriously involved, belladonna or atropine is of great 
service both in stimulating the respiratory mechanism and in checking 
accumulation of bronchial secretions. 
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In cases in whicli the respiratory musculature is involved and in which 
a fatal issue may for this reason ensue, apparatus has been devised to effect 
an artificial respiration in the hope that the paralysis may recede and the 
respiratory musculature resume its function. It is particularly during 
epidemic outbreaks that such cases arc seen, the paralysis progressively 
ascending from the lower limbs, or spreading by “ jumps at short intervals. 
There are two main types of apparatus, the Drinker respirator and its deriva- 
tives which consists of a closed compartment in which the patient lies recum- 
bent, his head protruding through a rubber collar. A motor then produces 
alternating air pressures which passively move the chest. Another type, the 
Bragg-Paull respirator, consists of a rubber apparatus strapped round the 
chest which, again by the use of a motor, by alternate inflation and emptying, 
moves the chest. There may be a few cases in which a really good result can 
be achieved, namely, a useful measure of general muscular recovery ensues 
and the patient can take up a more or less active life. More numerous, 
however, are those in which although sufficient active thoracic movement to 
sustain life returns, the patient remains bedridden for hfe. Cases are on 
record also in which survival depends upon permanent retention in a Drinker 
respirator. It is probable, therefore, that such machines will find their greatest 
field of usefulness in other maladies than poliomyelitis, such, for example, as 
carbon monoxide poisoning and other essentially temporary causes of respira- 
tory weakness. A modification of the Drinker machine is now provided in 
most hospitals throughout the country. 

It has recently been claimed by Contat in Switzerland that heavy dosage 
with potassium chlorate during the pre-paralytic stage of the illness averts the 
development of paral 5 »'sis. It is known that the virus of poliomyelitis is highly 
sensitive to oxidising agents. The patient is given nasal instillations of 2 per 
cent, solution of the substance, 5 drops four times daily. By mouth the dose 
ranges from 5 grains in the 24 hours in an infant to a total daily dosage of 
from 60 to 80 grains in an adult. This total is spread over frequent small 
doses during the 24-hour period. The administration is begun as early as 
possible and continued during the febrile period (2 to 3 days), and progressively 
diminished to cease on the fifth or sixth day. It is said that no albumin, red 
cells or casts are found in the urine during this medication. Contat also 
employed potassium chlorate as a prophylactic in contacts. 

Serum therapy , — Since Netter first initiated this method of treatment 
some twenty-five years ago, the administration of the serum of individuals 
who had recovered from a known attack of poliomyelitis (“ convalescent 
serum”) has been a widely used method of treatment. Convalescent serum 
has been experimentally found to contain protective antibodies, and it has 
been thought that it may prevent the development of paralysis if administered 
during the preparalytic stage, and may limit the extent and severity of 
paralysis if given early in the paralytic stage. Recent re-assessment of the 
clinical evidence strongly suggests that these beliefs are illusory, and that 
serum therapy is unavailing at any stage of the malady. This result is 
indeed what the experimental evidence should have led us to expect. For 
Flexner found that the administration of convalescent serum to an inoculated 
monkey protected only if it were given at the same times as the dose of virus, 
or within 12 hours and before the appearance of symptoms. Administered 
after this moment, it was uniformly ineffective. But it is only after the 
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appearance of symptoms that it can be given in the human subject. Again, 
the theory adopted to rationalize serum therapy was that poliomyelitis 
was a general infection, with later involvement of the nervous system. 
Serum administered in the preparalytic stage was thought to prevent invasion 
of the nervous system. We know now that the nervous system has already 
been invaded before any symptoms whatever develop, and that this sup- 
posed prevention is from the nature of things quite impossible. Recent; 
controlled observations in New York, in which 50 per cent, of the patients 
in an extensive epidemic were given serum and the remaining cases denied \ 
it, have indicated that serum therapy has no influence upon the course of 
the individual case. 

Edeinschmidt, in his analysis of the 1938 epidemic in Cologne, adds 
fui^ther confirmation to this judgment. 

Rest and 'posture . — It is all-important to secure as complete physiological 
rest as is possible for the weak or paralysed muscles for some time after the 
onset. Even in the slightest oases, the patient should be kept in bed for at 
least 3 weeks, during which time attempts at volitional movements should be 
discouraged. The posture of the paralysed region should be such as to secure 
the relaxation of the paralysed muscles ; for if they are kept stretched by the 
action of opponent muscles which are not paralysed, recovery is greatly 
hindered. Appropriate postures can be secured by pillows, sandbags, splints 
and other devices. After a few weeks have elapsed, massage and* passive 
movements should be regularly employed and re-educational exercises com- 
menced, where there is sufficient power. Electrical treatment in any form 
is of very doubtful value. Re-education should be assisted by every 
appropriate mechanical device, but it must be carefully borne in mind 
that every mechanical apparatus which overweights the weak hmb places 
a millstone around the neck of recovery. The hghtest possible shoes 
should be worn, and if sphnts are indicated the excellent and almost 
weightless, moulded, celluloid splints should be employed, to the absolute 
exclusion of all heavier varieties. In the re-education of the legs for walking, 
a walking-machine on wheels is a necessity. Contractures and deformities, 
which hinder useful action, should be dealt with by passive movements, 
sphnting, tenotomies and other surgical procedures. 

There have recently been recorded several cases of acute bulbar poho- 
myehtis in children upon whom tonsillectomy and adenoidectomy had been 
performed during the course of a local outbreak of poliomyehtis. It appears 
that this operation opens a port of entry to the virus. The onset of the 
disease is at an interval of 10 to 20 days after operation, and the issue is 
commonly fatal. The performance of these operative procedures upon 
children is therefore strongly contra-indicated during outbreaks of polio- 
myelitis. 

« 

LETHARGIC ENCEPHALITIS 

Synonym. — Epidemic Encephalitis. 

Definition. — An acute febrile disease, occurring sporadically and 
epidemically, due to the infection of the nervous system, presumably from the 
nasal passages and by a purely axouic route, by a virus, which can be inocu- 
lated into the nervous system of monkeys, reproducing the disease. The 
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clinical aspect is that of a lasting, as opposed to an evanescent, infection, 
producing chiefly inflammatory reaction, and principally incident upon the 
upper parts of the nervous system, the cerebrum, basal ganglia and brain 
stem. Though very definite, it is remarkably polymorphic, and it is some- 
times mono-symptomatic, and its type has changed greatly during the passage 
of an epidemic. The absence of evidence forthcoming of case-to-case infection 
has necessitated the assumption that infection is transferred by carriers, or 
by those in the pro-symptomatic stage of infection only. 

History . — When we read of the influenza epidemic which swept over 
Europe in 1680 and which was accompanied by a malady so peculiar as to 
gain the title of “ schlafkrankhcit,** and afterwards of the epidemic described 
by Sydenham in 1676 as “ febris comatosa,” the " sleeping sickness ** of 
Tubingen in 1712 and Dubinins epidemic of the fatal “ electrical chorea ” in 
Northern Italy in 184.6, we cannot but agree with von Economo*s conclusion 
that these epidemics were epidemics of lethargic encephalitis. The subsequent 
epidemics of Mauthner’s ‘‘ Nona ” in Piedmont in 1891, and also Pfuhl-Leich- 
tenstern’s “ hesmorrhagic encephalitis ” in 1906 have been proved identical 
with lethargic encephalitis, both clinically and pathologically. The malady 
became pandemic from 1917, reaching a maximum in 1920, since when it 
has gradually declined and it is now comparatively rare, if indeed any true 
cases occur. We have, however, seen a good many end-results of cases which 
had their commencement from 1910 onwards, showing that in England this 
malady was increasingly present, though unrecognised. 

etiology. — ^During the period of its incidence, the disease occurred both 
sporadically and epidemically, with no centre of spread. It was more prev- 
alent in the cold season of the year. No age is exempt from the malady, 
and cases have occurred in the seventh decade of life, but it is rare in young 
children and seems to be moat incident in the first half of adult life. Infection 
presumably takes place, as in poliomyelitis, from human vectors alone, and 
by droplet infection. When once the virus has gained access to the nervous 
system by a peripheral axonic route, it is “ virus cn cage,” to use Economo’s 
term. It is imprisoned within the nervous system and cannot get out, but 
it may there survive for very long periods, giving rise to second and third 
attacks after apparent recovery, or to exacerbations of symptoms after long 
intervals of remission, or to insidious and progressive severe abrogation of 
nervous function long years in train of slight trivial and evanescent symptoms 
which marked the epoch of infection. Whether the infection thus pent up 
in the nervous system does on occasion manage to escape from the peripheral 
nerve terminals, as it does regularly into the saliva in the case of rabies and 
often into the skin in the case of herpes, and so get free, has not been deter- 
mined. 

The height of the epidemic incidence of lethargic encephalitis has many 
times coincided with a severe epidemic of influenza, but no further connection 
between the two conditions is known. Claimed at one time as an aberrant 
form of poliomyelitis infection, von Economo's disease has proved quite 
distinct, both in its age incidence, seasonal prevalence, morbid anatomy 
and symptomatology. Economo first succeeded in transferring the disease 
to the monkey by intracerebral inoculation in 1916, and Iioewe and Straus 
first proved that the infective agent was filtrable. 

Pathology. — The pressure and quantity of the cerebro-spinal fluid are 
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always increased^ and in a lew of the cases blood oi the products of hsemorrhage 
are present. In a third of our cases the cell count has been normal. In the 
rest there has been a moderate lymphocytic pleocytosis, with little nr no 
protein increase, the titre of the sugar tending to a high normal and that of 
the chlorides being normal. No prognostic indications can be derived from 
the nature of the fluid. The vessels of the brain are markedly congested 
and full of blood, and the colour shows a characteristic change from the 
normal throughout the whole of the grey matter, varying from a rosy flush 
to a deep salmon-pink, giving rise to the term “the rose-coloured brain.** 
When hardened in formalin, this colour becomes a heavy purple grey. Both 
subdural and deeply seated haemorrhages are occasionally found. Economo 
describes the anatomical picture as one of unvarying constancy. It is that 
of £Ln oedematous and congested brain, with all the grey matter conspicuously 
reddened in contrast to the white matter, which is of normal colour. There 
is a non -purulent and, properly speaking, a non -haemorrhagic inflammation 
of the whole grey matter exclusively, the white matter being uninvolved. 
There is most conspicuous perivascular lymphocytic cuffing remarkable for 
the absence of any polymorphs, with an intense cellular infiltration of the 
grey matter with elements of the microglia, while the neuroglia is unaltered 
and demyeUnation does not occur. Accompanying and succeeding these 
inflammatory changes is a certain measure of neuronophagia, with primary 
loss of the ganglion cells. 

Symptoms. — In the acute forms of the malady the onset is often ushered 
in by general symptoms, such as shivering, malaise, headache, and fever and 
bodily pains, a characteristic thickly coated white tongue and constipation, 
and sometimes vomiting and persistent hiccough. This train of symptoms 
usually appears in the story as an attack of “ influenza.** The pyrexia does 
not usually last longer than a week. Countless such attacks of “ influenza,’’ 
distinguishable only by the occurrence of transient diplopia, or of slight 
somnolence, and often even without any such distinguishing features, have 
been completely recovered from at the time, but have been followed, after 
long intervals, by the slow onset of the Parkinsonism of lethargic encephalitis. 
Again, the epoch of infection may apparently give rise to no symptoms at 
all, and long afterwards an insidious onset of Parkinsonism ensues, as has 
happened nowadays in many of the examples of Parkinsonism in childhood. 

So many and varied may be the clinical aspects of this disease that it is use- 
ful to consider the separation of clinical types which Economo has laid down : 

A> Acute Types. 

(1) The somnolent and ophthalmoplegic type. 

(2) The hj’perkinetic type. Spontaneous involuntary movements, 

sleeplessness, great mental unrest, delirium and mania are here 
characteristic. 

(3) The amyostatic and hyperkinetic type. In this type Parkinsonian 

tremor and rigidity, salivation and the greasy face are con- 
spicuous. 

(4) The cerebellar type. The symptomatology is that of the cere- 

bellum, and recovery usually occurs. 

(5) The bulbar type. 

(6) The ophthalmoplegic type. 
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(7) The neiiritic type, which flimulates acute fibrositis. 

(8) The mono-symptomatic type : 

(o) Characterised by persistent trismus. 

(6) Characterised by persistent hiccough. 

B, Chronic Types. 

(1) The progressive Parkinsonian type. 

(2) The mental type. 

A combination of all the types is very common. 

The Nervous Signs. — Mental symptoms . — ^An increasing lethargy, which 
often becomes very deep, is present in many of the cases. In this condition 
the patient will lie for days without stirring a muscle, taking no heed of his 
surroundings and passing the dejecta under him unheeding. Yet when 
roused by command and vigorous bodily stirring, he will wake up and hold a 
very intelligent conversation, lapsing back at once when he is left alone, 
even though his mouth be half full of unswallowed food. In this condition, 
flexibilitas cerea may often be demonstrated in the limbs. The lethargy may 
last for three weeks or longer even in patients who completely recover. It 
passes away gradually. Unrousable coma is invariably a sign of impending 
dissolution. Subsequent memory of events during the early days of the 
lethargy may be remarkably retained. Insomnia may be a troublesome early 
symptom, and even when the patients are markedly lethargic they will 
complain that they cannot sleep. Lethargy, however, may be completely 
absent and the early mental state be that of vivacious excitement and talka- 
tiveness. Irritability and restlessness may be present. In some cases the 
first nervous sign may be delirium or mental aberration, which may rapidly 
develop into acute and violent mania ; such cases are rapidly fatal. In cases 
which recover after severe symptoms, considerable mental reduction and self- 
obvious mental change may persist, but we have not seen any case in which 
insanity has resulted. Indeed, it has been said that no sufEerer from this 
disease ever regains his original mentality, and it is a common experience to 
find personality very seriously changed in the way of mental reduction. 
Complete incapacity for any sustained work, entire change of character, 
anti-social tendencies, moral perversion and depressed neurasthenic states 
are not uncommon sequels of the disease. (See also page 1835.) 

Convulsions arc very rare, but they may undoubtedly occur as in other 
forms of encephalitis. Indeed, the initial clinical picture may be dominated 
by convulsion, and closely resemble ** status epilepticus ” from other causes. 

Ophthalmoplegia and other paralyses in the region of the cranial nerves 
are most often nuclear in type, out peripheral paralysis of any cranial nerve 
may be met with, most commonly unilateral paralysis of the facial nerve. 
The pupils may show every abnormality which a lesion of the nervous system 
can produce. Inequality, unroundness, eccentricity and loss of light reflex 
and ciliary paralysis may occur. The loss of light reflex may be unilateral. 
The external ophthalmoplegia, being nuclear in origin, involves both eyes 
in terms of their conjugate movements, and the upward and downward 
movements are as a rule more severely impaired than are the lateral move- 
ments. Bilateral ptosis is very usual, and is a most important and valuable 
early indication of the disease. The common error is to consider it part 
of the sleepy state. The nuclear ophthalmoplegia is often irregular, giving 
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rise to strabismus and diplopia. Either in addition to the above or existing 
alone, there may be peripheral paralysis of any of the oculo-motor nerve 
trunks. The degree of the ophthalmoplegia varies in different cases from 
slight diplopia with hardly noticeable strabismus to complete paralysis of 
both eyes. It may be rapidly transient or permanently severe. In severe 
cases which survive there is always some improvement in the degree of 
paralysis in the course of time. 

Vision . — The diplopia and loss of accommodation cause much defect of 
vision, but many of the patients complain of a loss of vision in each eye, 
which is too great for any such explanation, the cause of which is not yet 
explicable. Papilloedema has been reported in a few cases, in one of which 
at least meningeal heemorrhage had occurred. It is transient and never 
reaches a high degree. 

Oculogyric crises . — This term is applied to recurring attacks of tonic 
conjugate deviation of the eyes, most commonly upwards, sometimes upwards 
and to one side, less commonly downwards, or downwards and to one side, 
We have observed one case of a child in which the oculogyric spasm always 
proceeded to a torsion spasm of neck, trunk and limbs so severe as to roll the 
patient out of bed on to the ground with each access. The spasm is met with 
in the chronic stage of the malady, and there is always some degree of Parkin- 
sonism. The attacks may last from a few seconds to 4 hours or more, and may 
occur frequently or at intervals of several days, and as the eyes are com- 
monly fixed in an upward direction, they are peculiarly incapacitating. They 
have not been reported in any other disease than lethargic encephalitis, and 
may constitute, with some slight facial Parkinsonism, the sole sequels of 
this malady. We have not found any treatment which influences the 
frequency or severity of the attacks. 

Bilateral nuclear facial paralysis and bulbar paralysis are not uncommon. 
Paralysis of any individual cranial nerve may occur, and also of any individual 
spinal root. Such paralyses always completely recover in the course of time. 

Symptoms indicative of lesion of the basal ganglia are among the most 
common features of the disease, and they are often the most persistent. These 
consist of weakness of movement, rigidity with slowness of movement, and 
spontaneous involuntary movements. The weakness, rigidity and slowness 
of movement give rise to a peculiar immobility of facial and bodily expression 
and movement. The face is mask-like, the neck stiff and the head moved 
little and slowly, the trunk bent forward and stiff, the arms held away from 
the trunk, the whole appearance of the patient closely resembling that of 
paralysis agitans. Rapid fluttering of the eyelids when gently closed is 
characteristic of this condition. The spontaneous involuntary movements 
may be of a rhythmic tremulous nature, as in paralysis agitans, or there may 
be slow rhythmic, chorevfotm, athetoid, myoclonic, irregular or highly compli- 
cated movements : these may be met with at any stage of the malady, but 
most commonly appear some little time after the acute stage has passed 
away. Fibrillation and fascicular twitching of the muscles is very common 
in the acute stage. In cases where bulbar symptoms, either of a spastic or 
flaccid kind, are present, hypersalivation of the nature of a true sialorrhoea is 
often a most troublesome, though transient, symptom. 

In addition to the above common symptoms and signs, other indications 
of involvement of the cerebral hemispheres may occur. Bilateral spasticity 
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with signs of involvement of the pyramidal systems, increased jerks, lost 
abdominal reflexes and extensor plantar responses are common. Hemiplegia, 
aphasia and hemianopia may occur, presumably as the result of local sub- 
cortical hBBmorrhages. Meningeal symptoms may be very marked in the 
early stages, such as suboccipital headache, painful stiffness of the neck, 
head retraction, vomiting and Kernig’s sign. Indeed, we have seen rapidly 
fatal cases in which the cbnical picture throughout was hardly distinguishable 
from that of acute meningitis, but none of these cases showed any leucocytosis 
in the cerebro-spinal fluid. A major incidence of the lesions upon the cere- 
bellum gives rise to the picture of acute cerebellar ataxy following a lethargic 
onset, and the end-result may be a condition closely resembling a usual 
type of disseminate sclerosis. Such cases make a good recovery in the 
course of time. 

Peripheral pains are sometimes very severe and are usually quite local. 
They may be the first signs of the illness, and several of our patients had 
been treated for trigeminal neuralgia, brachial neuritis or sciatica before 
any other sign of the malady appeared. These pains may persist for months 
after recovery. They are obviously due to the lesion around the nerve roots 
which has been already referred to. 

Spinal symptoms . — Since the lesions have been found in the spinal cord, 
it is only to be expected that focal spinal lesions should be met with in rare 
cases. These are usually acute atrophic paralyses similar to those of polio- 
myelitis. Those that we have seen have completely recovered. It has been 
argued, however, that this atrophic palsy is due to a lesion of the spinal 
roots. More severe lesions may apparently give rise to a condition resembling 
acute transverse myelitis. 

Sphincters . — The incontinence which is almost constantly present, even 
when the lethargy is far from deep, is the result of the lethargy. Transient 
conscious dysuria is however not infrequent in the early stages of the 
disease. The deep reflexes may bo lost in severe cases during the acute 
stages, and they are usually absent in premortal conditions. Otherwise they 
tend to be exaggerated, especially if involvement of the pyramidal system be 
present. The condition of the abdominal and plantar reflexes depends upon 
the presence or absence of lesions affecting the pyramidal tracts. In the 
former case, the abdominal reflexes will be absent and the plantar reflexes 
of the extensor type. 

Attention must be drawn to a group of cases in which the initial manifesta- 
tions of the disease are so sbght as not even to interfere with the daily work or 
to call for medical attention, and yet in the course of months, or it may be even 
years, the most serious and completely incapacitating paralysis appears. A 
])atient of ours noticed that he saw double, and did not feel very well for a 
few weeks. He recovered, but, two years later, had to give up work, by reason 
of a slowly oncoming Parkinsonism, which became extreme. A similar 
result in the slow and late development of grievous symptoms may follow 
any attack of lethargic encephalitis and make the prognosis in this malady 
very difficult. 

Sequelae. — The disabilities which this malady may leave in its wake 
seem endless and ever increasing as clinical experience widens. The mental, 
paralytic and Parkinsonian end-results have already been referred ro, but 
special mention must be made of involuntary spontaneous movements, 
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recurring rhythmic movements, spasms and altered respiratory rhythm. 
Ceaseless rhythmic pulsatile movements may occur in any muscle, movements 
like those of convulsive tic may incapacitate the patients. Hideous recurring 
spasms may appear, sometimes local, sometimes general. Torticollis may 
occur. An unduly rapid respiratory rhythm may be established. (See also 
p. 1705.) 

Course. — The course of the disease is extremely variable. It may be a 
slight transient illness lasting but a few days, and leaving no sequehe after 
a few weeks ; or a most malignant disease, fatal in a few days. In others, 
symptoms indicative of fresh lesions may occur repeatedly weeks and even 
months after the onset. 

Piagnosis. — A diagnosis of lethargic encephalitis is even at this date 
(1941) not rarely made, but must be received with the very greatest reserve. 
Under this title most neurologists have encountered a great variety of nervous 
disease, including intracranial tumour, cerebral abscess, subdural hsBmatoma, 
tuberculous meningitis, and the like. In typical cases the diagnosis presents 
no dif&culty, the reusable lethargy, incontinence, ophthalmoplegia and 
negative, lymphocytic, or blood-containing cerebro-spinal fluid being so 
characteristic as to preclude possibility of error. The less usual forms of the 
malady, and especially those with very gradual onset and slight symptoms, 
often present great difficulty and require much care and full knowledge^of the 
possible symptomatology of the disease for their recognition. There is no 
specific laboratory test for the malady, and the diagnosis must be based upon 
clinical grounds. Where meningeal symptoms are prominent, distinction has 
to be made from other forms of meningitis and from poliomyelitis. Here, the 
cerebro-spinal fluid is of the highest importance, as no polymorpho-nuclear 
leucocytes occur in lethargic encephalitis. In cases commencing with peri- 
pheral pains, excitement, maniacal symptoms or convulsions, careful look- 
out should be kept for the advent of ptosis, ophthalmoplegia, or lethargy, the 
appearance of which, following such symptoms, should at once suggest the 
diagnosis. It must be borne in mind that the clinical picture of the disease 
may be dominated by a hemiplegic condition, and that an apoplexy may 
occur during the acute stage of the disease. Slight cases of the disease are 
frequently unrecognised, or are indeed unrecognisable in the early stages, 
but here the diagnosis can often be made with certainty from the end-results ; 
the peculiar ophthalmoplegia, the spontaneous involuntary movements, and 
fche paralysis agitans-like syndrome being almost pathognomonic of the 
malady. 

Prognosis. — A rapid onset and quick development of severe symptoms, 
marked pyrexia, delirium and maniacal excitement are bad prognostic signs 
and indicate a rapidly fatal hsue. After the third week of the disease, the 
probabilities are all in Savour of survival. The prognosis, however, as to 
how much permanent damage to the nervous system will eventually remain 
is hardly possible, since slow improvement may go on for months and even 
years. Of the acute cases occurring at the height of an epidemic, 40 per cent, 
are quickly fatal, 30 per cent, are reduced to chronic invalidism, and 30 per 
cent, recover completely (Economo). The spontaneous movements, even 
when very marked, may clear up in from 3 months to a year. The weakness, 
rigidity and tremors, which form the paralysis agitans-like picture in many of 
the cases, persist indefinitely, 
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Treatment. — Nothing being known of the infectivity and mode of spread 
of the disease, isolation and disinfection are not usually employed. Each 
case must in England be immediately notified to the public health authorities. 
No treatment is known which has any specific influence upon the disease. 
Intravenous injection of collosol iodine solution (150 c.c. for a dose), repeated 
on the second and fourth days, has been advocated, and is certainly without 
harmful effects. Intravenous sodium salicylate, in 15-grain doses in normal 
saline daily, certainly seems to clear up the symptoms in some cases and may 
do permanent good. It remains therefore to use those measures which will 
help to keep the patient alive and those whieh relieve symptoms. Relief of 
the constipation is most important and is often followed by striking improve- 
ment in the symptoms. After the acute stage, treatment is concerned with 
combating the physical and mental listlessncss and depression, removing the 
rigidity with massage, passive movements and exercise, and withal brighten- 
ing the days of a convalescence which is often long, tedious and hard to bear. 

James Colliek. 

W. J. Adib. 

Revised by E. M. R. Walshe. 


HERPES ZOSTER 

Synonym. — Zoster; Shingles. 

Definition. — An acute infection of the posterior root ganglion, probably 
by a neurotropic virus, leading to severe pain in the distribution of the 
corresponding posterior root, and to the appearance of a crop of vesicles 
in the cutaneous distribution of the root. 

iEtiology. — The virus of zoster stands in some as yet undetermined 
relation to that of chicken-pox, and the appearance of the latter malady 
in a susceptible subject some 14: days after contact with a case of zoster has 
been too frequently recorded to be of the nature of coincidence. 

The disease is seen at all ages, but according to Head is perhaps most 
common in adolescents. In elderly patients it is frequently a more serious 
as woU as a more painful affection than in young persons. It may arise 
without discoverable cause and with a febrile reaction and considerable 
malaise. It may also occur apparently “ symptomatically ” during the 
course of arsenical medication, or during such illnesses as pneumonia, tabes 
dorsalis and tuberculosis. 

Pathology. — The essential lesion is an acute inflammation of the dorsal 
root ganglion of the same histological character as the lesion of acute anterior 
poliomyelitis. There are degenerative nerve cell changes, with accompanying 
microglial reaction and perivascular infiltration with round cells. Later, 
degenerative changes occur in the fibres of the dorsal roots and of the 
peripheral sensory nerves. The Gasserian ganglion and the thoracic and 
upper two or three lumbar ganglia are most often affected. There is an 
increased protein and lymphocyte count in the cerebro-spinal fluid. 

Symptoms. — There may be an onset with fever which persists for 2, 3 
or even 4 days. There is from the first pain at the place at which later 
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the herpetic eruption is to appear. This occurs on the third or fourtli day 
of the illness. At first the rash is a patchy erythema, upon which appear 
small vesicles filled with clear fluid. From the fifth to the tenth day the 
vesicles dry up and shrink progressively until a scab is formed. This finally 
drops off, sometimes leaving considerable scarring. These scars may be 
anfiesthetic to touch, pinprick and temperature sense. The pain before 
and during the evolution of the cutaneous lesion may be intense, It is 
of a burning and itching quality, and in frail and elderly persons it may 
persist as a most intractable post-herpetic neuralgia for months or even 
years. 

Zoster of the ophthalmic division of the fifth nerve is most commonly 
found in elderly persons. Corneal vesicles may form and burst, giving rise 
to ulcers, which may spread and end in residual scarring (nebulas), which 
impairs vision. 

’ Herpes of the geniculate ganglion occasionally occurs. The vesicles 
are found in the pinna, and there is pain in this region, over the mastoid, 
and sometimes in the fauces (see p. 1512). 

Localised paralysis may accompany herpes. Thus, in ophthalmic herpes 
there is occasionally third-nerve palsy, with ptosis and squint. In geniculate 
herpes, facial palsy and loss of taste over the anterior two-thirds of the 
tongue is the rule. In herpes of the lower thoracic ganglia there irfay be 
paralysis of the oblique abdominal muscles on the affected side. The marked 
local bulging of the abdominal wall which ensues resembles at first sight 
the presence of an abdominal tumour. These paralyses do not invariably 
clear up, though the facial palsy of geniculate herpes does so more frequently 
than the paralysis of the abdominal muscles. 

Treatment. — The course of the cutaneous lesions is not influenced by 
treatment, which is directed to keeping the vesicles dry and free from infection. 
For this purpose a dusting-powder of starch or zinc oxide, or a collodion 
dressing may be used. 

During the acute stage, pain may be relieved by aspirin or phenacetin, 
but the post-herpetic neuralgia of some elderly and debiUtated patients 
may prove intractable, and so severe as to render life scarcely tolerable. 
A neurosis may be grafted on this pain and render the situation extremely 
difficult for the doctor. Various local remedies have been recommended, 
including rays of all kinds, local heat, electrical currents, analgesic applica- 
tions, and so on. But none can be relied upon to afford material relief, 
though the neurotic patient may obtain some comfort from any of them 
that commands his faith. It may be necessary to keep the patient under 
some such mixture as the following : tiiict, gclseiiu min. 10, phenazone grs. 
10, phenobarbitone. sol. gr. sod. bromid, grs. 10. Aq. chlorof. ad fl, oz. 1 
t. d. 8. « 

A warning may be sounded against prolonged bromide medication for 
elderly subjects. It sometimes renders them confused and feeble, and 
these debilitating effects may take some weeks to pass off even after bromide 
is withdrawn from administration. For such patients, small and carefully 
adjusted doses of phenobarbitone arc probably better. 


F. M. It. Walshe. 
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RABIES 

Synonyms. — Hydrophobia ; Lyssa. 

Definition. — This is an infective disease due to a filtrable virus which is 
located in the salivary glands and central nervous system. It is transmitted 
to man and most warm-blooded animals through infective saliva of canines 
or blood-lapping bats. There is a long and variable incubation period, and 
a short pyrexial illness of sudden onset characterised by fever, nervous exalta- 
tion and violent muscular spasms involving the oesophagus and respiratory 
system. Once symptoms have supervened, the patient invariably succumbs. 

iEtiology. — The disease is generally transmitted either by the licking 
of a freshly abraded surface of skin or the bite of an infected dog. In Eastern 
Europe and the Orient, wolves not imcoramonly transmit the disease and, 
owing to extensive laceration of the tissues, a greater proportion of people 
bitten by them develop the disease than with either dogs or jackals. It has 
been estimated that wolf bites entail a mortality of 80 per cent. In Trinidad, 
in 1925 an epidemic of paralytic rabies in man was attributed to the bites of 
vampire bats, cattle being the original source of infection. 

The virus of rabies . — This is now known to belong to the class of neuro- 
tropic viruses that have a special affinity for attacking the grey matter of 
the nervous system. To this class belong also the viruses of acute anterior 
poliomyelitis and of Borna disease. 

Pasteur, in 1881, discovered that rabies could be transferred in series 
from animal to animal by subdural inoculation of emulsions of central nervous 
tissue derived from an infected dog. In rabbits, after some twenty passages, 
the virus became modified : firstly, the incubation period of ordinary street 
virus which varied from 8 to 60 days was reduced to 7 days ; and, secondly, 
it lost its capacity to reproduce the disease on subcutaneous inoculation. 
Such a virus is known as fixed virus or virus fix6. Street virus, on the other 
hand, is transmitted from the local wound via the peripheral nerves to the 
central nervous system, and if the sciatic nerve be inoculated the lumbar cord 
becomes infectious several days before the virus can be demonstrated in the 
brain (di Vestea and Zagari). This accounts for the fact that cases bitten 
about the face, head and neck have such a short incubation period. The 
salivary virus is filtrable through coarse Chamberland and Berkefeld filters 
— not so, emulsions of infective brain tissue. The virus is destroyed at 50® C. 
and is attenuated by drying — a fact made use of in the preparation of anti- 
rabic vaccine by the Pasteur method. 

Pathology. — Excess of cerebro-spinal fluid, petechial haemorrhages of the 
piarachnoid and injection of its vessels may be found at autopsy. Histological 
examination reveals cellular infiltration of the perivascular lymph spaces 
as well as Negri bodies within the cytoplasm of the nerve cells and their 
processes. These bodies were described by Negri in 1903. They are globular 
or ovoid structures, of variable diameter (0-5-25 0 microns), and are especially 
common in the Purldnje cells of the cerebellum and the hippocampus. 
Though demonstrable in the brain of 97 per cent, of dogs infected with street 
virus, they never appear in the salivary glands — a fact which supports the 
view that they,, are not parasitic protozoa, as Negri suggested, but rather 
some kind of cell inclusion or degenerative structure. 

Symptoms. — The period intervening between the bite and the clinical 
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manifestations varies from 1 to 2 months as a rule, the limits being 11 days 
to over a year. Face, head and neck bites have a shorter incubation period 
than those on the upper extremity, and arm bites a shorter incubation than 
those implicating the leg. The onset is generally sudden, but prodromal 
symptoms are sometimes noted for a day or two before a hydrophobic 
syndrome appears. For convenience, three stages are described. I 

1. The invasion stage. — This includes prodromal features such as pain I 
ill the scar, fever, headache, rapid pulse, anxiety, restlessless, insomnia, \ 
irregular and sighing respirations, and phases of rushed speaking. 

2. The stage of excitation. — This supervenes in 24 to 48 hours. There is 
intense restlessness, mental excitement, hypersesthesia and hydrophobia 
which consists of a sudden spasmodic spasm of the muscles of the mouth, 
pharynx and larynx and, to a greater or lesser degree, the whole respiratory 
musculature. A typical attack may be induced by offering the patient water. 
As the glass approaches the mouth, the head retracts in a series of spasmodic 
jerks associated with gasping respirations, while any water reaching the mouth 
is immediately ejected. The shoulders are elevated, the chest expanded, 
and the sterno-mastoid and platysma muscles contracted. Later, the synaptic 
resistance in the reflex arcs becomes so lowered that a variety of sensory 
stimuli such as a sudden sound, cold air, strong light, a strange smell, and even 
the suggestion of water may suffice to induce the attack. The voice is'altered. 
Frothy saliva collects in the throat and mouth and is flung off the lips during 
the attacks which may be characterised by intense fury or the most profound 
terror. Later, opisthotonus and general respiratory spasm are superaddod. 
In the interval the mind is clear, the patient remaining quietly at rest in bed. 
Examination of the central nervous system reveals, as a rule, nothing more 
than increased deep reflexes. Glycosuria is not uncommon, and vomiting, 
exhaustion and emaciation characterise the final stage of the illness. Death 
during the paroxysm may occur from dilatation of the right heart, though 
sometimes near the end the spasms ameliorate or cease altogether. 

3. Stage of paralysis. — If the patient survives long enough, paralysis of 
various types, includmg Landry’s ascending paralysis, paraplegia and hemi- 
plegia, may supervene. The patient lies helpless and exhausted, and generally 
dies in coma. In man this stage is rarely seen in canine-transmitted rabies, 
but paralytic rabies is commonly encountered in the bat-transmitted variety 
in Trinidad. 

In the Trinidad outbreak all the cases were of this variety, and all proved 
fatal. The onset is acute, with fever and headache. Numbness and burning 
sensations in one or both legs, paresis of the legs and retention of urine 
follow. After 2 or 3 days the paraplegia becomes more complete, and the 
plantar and tendon reflexes disappear. One limb is commonly affected before 
the other. In a few daj^ the paralysis begins to ascend, involving the muscles 
of respiration, of articulation and deglutition. There is dyspnoea, restlessness 
and death. The sufferer remains conscious, but may be delirious. Sensory 
changes are of variable intensity. A final brief coma precedes the fatal 
issue. During this time the temperature swings round 103° F., and there is 
profuse sweating. Hydrophobic symptoms are exceptional, and when present 
slight. The cerebrospinal fluid yields an increased globulin content, but is 
otherwise normal. The duration of the illness is from 4 to 8 days. 

Rabies in the dog. — These animals never show the hydrophobic syndrome 
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observed in man. The earliest manifestation appears to be a change in 
temperament, followed by irritation and exacerbations of vicious fury in 
which the animal runs amok, biting wildly anything in its path. Later, 
swallowing becomes difi&cult, the bark is altered, the jaw drops and general 
paralysis ensues. Death invariably follows some 2 to 5 days after the first 
symptoms appear. In dumb rabies the stage of excitation is absent. 

Diagnosis. — As a rule, little difficulty is experienced in diagnosis, but 
occasionally tetanus, the cerebral t 3 rpe of typhus fever, bulbar paralysis from 
any cause, and datura and other poisonings encountered in Oriental countries 
may need differentiation. Lyssophobia or hysteroid counterfeiting of the 
disease generally manifests itself within the first 10 days, and is unaccom- 
panied by fever or other serious features. 

Prognosis. — By no means all patients bitten by rabid animals die, 
but once clinical manifcLstations appear the disease invariably ends fatally. 
Estimates varpng from 5 to 33 per cent, have been made of the death-rate 
in untreated patients, but of those receiving early anti-rabic inoculations in 
Pasteur institutes, not more than 1 per cent. die. The mortality varies with 
the site of the bite, the interposition of clothing, the number of tooth-marks, 
the extent of tissue laceration and the rapidity with which efficient local 
treatment has been instituted. Head, face and neck bites are particularly 
dangerous, as well as bites from wolves and jackals. 

Treatment. — This is entirely preventive, and in England the muzzling 
order and the strict quarantine of all imported dogs has led to the eradication 
of rabies. In endemic areas canine bites should be promptly treated, and the 
suspected dog chained up, muzzled, and kept under observation. Should the 
animal be alive at the end of 10 days it is proof that the bitten person has not 
been infected. This rule, universally followed in Pasteur institutes, is based 
(1) on the knowledge that the infected dog never survives longer than 6 days 
from the onset of its illness, and (2) that the saliva of a rabid dog is never 
infective for more than 4 days before the onset of symptoms. In suspicious 
cases, especially the head, face and neck bites, treatment should be com- 
menced without delay and discontinued if the dog survives. 

The virus of rabies differs from that of yellow fever in not passing through 
the intact skin, and where there is a history of being beked by an animal 
suspected of rabies prophylactic inoculation need not be advised unless fresh 
skin abrasions were present at the time. 

Local treatment . — If seen within 30 minutes, bleeding should be encouraged 
by the application of a ligature just tight enough to obstruct the venous 
return and the parts bathed with permanganate solution. Subsequently, 
each tooth-mark should be probed separately and cauterised or treated with 
pure phenol. For 3 days the wound should not be sutured ; this particularly 
applies in the case of face bites. 

Anti-rahic vaccination . — Owing to the long incubation period, it is feasible 
to attempt immunising the patient either by the inoculation of attenuated, 
living, fixed virus, as in the Pasteur and Hogyes methods, or by the injection 
of carbolised or etherised vaccines in which the fixed virus has been killed. 
The Pasteur treatment consists of a series of 18 injections of emulsions made 
from the spinal cord of rabbits which had been dried for periods of from 
14 to 3 days. Semple introduced carbolised vaccine ; the most potent 
preparation consists of a 5 per cent, carbolised suspension of sheep brain 
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infected with Paris virus. In mild cases the course consists of 2 c.c. injected 
subcutaneously each day for 7 days ; in average cases of 5 c.c. for 14 days ; 
and in severe cases, such as head, neck and face bites, in wolf bites, or in 
children bitten on the bare skin, 10 c.c. are injected daily for ]4 days. Itchy 
swellings may appear at the site of the inoculations about the eleventh day, 
but other complications following inoculation are fortunately rare. Paralytic/ 
accidents, however, have been recorded with all methods ; they include al 
mild facial neuritis, dorso-lumbar myelitis and an ascending paralysis of'^ 
Landry’s type which is fatal in about 30 per cent, of cases. 

Treatment of the paroxysm . — No specihe treatment is known. Measures 
directed to alleviate the suifering of the patient should be instituted. These 
include chloroform inhalations and morphine, hyoscine, chloral and atropine 
in large doses. Curare and tetrado-toxin have both been employed for the 
relief of spasms. 

G. Carmichael Low. 

N. Hamilton Fajklev. 

CEREBRAL VASCULAR LESIONS 

* 

ANEURYSM 

Pathology. — Miliary aneurysms, which are small seed-like dilatations of 
the finer arteries in the substance of the brain, are not uncommonly present in 
cerebral arterial degeneration. They are usually multiple. The extensive 
researches of A. G. ICllis in 1909 and of Pick in 1910 have proved conclusively 
that miliary aneurysms arc of little practical importance apart from the 
associated arterial degeneration. 

True aneurysms of the larger cerebral arteries are not uncommon and 
have in the past been the subject of a very extensive literature. In a recent 
analysis of over a thousand cases McDonald and Korb have ascertained the 
following facts : 

(i) The arteries involved in order of frequency are the middle cerebral, 
basilar, anterior communicating, internal carotid, vertebral, anterior cerebral, 
posterior communicating and posterior cerebral. 

(ii) Aneurysms occur at all ages ; about 11 per cent, were below 20 years, 
35 per cent, from 20 to 40 years and 54 per cent, above 40 years of age. 

(iii) The sex incidence is approximately equal. 

(iv) 63 per cent, of the vessels examined showed pathological changes, 
the remainder being described as normal. The predominant lesion was 
atheroma, and less common in order of frequency were mycotic aneurysm 
and syphilitic changes, bnly 5 per cent, showing changes of the last-named 
order. At all ages pathological changes in the affected arteries predominated, 
mycotic aneurysms being most common in young persons, atheromatous 
changes in older subjects. 

These aneurysms may give rise to no symptoms during life, being merely 
post-mortem findings, they may rupture, or they may be of sufficient size 
to evoke tumour symptoms. Of these possibilities, rupture appears to be 
the most common, the artery most frequently affected in this way being the 
anterior communicating. 
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The aneurysms found on normal arteries are usually regarded as due 
to developmental defects in the wall, commonly seen at junctions on the 
circle of Willis. They may be multiple, and from their shape are spoken of 
as “ berry ” aneurysms. They may rupture freely, leading to a rapidly 
fatal issue, or they may leak recurrently. The wall may contain calcified 
material which shows as a ring shadow in the radiogram. Mycotic aneurysms 
arise from septic infection of the arterial wall, usually in association with 
septic endocarditis. 

Symptoms. — Clinically, cerebral aneurysms fall into two main groups : 
(1) Those which rupture during life with the extravasation of blood, in 
greater or less amount, into the suburachnoid space, and sometimes also 
into the cerebral substance and into the ventricles. These form the so-called 
apoplectic group. (2) Those which produce symptoms in virtue of the 
pressure they exert on neighbouring structures, thus giving rise to paralytic 
symptoms. These form the paralytic group. It has to be added that this 
second group may ultimately rupture. There are also cerebral aneurysms 
that during life are clinically latent, being merely necropsy findings. 

The clinical picture of subarachnoid haemorrhage, following upon the 
rupture of cerebral aneurysms is now widely recognised, but that of the 
paralytic group is only now being clinically differentiated. Recent studies 
by G. Jefferson has clarified their clinical picture considerably, and in most 
cases their presence should be diagnosed. 

1. SUBARACHNOID HASMORRHAGE 

Synonym. — Spontaneous Subarachnoid Haemorrhage. 

We have seen that bleeding into the subarachnoid space may be an 
accompaniment of head injuries in which the meninges are tom. It may 
also follow primary intraventricular haemorrhage, but the usual cause of 
uncomplicated, or as it is sometimes called, spontaneous subarachnoid 
haemorrhage is rupture of a cerebral aneurysm on the circle of Willis or on 
one of its component arteries. The situations in which such aneurysms are 
commonly found have been already enumerated. What has been called 
here the ‘‘ berry ” aneurysm may rupture suddenly and freely with the 
production of fatal apoplexy, or there may be recurrent leaking of blood in 
small amounts from such an aneurysm, leading to a syndrome of meningeal 
irritation. 

1. The apoplectic syndrome , — The subject may have been subject to 
frequent headaches, or the episode may be quite imheralded until a sudden 
intense headache, rapidly followed by sudden lapse into unconsciousness, 
signals the free rupture of the aneurysm. It may be thought that an ordinary 
cerebral hsemorrhage has occurred when the comatose patient is first seen, 
but careful examination will generally reveal the absence of signs of a gross 
lesion in one cerebral hemisphere (of. p. 1527) when this has occurred, whereas 
in uncomplicated subarachnoid haemorrhage no signs of hemiplegia are present. 
On the other hand, a bilateral Babinski plantar response w3l be obtained 
and there will be marked neck rigidity. At first both pupils may be small 
and sluggish, but in fatal cases the pupils ultimately dilate. Lumbar puncture 
produces a fluid that resembles pure blood. 

Recovery from haemorrhage of this severity is by no means unknown. 
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In fatal cases death commonly ensues within 24 to 36 hours, or at some 
time during the first fortnight from fresh bleeding. If this period be safely 
passed the prognosis as to recovery is good. Some patients enjoy years of 
normal health after such an episode, while others are subject to recurrences 
of greater or less severity. 

2. The meningitic syndrome. — In this case, the haemorrhage is less 
abundant and therefore consciousness may not be lost. There is violent 
headache, restlessness, delirium, rigidity of neck and spine, Kernig’s sign, 
bilateral extensor plantar responses, and sometimes diplopia and squint. 
Within a few hours, or somewhat later, ophthalmoscopic examination may 
reveal the presence of flame-shaped haemorrhages in the nerve fibre layer 
of the retina, or massive haemorrhage in the subhyaloid space. The last- 
named are characteristic of subarachnoid haemorrhage. Both forms of 
haemorrhage arise from the passage forwards of the extravasated blood 
into the subarachnoid space surrounding the optic nerves. A low grade 
papilloedema is occasionally also observed. 

In non-fatal cases of both types, the temperature may remain raised for 
7 or 8 days, and the urine for the first 48 hours only may contain abundant 
albumin and some sugar. The addition of these features to the clinical 
picture may, if the possibility of their occurrence is overlooked, lea^ to an 
erroneous diagnosis of ur£emia or diabetes. 

In small leaking haemorrhages the cerebro-spinal fluid is more or less 
heavily bloodstained, and may for two or more weeks be discoloured, yellow 
or brownish according to the amount of blood originally present. As with 
all other conditions of high and rising intracranial pressure, sudden and 
unexpected death is a common event in undrained cases. Subarachnoid 
haemorrhage docs not always reach the general subarachnoid space freely. 
When effused upon the vertex, it may spread out and clot at its edges and 
from without, while the bleeding is still going on at its centre. Thus, a 
pancake-like hsematoma accumulates upon the surface of the brain, thin 
and clotted at its edges, which prevents further spread, and still liquid 
and ever accumulating at its centre. Not infrequently the pressure of the 
growing liquid centre bursts into the hemisphere causing the addition of 
a sudden hemiplegia to the syndrome, and this has been named by Froin 
the “ meningo-cerebral haemorrhage.’* Draining of the cerebro-spinal fluid 
gives no relief when this pancake haematoma is present. 

3. The lumbago-sciatica syndrome. — This rare condition, first described 
by Professor Arthur Hall, commences with pain and stiffness in the lumbar 
region, followed by pains in the legs, and sometimes the leg jerks are absent. 
For a week or more there may be no indication that the cause is intra- 
cranial, but thereafter in undrained cases the symptoms spread upwards 
to the arms and neck,"* and head retraction, headache and vomiting are 
added. Pyrexia is the rule. The diagnosis depends upon the characteristic 
cerebro-spinal fluid of subarachnoid ha 3 morrhage. The explanation of this 
syndrome is not easy. It may be that deposit of fibrin upon the roots of 
the lower theca is the cause of the quite local meningeal irritation. All the 
reported cases that have been treated with regular drainage by lumbar 
puncture have made good recovery. 

4. The recurring coma syndrome. — The description of a typical case will 
best illustrate this condition. A man of 28, during a period of four years. 
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on four occasions, and at long intervals without any prodromal symptoms, 
fell unconscious in the street, and on each occasion ho was taken to the 
nearest hospital where, on account of the persistent coma, lumbar puncture 
was done, with the discovery of blood in fair quantity in the cerebro-spinal 
fluid. On each occasion, the coma disappeared somewhat suddenly after 
24 hours, and the patient insisted on leaving hospital and returning to work 
within a week, as he felt quite well. This patient came under my observa- 
tion for the prevention of further attacks. The only abnormality found 
was a yellow cerebro-spinal fluid resulting from long antecedent haemorrhage. 
The presence of leaking aneurysm has been pathologically proved in several 
similar cases. 

Differential Diagnosis. — The recognition of subarachnoid haemorrhage is 
an easy matter in those cases in Inch the train of symptoms calls at once for 
the examination of the cerebro-spinal fluid and blood is found in that fluid. 
The distinction of the ajioplectic forms from other varieties of cerebral 
haemorrhage can only be made : (1) by the age of the patient, practically all 
haemorrhagic apoplexy being in the first half of life the result of ruptured 
aneurysm ; and (2) by preceding symptoms, such as headache, diplopia, 
ophthalmoplegia and migrainous phenomena. In those cases in which blood 
does not escape into the cerebro-spinal fluid, as in very many of the subdural 
haemorrhages, the diagnosis is both difficult and uncertain. The insidious 
onset of irregular headaches with periods of mental confusion and drowsi- 
ness alternating with period of recovery, especially if following a fall or slight 
blow on the head, should, during the second half of life, always suggest the 
possibility of subdural haemorrhage. Adie has suggested that all cases of 
migraine with transient ophthalmoplegia are due to aneurysms. It seems 
certain that many of the numeroxis cases of sudden death occurring in 
ophthalmoplegic migraine have been the result of terminal haemorrhage due 
to the presence of aneurysm. On the other hand, the majority of the cases 
of migraine with ophthalmoplegia make perfect recovery. 

Prognosis. — ^When the aneurysm ruptures frankly and widely and the 
bleeding can be free, the outlook is hopeless, and death occurs in from a 
few minutes to a few hours ; nor does drainage avert the consequences of 
so large an opening into a main arterial trunk. If, as so commonly happens, 
there is a slower leakage which perhaps is intermittent, the outlook will 
depend : (1) upon the cessation of the bleeding and the healing of the leak 
by clotting ; and (2) upon the possibility of the free escape of the effused 
blood into the subarachnoid space and its removal by repeated lumbar 
drainage. In many of the cases of subarachnoid haemorrhage, the bleeding 
ceases and the pressure and the dangerous results therefrom can be well 
relieved by lumbar drainage, repeated whenever the symptoms demand it, 
and healing of the aneurysm, by clotting and calcification, occurs with 
complete recovery. In other cases there may be repeated attacks of 
leaking at intervals of weeks, months or oven years, and again many of 
such patients make good recovery in the end. When the bleeding is wholly 
or mainly subdural and when a subarachnoid hBemorrhage clots at its edges 
upon the surface of the brain, drainage and the relief of symptoms is im- 
possible, and the prognosis is serious in the extreme but for the possibility 
that the site of the bleeding may be located and the clot turned out and 
the haemorrhage arrested by smgical pi;oceduros. 
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Treatment. — ^In the case of subarachnoid hsemorrhage the patient must 
be kept absolutely at rest, with the administration of sedatives. An immedi- 
ate injection of morphia is indicated when the patient is not comatose and 
has the usual intense headache. It also may be necessary on the recovery 
of consciousness on account of headache and restlessness to take this step. 
It is doubtful whether repeated lumbar puncture is advisable, as it may lead 
to recurrence of haemorrhage, but if there be signs of raised or of rising 
intracranial tension (and progressive slowing of the pulse is generally a 
reliable indication of this), then lumbar puncture may be expedient. When 
recovery sets in, the patient should still be kept in bed for at least 3 or 4 
weeks. During the first fortnight recurrent hoemorrhage is more likely to 
occur than later during the course of convalescence. 


2. UNRUPTURED ANEURYSM OE THE INTERNAL CAROTID ARTERY 

Synonym. — The Paralytic Syndrome. 

The aneurysms of this group, like the berry aneurysm, mostly occur at 
the bifurcation of an artery. In this case, on the internal carotid artery 
where the ophthalmic artery arises, or at the junction of the anterior cerebral 
and anterior communicating arteries. There seems no doubt that they^re 
more often seen in women than in men, mostly in middle life. 

Symptoms. — The onset may be sudden, in which event diagnosis is 
relatively easy ; or the symptoms may develop so gradually as to make a 
diagnosis of intracranial new growth probable. The arrangement of the 
circle of Willis and its components is such that the visual pathway (optic 
nerves, chiasma and tracts) are very commonly affected by the development 
of an aneurysm in this situation. Similarly, when there is a carotid aneurysm 
the proximity of the carotid artery to the cavernous sinus commonly leads 
to ocular palsies. 

Anatomical considerations. — The arrangement of the circle of Willis 
and its relations to the visual pathway (optic nerves, chiasma and tracts) 
are such that aneurysms in this situation usually exert pressure upon some 
part of this pathway and thus give rise to visual defects. Further, the 
proximity of the internal carotid artery to the cavernous sinus may lead 
in similar manner to ocular palsies and to disturbances in the held of the 
trigeminal nerve. The optic tracts pass forward above the posterior com- 
municating arteries, the chiasma lies within the arterial circle, and the optic 
nerves pass forward below the anterior cerebral and anterior communicating 
arteries. In other words, the visual pathway in its passage forward passes 
through the circle Willis from behind and above, and leaves it anteriorly 
on its under side. 

It will be seen, therefor®, that there are supra-clinoid and sub-clinoid 
aneurysms of the carotid trunk. The latter arise in the cavernous sinus, 
do not commonly interfere with the visual pathway, but may compress the 
third nerve and the ophthalmic division of the trigeminal nerve. The supra- 
clinoid aneurysm arise from the carotid where the ophthalmic artery goes 
off or at the final fiburcation of the main trunk. In these circumstances 
the visual pathway is generally affected. 

Symptoms. — The symptoms may evolve slowly, as though a new"growth 
were in question, or may develop with dramatic suddenness. There may be 
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paralysis — ^partial or complete— of the third, fourth and sixth nerves with 
squint and ptosis, severe pain, and some sensory loss round the eye in the 
field of the first division of the trigeminal nerve. There may be slight 
proptosis of the eye, and rarely only some papilloedema. The visual field 
defects vary from case to case. There may be monocular blindness when 
the optic nerve alone is compressed, or monocular blindness with a temporal 
hemianopia in the eye on the side away from the lesion. Other recorded 
defects are bitemporal and homonymous hemianopia. Pain is a prominent 
symptom. Symptoms of pituitary dysfunction are usually not found. 
X-ray examination may reveal a ring calcification of the aneurysm, while 
angiography may show the shadow of the aneurysm. 

Treatment. — Ligature of the carotid artery appears to be the only 
method of treatment of an unruptured aneurysm of this type. 


CHRONIC SUBDURAL HJLMATOMA 

Subdural hsematoma stands in no eetiological relationship to subarachnoid 
hajmorrhage, but is invariably traumatic in origin, the heemorrhage occurring 
from cerebral veins as these traverse the subdural space. Yet it is convenient 
to consider it at this juncture. 

.etiology. — The condition under consideration was formerly known as 
pachymeningitis hasmorrhagica, the name expressing the belief that an 
inflammatory process was in question. It was further supposed that the 
lesion was in some unexplained way peculiar to chronic alcoholic subjects 
and to sufierers from general paralysis. 

W. Trotter was the first to point out that in reality the lesion was traumatic 
in origin, and that the frequent absence of a history of injury was what 
might be expected in the individuals specified above, who are both more 
than normally liable to falls and head injuries of a minor order and less than 
normally capable of recalling these injuries. In fact, subdural heematoma 
is found at all ages and is invariably traumatic. Falls on forehead or occiput, 
not at the time apparently productive of serious injury, may yet lead to a 
tearing of the cortical veins as these pass from the surface of the brain to 
enter the dural sinuses. The tear is commonly in the subdural space on one 
or both sides of the vertex (superior longitudinal surface). When after the 
shock of the fall the blood pressure rises again to normal and on subsequent 
occasions when there is a transient rise in this pressure blood leaks from the 
torn veins and coUects in an ovoid mass on each side of the vertex. 

Rarely such a subdural collection may be found at the base of the brain. 
The periphery of the blood clots thus formed tend to organise so that a fine 
capsule is b^t up round the haamatoma. This may remain solid or its 
centre may liquefy with the formation of a cyst containing a thin brownish 
fluid. In time the dura over this cyst and the cyst walls become thickened 
and stained, and it is clear from the condition sometimes found at necropsy 
that a subdural hsematoma may be compatible with many years of survival 
and may during life give rise to no clearly recognizable symptoms. Such 
hssmatomas may reach a large size, and a 10-ounce mass over each hemi- 
sphere has been observed. 

Symptoms and Diagnosis. — The diJQ&oulty which still frequently sur- 



1594 DISEASES OF THE NERVOUS SYSTEM 

rounds the diagnosis of subdural haematoma depends in large measure upon 
a general unawareness that it is a not uncommon lesion, and from a survival 
of the old and now obsolete notion that its occurrence is largely confined to 
sufferers from the two affections named above. It must bo emphasised 
again, therefore, that subdural hssmatoma may follow an apparently trivial 
head injury in persons at all age periods ; that essentially its symptomatology 
is that of a space-occupying lesion, with a feature characteristic of hsematoma : 
namely, a remarkable fluctuation in the course and severity of the symptoms ; 
that owing to the bilateral nature of the lesion the signs are apt to be difficult 
of localising interpretation ; and finally that in the presence of such a some- 
what blurred picture of raised intracranial tension a history of head injury 
some days, weeks, or even months before the onset of symptoms should 
alwaiys give rise to the suspicion that a hsematoma, and not a new growth, 
may be present. 

There is almost invariably a clinically latent period in the development 
of a subdural hsematoma. This may vary from a matter of days to one of 
weeks. On the whole, it may be said that in young persons, the latent 
period is apt to be shorter and the symptoms more severe and of more rapid 
evolution than is commonly the case in elderly subjects. In young subjects, 
too, there is usually no difficulty in obtaining a history of head injury, 
either a fall upon the head or a blow sustained at sport or in some other way. 
The initial symptom is usually headache, fluctuating in intensity, apt to 
be most severe on awaking in the morning or on physical exertion. With 
the passage of days or weeks this becomes more severe and soon other 
symptoms are added to it. The patient has days on which be is drowsy. 
He may pass rapidly into stupor or even coma, emerging again to become 
almost normal. Transient accesses of diplopia with squint may be noted. 
Examination during a period of maximal symptoms may reveal a papil- 
loedema, sometimes severe in rapidly developing cases. The plantar re- 
sponses may, on one or both sides, be of the extensor type. There may be 
an inequality of tendon jerks on the two sides, the abdominal reflexes may 
be diminished on one or both sides. They may even be absent. Periods 
of mental confusion may also occur. 

This fluctuation in the severity of the symptoms, the fugitive character 
of the physical signs and the generally downhill tendency of the illness, 
despite the fluctuations are amongst the features which are characteristic 
of subdural hajmatoma and help to differentiate it from that of intracranial 
new growth. When the syndrome develops rapidly, it is more common to 
meet a marked slowing of the pulse than in new growth. 

In most instances there is no trace of blood in the cerebro-spinal fluid. 

In all cases there is a great liability to a rapid development of coma 
with a fatal issue. Yet, occasional finding at necropsy of what is clearly 
a subdural haematoma of very long standing, unsuspected during life, shows 
that from time to time the sequence of events briefly reviewed above fails 
to develop. Though it has to be confessed that even in such cases it is 
highly probable that careful clinical examination and an awareness on the 
part of the examiner of the symptom-complex of haamatoma might have 
made diagnosis possible during life. 

Diagnosis and Treatment. — The features which should make clinical 
diagnosis possible have been described, but in certain doubtful cases certainty 
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can be obtained only by an exploratory operation. This may consist in 
bilateral trephine holes and tapping of the subdural space, or in the turning 
down of osteoplastic flaps and the evacuation of the cyst when found. It 
is clear that treatment is essentially surgical. 


EMBOLISM 

The majority of embolisms of the cerebral arteries occur in valvular 
heart disease, 89 per cent. (Saveliew). Embolism may also occur from 
detached portions of clot from an aneurysm, from thrombi in connection 
with atheroma or syphilis of the aorta, and from detached clots which may 
form in the region of the pulmonary veins and left heart where there is no 
cardiac valvular disease. This latter condition is not an infrequent cause 
of puerperal apoplexy. It occurs in suppurative and gangrenous conditions 
of the lungs, and is an essential factor in the production of “ pulmogenic ” 
cerebral abscess. Embolism is rather more frequent in women on account 
of the greater incidence of mitral stenosis in that sex, and from the puerperal 
cases. 

The embolus comes from the left heart and may be a vegetation from a 
quite recent endocarditis, but is more commonly a detached vegetation 
from a chronic and especially from a septic endocarditis. Very frequently 
it is a detached portion of clot which has formed in the left auricle 
in mitral stenosis. The middle cerebral arteries are the usual sites of lodg- 
ment of the emboli, and the left middle cerebral is rather more frequently 
affected than is the right. Embolism of the other cerebral vessels may occur, 
but is extremely rare. 

The pathological events which may follow the plugging of a cerebral 
vessel with an embolus arc varied and are highly important. In the first 
place, secondary thrombosis may proceed from the embolus throughout the 
whole distal distribution of the vessel, and lead to complete softening of its 
area of supply, and the clinical aspect will be that of severe and unchanging 
damage to the brain. The softened area may shrink or may undergo cyst 
formation, or it may be completely absorbed, giving rise to a porencephalus. 
Secondly, the embolus in the absence of secondary thrombosis may become 
adherent to one spot of the vessel wall at the site of its lodgment, and re- 
tracting from the vessel wall elsewhere, the blood channel becomes reopened, 
and the clinical results of the embolus, at first very severe, may disappear 
with unexpected and dramatic rapidity, and complete recovery ensue. 
Thirdly, the embolus may contract at the site of its primary lodgment, 
and become detached and shifted on by the blood stream to find a second 
resting-place in a much smaller artery. This event is manifest cHnicaUy by 
rapid clearing up of the physical signs in many regions, with persistence or 
even deepening of the involvement of one particular region. For example, a 
severe and complete hemiplegia clears up suddenly on the third or fourth 
day, leaving a brachial monoplegia only. Fourthly, an embolus may be 
impacted at the termination of the internal carotid artery, giving rise to severe 
hemiplegia mth blindness of the opposite eye from blocking of the ophthalmic 
artery — carotid hemiplegia. Owing to the re-establishment of the circula- 
tion by the circle of Willis the hemiplegia is likely to recover rapidly, while 
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the eye remains permanently blind owing to secondary thrombosis extending 
through the ophthalmic artery. When an embolus is finally lodged and 
completely occludes the artery, the condition, both pathologically, clinically 
and from the point of view of treatment, is one of thrombosis, the cause of 
the embolism being taken into consideration. As with thrombosis, the 
immediate result of permanent occlusion is a condition of infarct and acute 
oedema in the region from which the blood supply is cut off. The acute 
mdema causes local pressure and increased general intracranial pressure, 
and is a common cause of the transient coma which often supervenes a few 
hours after the stroke, in both embolic and thrombotic apoplexy. 

Stroke from embolism is the most suddenly occurring of all apoplexies, 
and the ictus is not preceded by any prodromal cerebral symptoms. Con- 
sciousness is apt to be lost at once if the whole middle cerebral artery be 
occluded, especially if the lesion be upon the left side. Or it may be retained 
throughout if the embolus lodge in a small vessel only. 

Diagnosis. — This rests upon the occurrence of sudden apoplexy without 
prodromal symptoms in the presence of an obvious cause for embolism such 
as cardiac valvular disease, aortitis, pulmonary thrombosis or the puerperal 
state. The diagnosis can be a matter of probability only in those conditions 
where either embolism or thrombosis is likely, such as enfeebled cardiac 
states and the puerperal state. ^ 

Prognosis. — The prognosis in cerebral embolism depends upon the size 
of the vessel which is plugged, as deduced from the severity of the initial 
symptoms and their extent, and upon the immediate pathological changes 
which occur in the obstructed vessel as above described ; and according to 
the nature of these changes it may be the most severe and least recoverable, 
or, on the other hand, the least severe and most recoverable of all forms of 
apoplexy. The prognosis of the condition causing the embolism is often 
the more important. 

Treatment. — The treatment is that of cerebral thrombosis (see p. 1606 ) 
together with that of the condition giving rise to the embolus. 


ABTERIAL THROMBOSIS AND HAEMORRHAGE 

Cerebral thrombosis and cerebral haemorrhage seem hitherto to have 
been described in text-books of medicine as quite separate conditions, almost 
antagonistic and mutually incompatible, between which it was highly 
essential and even possible to make a differential diagnosis for the purpose 
of applying a very dissimilar line of treatment in the respective conditions, 
each line of treatment being the worst possible for the other condition. It 
cannot, however, be too forcibly pointed out that primary arterial throm- 
bosis and primary arterial hajmorrhage depend in every case upon degenera- 
tion of the arterial wall, and that every condition of degeneration of the 
arterial wall may cause either thrombosis or hsamorrhage indifferently. 
It is a usual experience to find in patients who have had severe strokes 
that thrombosis was the cause of the earlier, and haemorrhage of the final 
apoplexy. Even in that condition, which has always been held to be the 
most important antecedent of cerebral haemorrhage — renal disease with 
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high arterial tension — Janeway has recently found that thrombosis and not 
haemorrhage was the cause of apoplexy in many of his cases. 

On account, therefore, of the identity of the underlying pathological 
condition in every case, and the clinical association of thrombosis and 
haemorrhage of the cerebral arteries, and the difficulty of distinguishing them 
clinically, the two conditions are here described together. 

etiology and Pathology. — The arterial degeneration which may result 
in cerebral thrombosis and haemorrhage is due to the following causes : 
(1) Syphilis, which is the commonest cause of thrombosis in the first half of 
adult life, and which is less commonly the cause of haemorrhage. It may 
affect both the large and the small arteries, even to the smallest. All the 
coats of the artery are affected, and in the case of the finest vessels there is 
conspicuous lymphocyte accumulation or “ cuffing ” round the vessel. In 
the neighbourhood of the affected vessels there is always syphilitic cerebritis 
in the form of lymphocyte exudation and cedema, and meningitis, if the 
lesion come to the surface. This is the most recoverable of all thrombotic 
lesions of the brain. (2) Atheroma, which is the common cause both of 
thrombosis and of htemorrhage in the second half of adult life, and which 
is by far the commonest cause of hsemorrhage. It must be especially borne 
in mind that cerebral atheroma may be local in the cerebral vessels, and 
unassociated with general atheroma of the systemic vessels. (3) Arterial 
hypertrophy, with secondary focal degeneration of the media, with or 
without its commonly associated renal disease, which is of the nature 
of " small white kidney ” in children and younger adults, and of the 
various types of “ granular kidney ” in older subjects. (4) Abnormal 
conditions of the blood, especially when associated with feeble cardiac 
action and low blood pressure, as in the puerperal state, and in septicBsmio 
conditions, and at the time of the menopause. Heemorrhage into the brain 
may also complicate polycythsemia and acute leukromia. (5) In association 
with new-growths of the brain, both thrombosis and haemorrhage are common 
events, especially when the neoplasm is soft and rapidly growing. The 
vascular lesion may occur quite early in the course of the new-growth, and 
apoplexy may be the first sign of its presence. (6) Inflammatory conditions 
of any nature may cause thrombosis and haemorrhage. The vascular lesions 
are usually small, but they may be extensive, and may cause death. 
(7) Traumatic lesions, such as the passage of a bullet through the brain, 
or a blow upon the head, or concussion from high explosives, may cause 
extensive thrombosis or h(Bmorrhage. 

Wliile cerebral haemorrhage results often enough from the direct rupture 
of a true aneurysm, or of one of those irregular local thinnings of the vessel 
wall which is called a “ false aneurysm,” and may take place from an artery 
the wall of which is softened by disease though there be neither thinning 
nor bulging of the vessel wall, yet it is probable that cerebral haemorrhage 
is very often the direct consequence of thrombosis, and especially of throm- 
bosis which has occurred some time previously. The sequence of events 
is as follows : An area of thrombosis occurs within the brain, and the usual 
softening and necrosis follow. On the confines of this area, the necrosis 
spreads to come in contact with the wall of a living and unthrombosed artery, 
perhaps of considerable size. The arterial wall of this vessel was nourished 
by the capillaries of the necrosed area, and with its nutrient supply now 
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cut off there is local degeneration of the wall of the living artery. Moreover, 
the shrinking of the necrosed area of brain causes loss of support to the 
degenerate wall of the vessel, which ruptures as the result, under the influence 
of any sudden increase of blood-pressure. It is for this reason that one 
commonly finds in patients who have had multiple attacks of apoplexy, that 
the final and fatal attack is one of heDmorrhage, and that the preceding attacks 
have been attacks of thrombosis. These spots of thrombosis, which cause 
haemorrhage, need not be of large size, and they may be so small as hardly to 
cause symptoms on their occurrence. Marie first called attention to these 
small spots of thrombosis as plaques jaunes^ small yellowish-brown spots, 
softened and sometimes cystic, and pointed out their importance as a cause 
of cerebral haemorrhage. In a similar way the thrombosis of syphilitic 
artbrial disease may cause subsequent haemorrhage. 

Syphihtic cerebral thrombosis is not usually a pure pathological process, 
for the vascular disease is often accompanied by acute syphilitic encephalitis, 
with much lymphocyte extravasation in the vicinity of the diseased vessels, 
and acute local oedema, which increase the evascularisation when thrombosis 
occurs. The symptoms of cerebral loss of function are not all due to the 
thrombosis, but are in part owing to the recoverable acute inflammatory 
condition, and it is for this reason that syphilitic apoplexy often shows much 
more recovery than do other forms of apoplexy. , 

Thrombosis is a more common cause of apoi)loxy than is ha)morrhage, 
but it is much more frequently survived, while haemorrhage is frequently 
fatal, within from a few hours to a few days of its onset. It follows there- 
fore, that in the autopsy room of a general hospital, haemorrhage is seen mcuh 
more often than is thrombosis, while in infirmaries, \rhere the survived 
cases of apoplexy collect, thrombosis is almost invariably the lesion found to 
be primarily responsible for the apoplexy. 

Thrombosis tends to occur when an habitually high blood pressure is 
temporarily lowered and the circulation less active, and is always strongly 
suggested when apoplexy occurs during sleep and conditions of quiet, and 
after exhaustion, exposure to cold, severe purgation, and in debilitated states 
generally. It is preceded by slowing of the circulation in the area affected, 
and this may be productive of prodromal symptoms. Or there may be 
slight local thromboses preceding the main thrombosis, also giving rise to 
prodromal symptoms. Thrombosis may thus have an ingravescent onset, 
especially when clotting occurs in distal branches of an artery and extends 
towards the main vessel ; but, on the other hand, it may have an absolutely 
sudden onset when the clotting occurs primarily in a large artery. The 
immediate effect of the thrombosis is a condition of infarct with oedema, 
extending widely in the vicinity, and it is this oedema which causes the loss 
of consciousness so comqionlyseen a few hours after the apoplexy has occurred. 
The oedema tends to pass off in a few days, and the area bereft of circulation 
by the thrombosis tends to become narrowed by collateral circulation from 
surrounding regions, and any recovery of function within the affected region 
must be by collateral circulation from elsewhere. The affected area at an 
early stage is bright red in colour, and soon becomes soft and shrunken (red 
softening). Later, the blood pigments degenerate with the production of 
bilirubin and are partly absorbed, producing a yellow-coloured lesion (yellow 
softening). Finally, much of the thrombosed tissue becomes necrotic and is 
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absorbed, leaving one or several cystic cavities. These cavities are never so 
sharply defined as those resulting from embolism, because of the more 
complete necrosis occurring with the later lesion. Still, a severe arterial 
thrombosis occurring at an early age may result in a porencephaly. Cavities 
found in cases of apoplexy after years have elapsed, are too often attributed 
to hsGmorrhage. In reality they are nearly all due to thrombosis or em- 
bolism. The cerebro-spinal fluid in thrombosis is never found to contain 
blood, but some little time after the apoplexy it is often coloured yellow 
or yellowish-brown from escape of changed blood pigments, when the 
lesion has reached the surface of the convexity or the surface of the 
ventricle. 

Hiumorrhage, which is usually described as an apoplexy of sudden onset, 
may be so when the escape is from a large vessel. When the bleeding com- 
mences from a smaller vessel, the symptoms are not sudden in their onset, 
but gather rapidly. Such a haimorrhage is much like an avalanche. Com- 
mencing from a small vessel the haemorrhage tears a small cavity, and in so 
doing opens up fresh bleeding points, and with increasing destruction more 
and more bleeding occurs from every piece of torn tissue, until the haemor- 
rhage reaches such a size as to burst commonly into the ventricle and much 
more rarely on to the surface. Indeed, it is difficult to conceive how a 
haemorrhage into such a soft and vascular tissue as is the brain should ever 
stop. As a matter of fact, it very rarely does so, but causes death in the 
first attack of haemorrhagic apoplexy, within from a few hours to a few days 
after the onset, from widespread tearing up of the nervous system and burst- 
ing into the ventricle. One of the most important clinical distinctions 
between apoplexy due to thrombosis and apoplexy due to haemorrhage is 
that the former is often survived, and that the latter is almost invariably 
fatal within a short time of the onset. 

Haemorrhage may occur anywhere within the nervous system, but its 
common seat of commencement is in the centrum semiovalc, and the vessel 
which bursts is one of the perforating arteries, of which the lenticulo-striate 
which carries the name of the artery of haemorrhage ” is the most common. 
Such bleedings are often called “ capsular haemorrhages.” It must be 
pointed out that this term capsular refers to the region outside the corpus 
striatum or external capsule, and not to the compact internal capsule as it 
conver^^es to the crus cerebri. The cerebro-spinal fluid in cases of haemor- 
rhage contains blood within a very short time of the onset, and lumbar 
puncture often withdraws what is practically pure blood in large quantities. 
I have found blood present in large quantities very often within an hour 
of the onset. 

Both thrombosis and haemorrhage may occur in any part of the brain, while 
massive embolism is rare, except in the middle cerebral artery. The semi- 
oval centre, the calcarine region and the pons are the common sites of both 
haemorrhage and thrombosis in that order of frequency. Haemorrhage is 
rare except in these regions, while thrombosis is not uncommonly met with 
elsewhere. 

Symptoms. — The nature of the symptoms in apoplexy will depend upon 
the site of the vascular lesion ; and as the semioval centre or region of the 
middle cerebral artery is the commonest site for all the vascular lesions, hemi- 
plegia is the common result ; and this is associated with aphasia, if the lesion 
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ia in the left hemisphere, and involves or isolates the cortex. When the cal- 
carine artery is the site of the lesion, hemianopia results ; and this is apt to be 
accompanied by word-blindness, if the lesion be on the left side. Pontine 
apoplexy involves the appearance of double hemiplegia, bilateral ataxy and 
bilateral loss of sensibility, with signs of involvement of cranial nerve nuclei 
and cranial nerves. Cerebellar apoplexies and thrombosis of the posterior 
inferior cerebellar artery produce acute ataxy with forced movements and 
vomiting. 

Prodromal symptoms in the form of transient weakness of one or both 
limbs of one side, transient aphasia and giddiness occur in thrombosis only. 
An ingravescent onset occurs in thrombosis only and when the clotting 
occurs in the periphery of arterial distribution first and spreads towards the 
main trunk. When commencing in the parietal region, tingling and numbness 
of an extremity first occur, followed by a spread of these symptoms over half 
of the body, and subsequent weakness deepening into hemiplegia. When 
commencing in the left temporal region gradually oncoming aphasia is first 
noticed, and when commencing in the ascending frontal convolution a 
peculiar sensation of heaviness in the limbs gradually increases until hemi- 
plegia is obvious. 

The onset in embolism is always instantaneous; it may be sudden in 
thrombosis, and in hiemorrhage from a large vessel. In haemorrhage it is 
always rapid. Consciousness is lost or not, according to the severity of the 
initial lesion and the site it occupies, and to the magnitude of the processes 
which follow the initial lesion, namely, the cedema of embolism and thrombosis 
and tearing of the brain tissue in hasmorrhage. In hcemorrhage, conscious- 
ness is lost soon, and the rapid development of severe symptoms which 
progressively deepen, is a most important early indication that this is the 
nature of the lesion. 

In calcarine thrombosis the initial symptoms may be so slight as to pass 
unnoticed by the patient, whose first indication of defect may be, that he 
runs into objects on his blind side. 

Convulsion sometimes occurs at the onset, and this nearly always indicates 
thrombosis, rarely embolism, and never hfiemorrhage. There may be some 
local spasm in the region of the cranial nerves in pontine heemorrhage, but 
this is not convulsion. 

Conjugate deviation of the eyes is a common feature of all apoplexy. 
When the lesion is irritative at its onset, and not too destructive, and 
always when convulsion occurs at the onset, there may be active conjugate 
deviation, the eyes being turned away from the side of the lesion and towards 
the paralysed or convulsed side in hemiplegic oases, or the blind side when 
hemianopia is present. Bui this active conjugate deviation lasts but a short 
while and is followed by, a paralytic conjugate deviation in the opposite 
direction, both eyes being directed away from the paralysed side and towards 
the side of the lesion. This variety of conjugate deviation may last for 
a considerable time, but usually disappears with the onset of deep coma. 

The pupils are often unequal ; they may be contracted, or dilated widely, 
and may be insensitive to light. In severe apoplexy, when as the re‘.sult of 
the cerebral shock or when hiemorrhage or oedema have so raised the pressure 
as to greatly reduce the physiological activity of all the iutracranial elements 
with the production of deep coma, the pupils are widely dilated and insensi- 
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tive. In pontine lesions, the pupils are often contracted to pin-point size, 
and this condition is of important localising significance. 

In proportion to the severity of the general intracranial disturbance, 
respiration tends to be hurried, noisy and stertorous, and with increasing 
pressure to become irregular, grouped or of the Cheyne-Stokes type. The 
blood pressure tends to be raised and the pulse full in all conditions of 
apoplexy, provided the heart will respond to the requirement of an increased 
blood pressure in the face of an increased intracranial pressure. 

Swallowing is often impossible, and the sphincters may be relaxed ox 
retention may occur. 

In the usual variety of apoplexy where the lesion is in the area of the middle 
cerebral artery and the local sign of the lesion is hemiplegia, it will be obvious 
that when the general intracranial pressure becomes severe and the coma 
becomes deep, the hemiplegia becomes less apparent, or masked by the 
universal condition of paralysis consequent upon the general intracranial 
condition. The physician often sees the patient for the first time when there 
is considerable coma, and he must determine upon which side the lesion is 
situated, and endeavour to have some perspective as to prognosis by deter- 
mining the severity of the lesion. 

The following points will serve to determine the side of the lesion when 
these signs are present: (1) The paralytic conjugate deviation is towards 
the side of the lesion. (2) The corneal reflex, when any is present, is dimin- 
ished or lost on the hemiplegic side. (3) Painful stimulation will elicit less 
response or no response upon the hemiplegic side (hemiansesthesia). (4;) The 
patient may respond by blinking to a feint made with the observer’s hands 
towards the patient’s eyes upon the sound side, and not on the hemiplegic side 
(hemianopia). (5) The limbs on the hemiplegic side when raised and allowed 
to fall passively, do so in a more lifeless, inert and flaccid fashion than upon 
the sound side. (61 And when there is any difference between the knee-jerks, 
abdominal reflexes aud plantar reflexes, the former tend to be diminished and 
lost on the hemiplegic side whUe the plantar reflex will be of the extensor type 
on the hemiplegic side. It must be remembered in this connection, that a 
severe lesion of one cerebral hemisphere abrogates for a time at least most of 
the functions of the whole hemisphere, and that the hemiansesthesia and 
hemianopia, here referred to, do not necessarily indicate that the destructive 
lesion involves the visual and sensory paths. And further, that the condition 
of coma due to increased intracranial pressure of itself causes such signs as 
bilateral loss of abdominal reflexes and knee-jerks, and bilateral extensor 
rcspouvses in the plantar reflex. 

The severity of the lesion may be judged — (I) From the depth of the 
coma ; (2) from the degree to which the patient responds to any form of 
stimulation and from the general signs of nervous depression present — for 
example, a condition of complete bilateral flaccidity with complete loss of all 
reflex action and of all response to stimulation indioatos a most severe lesion ; 
and (3) from signs of failure of respiration as shown by irregular, grouped or 
Cheyne-Stokes breathing. It is further important to arrive at a determina- 
tion if possible as to whether the condition present is stationary, deepening 
or showing signs of amelioration. 

Vomiting is not an uncommon occurrence in the early hours of apoplexy 
and before coma becomes deep. Hyperpyrexia is often seen in fatal cases 
51 
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bofore the end. It is especially common and may rcacn a high degree in 
pontine apoplexy. It may be preceded by initial depression of temperature. 
It is of fatal prognostic import. 

Hemiplegia is the commonest sequel of vascular lesions of the brain. 
The signs which serve to indicate its presence in the comatose subject have 
already been enumerated. 

After cerebral thrombosis it may happen that the initial hemiplegia 
is completely recovered from, but unless this recovery begins early and 
progresses rapidly it is not likely to be complete. 

The essential feature of hemiplegia is the loss of voluntary movements, 
but as this loss begins to pass off, certain new features make their appearance. 
These are muscular hypertonus, increased tendon jerks, and associated 
movements. 

The restoration of movements follows a certain order. Deviation of 
the tongue and facial asymmetry clear up early ; next, the leg begins to 
recover ; and finally — and often very incompletely — the arm. The return 
of movements in the limbs is selective. In both upper and lower limbs, 
movement at the proximal joints recovers soonest and most completely. 
In the leg, extension and plantar flexion recover more completely than flexion 
and dorsiflexion. As a result, the patient can often stand when he cannot 
lift the foot and leg to step properly, and has instead to circumduct the 
limb when walking. In the arm, flexion movements recover soonest and 
best, while the fine skilled movements of the hand and fingers are frequently 
lost for ever. 

The development of hypertonus, or spasticity, is as selective as the return 
of movements. In the leg, the extensor group becomes spastic ; in the 
arm, the flexor group. Thus, the arm tends to take up a position of ad- 
duction, with flexion at elbow, wrist and digits. The leg is always spastic 
in extension, and does not go into flexion contracture, as may happen in 
spastic paraplegia from spinal cord lesions. The degree of hypertonus varies, 
and is greatest when the loss of movement is greatest. 

The tendon jerks are exaggerated, and there is clonus (knee and ankle) 
in the affected limbs. The Babinski plantar response persists, but the 
abdominal reflexes, which are initially lost on the affected side, sometimes 
return after a period of months. 

The forced immobility of shoulder and distal joints in the arm may lead 
to the formation of adhesions. 

The so-called associated movements arc involuntary changes of attitude 
of the paralysed limbs which accompany forceful voluntary movements, or 
such involuntary movements as, yawning. 

Ceuebellab Apoplexy. — This is usually the result of thrombosis of the 
posterior inferior cerebellar artery, which is a branch of the vertebral artery, 
and the clinical picture is very unlike that of cerebral apoplexy. The patient 
is seized with a sudden intense vertigo which carries him to the ground, as 
in M^ni^rc’s disease. Incessant vomiting and forced movements follow, the 
forced movements rotating the patient, so that he comes to rest prone, with 
that side of the face corresponding with the side of the cerebellar lesion in 
contact with the pillow. There is intense ataxy, usually bilateral at first, 
and later becoming confined to the limbs and trunk on the side of the lesion. 
The patient is unable to lift his head, or to maintain the sitting or standing 
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position. When placed in such a position he positively dives to the ground 
when released. Nystagmus with the long slow movement to the side ol the 
lesion, and a short fast movement in the opposite direction is conspicuous, 
and the skew deviation of the eyes is sometimes seen. There is much general 
hypotonia of limbs and trunk which soon becomes limited to the side of the 
lesion. Head retraction, pain and stifiness of the neck and opisthotonos 
may occur. When the patient’s condition recovers sufficiently to allow of 
examination, all the signs of a unilateral cerebellar lesion will be found. 
Consciousness is not often lost. Since the posterior inferior cerebellar artery 
also supplies the lateral region of the medulla, signs indicative of disturbance 
of this region are usually present, and these may dominate the clinical picture 
rather than the cerebellar signs. Chief amongst them are analgesia and ther- 
mansesthesia of the face and head, due to implication of the as yet uncrossed 
quinto-thalamic path, and of the limbs and body upon the opposite side, 
due to involvement of that part of the spinothalamic tract which has crossed 
below this level. Between these two areas of sensory loss there is often a 
gap where sensibility is normal, corresponding with that part of the spino- 
thalamic tract which is crossing obliquely at this level, and therefore is too 
near the middle line to be affected. Paralysis of the motor vagus is often 
found from involvement of the nucleus ambiguus, and, from the extension 
of the lesion or of consecutive oedema towards and across the middle line, 
sometimes causes severe dysphagia and dysarthria, and one of the great 
dangers of this form of apoplexy is extension of the thrombosis to that part 
of the medulla which contains the respiratory and other vital centres. When, 
however, such extension does not take place, and if the destruction of the 
lateral lobe is not too extensive, the most remarkable recovery may take place. 

Diagnosis . — The nature of the lesion . — Embolism should be diagnosed 
in all cases where there is an obvious cardiac valvular lesion, particularly 
mitral stenosis, septic endocarditis, aortic disease and aneurysm. It is true 
that syphilitic cerebral thrombosis may occur with syphilitic aortitis, but the 
combination is rare, for syphilitic aortitis usually occurs at a much later 
age than does syphilitic cerebral thrombosis. 

Further conditions of cardiac feebleness and corresponding feebleness 
of circulation must obviously predispose to thrombosis if arterial disease be 
present. Mistakes in diagnosis will, however, not often occur, and they are 
not of moment to the patient, for embolism, when once the embolus is lodged, 
is lor all purposes ol treatment and prognosis the same condition as is throm- 
bosis. Thrombosis should be diagnosed in all primary apoplexies in young 
syphilitic subjects, for syphilitic haemorrhage usually occurs at some time con- 
siderably subsequent to a syphilitic thrombosis. In this connection the serum 
reaction and the cytology and reactions of the corebro-spinal fluid are all- 
important in the diagnosis. 

Thrombosis should be diagnosed, notwithstanding the presence of high 
arterial tension or renal disease, in all cases of apoplexy without organic 
cardiac valvular disease, when the onset occurs during sleep or under cir- 
cumstances of quiet, depletion or exhaustion, and in all cases where prodromal 
symptoms are marked, or where the onset of the apoplexy is gradual, and in 
apoplexies occurring in advanced age, for then haemorrhage is almost un- 
known. All slight apoplexies and nearly all those that survive the first 
10 days after the ictus, are due to thrombosis. 
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Puerperal apoplexy aud that occurring at the time of the menopause 
in women are mostly due to thrombosis. 

The cerebro-spinal fluid affords important indications, since hsemorrhage 
into the brain in most of the cases soon bursts on to the surface or into 
the ventricle. If blood is absent from this fluid a few hours after the 
ictus, thrombosis or embolism is highly probable and haemorrhago is very 
unlikely. Any infarct condition coming to the surface may in the course 
of time cause the fluid to be blood-tinged or yellow. It is important to 
bear in mind that the infarct conditions of embohsm and thrombosis are 
followed by packing of the infarcted region with polyinorplis, and that 
these may escape from the surface in such numbers as to load the cerebro- 
spinal fluid with such a high polymorph pleocytosis as to suggest the 
presence of suppurative meningitis. Haemorrhage is a likely cause of 
apoplexy occurring during exertion, especially if it occurs at a moment of 
severe physical strain, or at the height of passion. It is always a probable 
lesion in cases where a previous thrombotic apoplexy has occurred, the final 
event, where multiple strokes have succeeded one another, being almost 
invariably hasmorrhage. An apoplexy with rapid onset and with symptoms 
rapidly deepening, with a quick onset of deep coma, and the development of 
pyrexia and signs of respiratory failure, is usually due to hesmorrhage. The 
certain teat that an apoplexy is due to hoBmorrhage is the presence of blood 
in quantity in the cerebro-spinal space as proved by lumbar puncture. 
In cases of small white kidney in the young and of granular kidney 
before the age of 60 years, where the blood tension is very high, and 
where there is severe retinitis, hasmorrhage is the most likely cause of 
stroke. 

The position and extent of the lesion , — The position of the lesion may be 
judged by the nature of the initial signs, whether visual, sensory, motor or 
aphaaic, cerebellar or pontine, and later by the permanent symptoms resulting 
from the lesion. It must be carefully borne in mind in this connection, that a 
severe lesion of a cerebral hemisphere may entirely abrogate the functions 
of that hemisphere, initially by a process of shock and afterwards by the 
occurrence of oedema in the vicinity of the lesion, which may spread widely. 

The extent of the lesion may be gathered by the severity or otherwise 
of the early symptoms and their rate of increase, and by early or immediate 
loss of consciousness, and by the completeness of the paralysis resulting. The 
more severe the extent of the lesion the sooner do grave signs of general 
cerebral failure appear. 

Differential Diagnosis. — The diagnosis of coma due to a cerebral vascular 
lesion is usually made without difficulty from the history, and from the presence 
of unequivocal signs of 'local lesion of the brain. In a patient without history, 
and when the coma has become so deep as to remove the unilaterality of 
physical signs, from the severity of the general intracranial pressure, the 
diagnosis may be difficult from other causes of coma such as uraemia and 
diabetes, poisoning by opium, alcohol and its derivatives and illuminating 
gas, and in cases of difficulty search is to be made for the usually obvious 
signs of these conditions. Uraemia may present especial difficulties, for it 
is often associated with cerebral vascular lesion, and transient hemiplegic 
attacks may occur in this condition. This is true also of the crises of essential 
hypertension, which are described in more detail on page 1608. Absolutely 
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sudden death which is so often recorded in death certificates as due to 
apoplexy, is usually associated with a stoppage of the heart following the 
obliteration of one of its coronary arteries. Apoplexy never causes sudden 
death. There is one recorded case of death from cerebral hsemorrhage in 
5 minutes, but it is rare in any apoplexy for death to occur in under 2 hours. 
Other conditions causing hemiplegia with coma must be taken into considera- 
tion. Epilepsy and especially hemi-epilepsy may be followed by marked 
unilateral paralysis (Todd^s paralysis), which may last for a considerable 
time. Here the history of recurring attacks and the complete recovery will 
easily prevent confusion. 

Cerebral malaria and sunstroke may closely resemble apoplexy, and 
should always come to mind when rapid coma follows the development of 
cerebral symptoms in circumstances where these causes are likely. 

The congestive attacks of general paralysis of the insane are peculiarly 
difiioult to diagnose from apoplexy. Perhaps they are due to suddenly 
occurring acute cerebral local cedema. They are liable to mistaken diagnosis, 
of course, only when occurring as the initial manifestation of the disease. 
These attacks take the form of rapidly occurring attacks of hemiplegia, 
aphasia, hemianopia, hemi anaesthesia or of some combination of these con- 
ditions, usually associated with initial convulsions and followed by coma. 
The diagnosis of a syphilitic thrombosis is made with reason on the positive 
serum reactions, and cerebro-spinal fluid examination. If energetically 
treated it recovers with marvellous rajidity and completeness, to slowly 
develop the characteristic signs of geneial paralysis. It is the too rapid 
recovery in a case of apparent sypliilitic thrombosis which should suggest 
the possibility of the stroke being a congestive attack in general paralysis 
of the insane. In all cases of coma without history, especially when there 
are signs of local cerebral involvement, a very careful examination of the 
liead should be made for traces of recent injury, and if signs of injury be 
found, the skull and meninges should be opened, and the nature of the lesion 
sought out and dealt with surgically. 

Prognosis. — A majority of the cases of apoplexy from syphilitic throm- 
bosis make a fair recovery, which obviously depends upon how much per- 
mauent thrombosis occurs in the lesion of acute syphilitic encephalitis which 
is responsible for this condition, and upon the early application of appropriate 
treatment for syphilis. In some of these cases even, no recovery occurs. 

In embolism the course and prognosis depend upon the extent of the 
vascular supply cut ofi when the embolus comes finally to rest ; and 
upon the amount of collateral circulation afforded, and upon the cardiac 
condition. 

In thrombosis due to atheroma the apoplexy may be rapidly fatal from 
extension of the thrombosis and secondary oedema, which raise the intra- 
cranial pressure beyond the limits of survival. In cases which survive, 
considerable recovery may occur in proportion to the extent of the lesion, 
but in these subjects an apoplexy is usually the beginning of the end, since 
the underlying pathological causes^ arterial disease and failing cardiac action, 
still exist and are not amenable to any radical treatment. It is astonishing, 
however, how many of the cases of apoplexy due to atheromatous throm- 
bosis survive for years without any recurrence of the thrombosis or occur- 
rence of haemorrhage. In cases of haemorrhage, the immediate prognosis 
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is the gravest possible, the great majority of the cases surviving but a few 
hours. 

Treatment. — When arterial disease is known to be present, the only 
measure which can in any way tend to safeguard the patient from apoplexy 
is moderation in all things ; in diet, alcohol, mental and physical exercises, 
and above all moderation in all measures tending to lower the blood pressure, 
for haemorrhage is due not so much to the immediate high blood pressure 
as it is to an antecedent period of low blood pressure in a high tension sub- 
ject, which has allowed of thrombosis and which, when the tension is high, at 
some subsequent period causes rupture of a vessel in the thrombosed area. 
It is highly probable that no treatment influences the course and fatal issue 
of apoplexy due to hjemorrhage. Thrombosis and embolism, however, 
allow some scope for treatment, which should be the same in the two con- 
ditions ; and as I have argued above that medical treatment in cases of 
haemorrhage is useless and cannot avert the fatal result, I advise one line of 
treatment to be taken in all cases of apoplexy. 

From the onset of symptoms in every case, a careful Btimulant line of 
treatment must be adopted, and all depletive measures that may be calcu- 
lated to lower the blood pressure and diminish the force of the cardiac action 
should be scrupulously avoided. It has been pointed out in the preceding 
passages how much the Iqcal and general symptoms of apoplexy are the result 
of cerebral ischjEmia produced by the raised intracranial pressure, either from 
haamorrhage or from oedema, and how nature attempts to combat this 
ischaemia by a reflex raising of the blood pressure, to keep the cerebral circula- 
tion going, and that how when the intracranial pressure exceeds that of the 
mean intracranial venous pressure, death must at once result from stoppage 
of the cerebral circulation. As Thomas truly emphasises, “ How can the 
lowering of arterial blood pressure possibly help such conditions ? Absolute 
rest is, in the first place, essential when prodromal symptoms appear, and at 
the onset of an attack diflusible stimulants in the form of alcohol and liquid 
food ; the heart’s action may be improved by strychnine, while restlessness 
may be combated with bromides. If the patient is conscious, he should make 
aa little effort as possible. His head and shoulders should be raised, special 
care being taken that the neck is not bent, and that nothing shall interfere 
with the return of blood from the head. If there is unconsciousness with 
stertor, the head and shoulders should be turned upon one side, so that the 
tongue should not fall back and impede respiration. If there be much 
cyanosis from impeded respiration, as is often seen in plethoric subjects, it is 
advisable to withdraw blood by veneaection, for such relief of embarrassment 
acts as a stimulant to the circulation. Purgation should be avoided, and the 
bowel relieved at intervals by enemata. Stimulating food in a liquid form 
should be administered with stimulants at regular intervals ; and if there is 
any difficulty in swallowing, the food should be administered with the nasal 
tube. The bladder should be carefully watched from the first, lest retention 
should occur, and the catheter passed when necessary. Lumbar puncture 
should, when necessary, be performed for diagnostic purposes, and it fre- 
quently gives relief from symptoms due to the high intracranial pressure. 
I have many times seen consciousness return within a few minutes of lumbar 
puncture, when much fluid can be withdrawn. It is advisable to withdraw 
all the fluid which will run out at a rate above the normal. Bed-sores and 
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hypostatic bionchitis must be avoided by the usual measures. lu the cases 
that sunrive the first few days, passive movements should be used daily to 
all the joints of the affected side in hemiplegic cases, for this will obviate 
the painful rest adhesions which form in the joints of the paralysed limbs, 
and especially in the shoulder joint, and subsequently cause so much pain 
and misery to the patient. With the return of the power of voluntary 
movement, active exercises take the most important place in treatment. 
The final state of hand-and-finger movements depends not alone on the 
severity of the damage done to the brain, but in part upon the thought 
given to devising active exercises for it and the assiduity with which the 
patient can be persuaded to employ them. To avoid fatigue it is best to 
ordain a given daily period of some minutes to systematic exercise. A 
rubber sponge of appropriate size, fixed in the palm by a strip of webbing 
passing found the hand, will limit the passive flexion of the fingers, and will 
provide a resilient resistance against which the patient may move his paretic 
digits. Massage is an adjuvant, but never a substitute, for active exercises 
ill the patient wlio can undertake them. Electrical stimulation of the 
muscles is absolutely contra-indicated- It has no other effect than to 
aggravate the spasticity that is so serious a hindrance to free movement. 
A hemiplegic patient after apoplexy, should be got upon his legs and 
encouraged to make attempts to walk as early as ever the returning power 
allows any possibility of the attempt. 


HYPERTENSIVE ENCEPHALOPATHY 

In the preceding section on the differential diagnosis of apoplexy, mention 
was made of the sudden and transient cerebral symptoms associated with 
essential hypertension, and some further reference to them is necessary. 
It is known that the subjects of this variety of hypertension may ultimately 
succumb to cerebral hosmorrhage, but it should also be borne in mind that 
they are subject from time to time to what are known as “ hypertensive 
crises.” The patient is the possessor of a persistently high blood pressure. 
The attack is precipitated by a further rise in this, and develops with intense 
headache, sickness and sometimes drowsiness or even semi-coma. Examina- 
tion will reveal the presence of hypertensive retinitis in most cases, but in a 
proportion there is a definite papilloedema with retinal hoemorrhages and 
exudate. Accompanying these symptoms there may be hemiparesis, henii- 
anopia, focal or generalised fits, or other indications of local cerebral lesion. 
The crisis is brief, lasting from a few hours to several days, and usually ends 
in recovery, but recurrence is likely, and finally many subjects develop 
cerebral atheroma and succumb to cerebral haemorrhage. Intervals of 
several months may intervene between succeeding crises. 

The presence of papilloedema is taken to indicate that cerebral oedema 
is complicating the situation. The transient nature of the crisis, and particu- 
larly the rapid appearance and disappearance of such symptoms as hemi- 
paresis, exclude the possibility of arterial thrombosis or other material 
lesion of the kind, and spasm of the arteries has been invoked to account 
for the symptoms. There is of course no conclusive evidence that this 
occurs. Yet while the cerebral arteries are not under the same measure of 
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vasomotor control as arteries elsewhere in the body, it is known that some 
such control exists, and it may be that in arterial hypertension more intense 
spasm is possible than in healthy arteries. At least, it may be said that no 
hypothesis better founded or more in harmony with the facts of clinical 
observation has been formulated. 

Differential Diagnosis. — As has been indicated, the transitory character 
of the symptoms exclude gross vascular lesions such as thrombosis, and the 
same may be said of intracranial tumour and lead encephalopathy. Yet it 
may be admitted that while it is present the hypertensive crisis shows many 
points of resemblance to the last two named conditions, especially when 
papilloedema is found. Plumbism in children and young persons not un- 
commonly develops with headache, vomiting, convulsions and focal signs, 
and the development of an intense papilloedema, sometimes also with high 
blood pressure and albuminuria, and search for other indications of lead 
poisoning and careful history-taking are necessary to exclude this condition. 
In intracranial tumour, the systolic blood pressure is rarely above normal 
limits, the history is longer and the condition progressive. Ursemia can 
usuall)^- be excluded, since in essential hypertension the blood urea is within 
normal limits, and the only abnormality in the urine may be a trace of 
albumin. 

Treatment. — Venesection is indicated as the first step, and when there 
is papilloedema or other signs of cerebral oedema (convulsions, high cere- 
brospinal fiuid pressure) lumbar puncture and the withdrawal of cerebro- 
spinal fluid, and also the intravenous or intramuscular administration of 
hypertonic solutions are necessary. As a measure of urgency from 50 to 
70 c.cm. of a 50 per cent, solution of dextrose may be given intravenously. 
For less mgent cases and as a measure that can be repeated for the relief 
of headache, six ounces of a 20 per cent, solution of magnesium sulphate 
may be given per rectum at 6 hourly or less frequent intervals. The con- 
vulsions may be treated by rectal administration of paraldehyde (240 to 
360 minims in water), or by the hypodermic injection of 3 grains of soluble 
phenobarbitone in solution. 

The subsequent management of the case is that of the underlying essential 
hypertension. 


SINUS THROMBOSIS 

Thrombosis of the cerebral sinuses may occur rarely as a primary 
condition, or it may be secondary to infective processes spreading to the 
sinuses from contiguous infected regions. 

i^tiology. — PrimaT^ thrombosis is a rare condition. It is said to affect 
the superior longitudinal sinus most commonly. It is more common in the 
first year of life than at any other period, when it may follow diarrhoea, 
broiicliitis or the conditions of cxliaustion met with in tuberculous disease, 
and in congenital syphiHs, and it may follow acute diseases such as measles 
diphtheria, etc. It may also occur at any age, up to advanced old age, in 
the terminal stages of cancer, phthisis and other chronic diseases. 

The essential cause of secondary thrombosis is the advent of micro- 
organisms to the sinuses. The infection is often a mixed one, but the 
common organisms present are streptococcus, pneumococcus and BaoiUm 
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coli. The sinus may become infected as a part of a general pyauuia, or 
infection may spread directly through its wall from a focus of local disease, 
most commonly from an extradural abscess. In most cases, liowever, the 
sinus becomes infected from a local spreading septic thrombosis of the veins 
which open into the sinus, from an infected spot at a distance. Thrombosis 
of sinuses may also occur from injury, as by bullet wounds and fractures of 
the skull, and may also result from surgical procedures in the region of the 
sinuses. 

Pathology. — The affected sinus is bulged and distended, and feels to the 
touch, as if it were injected with a solid mass. In the infective forms, the 
clot may very quickly break down into pus, and general pyaemia result. 
When the superior longitudinal sinus is thrombosed, there is marked con- 
gestion of the convolutions of the convexity of the brain, often with cord-like 
clot-distended veins. There is bloody serum in the sub-arachnoid space 
contaminating the cerebro-spinal ffuid withdrawn by luinbar puncture. 
Later, there is extensive bilateral softiuiing of the cerebral hemispheres, 
most marked in the paracentral and surrounding convolutions. The 
cavernous and lateral sinuses do not drain the brain directly, and blocking 
of one of them does not cause so much cerebral disturbance, on account of 
the presence of alternative paths for the blood. Thrombosis of the cavernous 
sinus, however, may extend to the ophthalmic veins and cause blindness 
with an anoemic and infarcted condition of the retina. The nerves which 
lie in its outer wall, namely, the third, the fourth, the ophthalmic division 
of the fifth and the sixth nerves, may bo paralysed, 

Symptoms. — The clinical aspect of this condition is made up of three 
groups of symptoms — (1) the general signs of some bodily condition 
likely to be associated with thrombosis, such as marasmus, pycemia, local 
cranial injury or septic disease of cranial bones and neighbouring tissues ; 
(2) general signs of intracranial disturbance, which will depend upon how 
much the cerebral circulation is upset by tlie blocking, and which will be 
severe in oases where the superior longitudinal or the straight sinus is affected, 
and perhaps altogether absent where the cavernous sinus or the lateral sinus 
is affected ; and (3) local signs of blocking of an individual sinus. 

The general signs depend upon congestion, cedema, meningeal exudation 
and increased intracranial pressure. Headache, drowsiness, deepening into 
coma, and vomiting are common, while delirium and convulsions may occur. 
Papilloedema is not infrequent, while head retraction and rigidity of the 
neck, trismus, strabismus, inequality of the pupils, nystagmus, and irre- 
gularity of pulse and respiration may occur. In infective thrombosis, high 
p 3 rrexia and rigors are the rule. 

Local Signs. — Superwr longitttdinal sinus . — The general signs are severe 
and convulsion is common, and bilateral hemiparesis or paralysis is likely 
to develop. There may be cyanosis and oedema of the forehead. The 
angular parietal and temporal veins may be distended, and in rare cases 
thrombosed. 

Lateral The clot may extend into the jugular vein and cause 

pain and stiffness on that side of the neck, and occasionally the thrombosed 
jugular vein niay be felt beneath the anterior border of the sterno-mastoid 
as a tender solid cord. There may be tenderness and swelling over the 
region of the mastoid emissary vein. 
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Cavernous sinus . — There is cBclema of the orbit, with proptosis and oedema 
of the conjunctiva, forehead and face. Amblyopia or blindness is the rule. 
Ophthalmoscopic examination reveals swelling of the disk with multiple 
hasmorrhagea. Paralysis of the ocular muscles and anaesthesia of the eye 
on the same side may also occur. 

Diagnosis. — If local signs, which give conclusive external evidence of 
sinus thrombosis, are absent, it may be very difficult to distinguish this 
condition from meningitis, abscess, encephalitis or other intracranial lesions. 
The septic forms of meningitis should be distinguished by the polymorpho- 
nuclear leucocytosis in the cerebro-spinal fluid. It must be remembered, 
that in the primary forms of sinus thrombosis in children, a copious lympho- 
cytpsis is met with, which may cause confusion with tuberculous meningitis. 
Abscess and sinus thrombosis often exist together. 

Prognosis. — This disease is, as a rule, rapidly fatal from ever-increasing 
intracranial pressure ; but some subjects, both in the non-inf ective and in 
the infective forms, survive. This is especially the case when the throm- 
bosis is confined to one cavernous sinus. Cases of infective thrombosis of 
the lateral sinus following jniddl e-ear disease have often been saved by timely 
surgical interference with ligature of the jugular vein and of the lateral sinus 
on either side of the thrombosed area, and with incision and turning out of 
the clot. » 

Treatment. — Beyond vigorous prophylactic measures against the causes 
of this condition and the palliative treatment of symptoms, surgical measures 
in cases of local infective origin alone are of avail. Further, in dealing with 
injuries of the skull in the region of the superior longitudinal sinus, trephining 
and exploration should be undertaken with a clear understanding of possible 
thrombosis of the sinus, and its appalling results. 


APHASIA AND OTHER DEFECTS OF SPEECH 

APHASIA 

General Considerations, — The function of speech, which is the highest 
and most recently evolved human function has as its anatomical substratum 
a region of the cerebral convolutions situated in the left hemisphere and 
having its centre a little behind the middle of the first and second temporal 
convolutions. It is limited above by the posterior limb of the Sylvian fissure, 
occupies probably the tip and the whole external convexity of the left 
temporal lobe, and spreads backwards into the supramarginal and angular 
gyri, while it extends forwards over aU the convolutions of the insula and 
possibly to the posterior ends of the second and third frontal gyri of the 
left side. 

This “ speech region of the brain ” comprises not only the cortex but 
also the subcortical white matter which carries the paths of communication 
between the speech region and other parts of the brain. Posteriorly it 
receives an important white tract from the visual region of the cortex. An 
interruption of this tract results in the condition known as “ pure word- 
blindness/* or inability to appreciate written speech. Upon its deep aspect 
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the speech region of the convolutions receives the temporal projection of 
fibres convepng the auditory impressions, and destruction of this system 
by a lesion undercutting the convolutions in the centre of the temporal 
lobe produces “ word-deafness,” or inability to appreciate spoken language. 
In this same region another set of afferents impinges upon the speech area 
which convey the muscular sense impressions and other sensory impressions 
which are produced in the movements of articulation and which are the 
only guidance which the “ deaf mute ” has in the knowledge of correct 
execution in his articulation. 

A lesion deep in the temporal lobe which interrupts both the foregoing 
piiths, isolates the speech region from any appreciation of correct execution, 
with the result that spoken language becomes unshapen and degenerates 
into a voluble jargon, “ jargon aphasia.” 

In the anterior half of the speech area a tract of white fibres gathers 
by degrees, and passing forward constitutes the bulk of the “ temporal 
isthmus,” which joins the temporal lappet to the insula, and runs beneath 
the insula to the region beneath the first and second frontal convolutions, 
from whence it is connected with the pjnramidal path of the left side, and by 
way of the corpus callosum with the pyramidal path of the right side. This 
is the executive outgoing path for speech movements and a complete lesion 
of this path, as by a limited subcortical lesion underlying the posterior end 
of the left third pre-frontal gyrus and anterior part of the insula, will result 
in complete inability to exteriorise either spoken or written speech — “ pure 
aphasia ” and “ pure agraphia.” 

In the speech area of the brain thus limited, little or nothing is known of 
any localisation of function. It is generally held that there is a gradual 
passing over from receptive function (appreciation of spoken and written 
language) in the posterior regions, to executive function (exteriorisation of 
spoken and written language) in the anterior regions. 

Inasmuch as the phenomena of “ word-blindness ” and “ word-deafness,” 
as well as executive “ aphasia ” and agraphia ” result from lesion of the 
speech area, these seem to result from lesion of the tracts concerned and not 
from interference with the function of the cortex. These phenomena are of 
common occurrence in connection with lesions of the speech region and led 
to the formulation of localised areas of the cerebral cortex with specific func- 
tions in regard to speech. Thus, Broca’s centre in the cortex of the posterior 
part of the left third prefrontal convolution was the motor centre for spoken 
language, while Exner’s centre in a similar position in the second left pre- 
frontal gyrus was the motor centre for written language. The “ auditory 
word-centre ” in which auditory memories of words were stored was in the 
cortex of the first and second temporal gyri, and the “ visual word-centre ” 
in which visual memories for words were impressed was in the cortex of the 
angular gyrus. These various centres were connected together by to-and- 
fro paths which could be separately affected by a lesion, and the attempt 
was made to explain the multitudinous and varied phenomena which occur 
in lesions of the speech region by damage to one or other of these hypothetical 
word-centres or to their connecting paths. The result was highly unsatis* 
factory, for the cases generally refused to correspond with the theories 
clinically, and practically never corresponded pathologically. Dejerine, by 
his discovery that a subcortical lesion in the right place could produce “ pure 
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aphasia and agraphia ” at the front end of the speech area and “ pure word- 
blindness at the posterior end, the cortex being intact, went far to make 
untenable the theories of narrow localisation of function within the speech 
centre. Subsequently the work of Pierre Marie, Head and others has placed 
modern conceptions of speech function upon a less artificial basis. 

The speech function seems to be concerned with the left hemisphere of 
the brain alone in right-handed persons, and this is explained by the major 
potential of the left hemisphere for receptivity and education associated 
with the mil] or use of the right hand through the countless ages of humanity. 
Left-handedness is usually associated with a transfer of the speech function 
to the right hemisphere, but there are exceptions to this rule. 

The possibility of the transference of the speech function from the left 
to the right hemisphere is great during childhood, to the extent that no lesion 
of the speech region of the left hemisphere, however extensive, causes lasting 
loss of speech in a child under the age of six years, provided sufficient in- 
telligence remain. After this age the possibility of such compensation by the 
right hemisphere for lesions in the left hemisphere seems gradually to 
diminish and to occur but little after adult life is reached, but even in adult 
life remarkable exceptions to this rule are seen. 

The descending paths from the brain by which speech is executed are 
the pyramidal paths. The speech area of the cortex seems to command 
both right and left pyramidal systems equally, so that no lesion of one 
pyramidal system is ever productive of speech defects, either asphasic or 
dysarthric. 

From this it follows that aphasia, word-blindness, word-deafness, amnesia, 
etc., only result from lesions of the convolutions and of the white matter 
closely underlying the convolutions, and never from lesions of the deeper 
parts of the corona radiata and capsules. 

When, however, both pyramidal systems are involved, as, for example, 
by bilateral lesions of the brain, or by lesions of the brain stem which involve 
both pyramidal systems where these are contiguous, or by neuronic degenera- 
tion of the p5rramidal systems in general, then defects of articulation arise 
comparable to the spastic paralysis of hemiplegia. These do not concern 
the pattern of speech, but solely the articulation, which becomes slow, 
clumsy, and slurring and indistinct, from weakness of movement, stiffness 
of the muscles concerned, and inability finely to adjust the stop positions 
at which the consonants are made. This condition, which is known as 
“ spastic dysarthria,” is commonly met with in double hemiplegia, in lesions 
of the brain stem involving both pyramidal tracts, and also in the tonic 
form of progressive muscular atrophy. In older writings it is often referred 
to under the most inappropriate name of pseudo-bulbar paralysis.” 

When the lower motor neurons subserving the speech mechanism are 
bilaterally affected, a very similar dysarthria results, from the weakness and 
inaccuracy of the movements thus entailed, which is known as flaccid or 
atrophic dysarthria,” and which is met with in lesions of the medulla 
oblongata of all kinds, in progressive muscular atrophy, and in peripheral 
neuritis. 

Lesions responsible for Aphasia. — By far the most common cause of 
aphasia, in all its degrees and varieties, is vascular disease, usually throm-^ 
bosis, less commonly embolism, and only in the rarest cases haemorrhage^ 
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for the reason that the two former lesions often affect the vascular supply 
of the superficial parts of the hemisphere, whereas haemorrhage is generally 
situated deeply ; moreover, cases of cerebral haemorrhage rarely survive 
the occurrence for more than a few hours. Cerebral tumour is the usual 
lesion causing aphasia of gradual onset, and is perhaps the only known cause 
of isolated “ word-deafness and of “ voluble jargon aphasia,” for it is the 
only conceivable lesion which can undercut and, therefore, isolate the temporal 
convolutions without otherwise interfering with their function. 

Physiological Considekations. — ^Within a short time after birth the 
child begins to recognise the nature and uses of some of the objects in the 
world around it, and to express its simple conscious process by gestures, 
and it early appreciates the gesture language ” of those around it. The 
“ mimesis,” or gesture language, thus early impressed and expressed, remains 
throughout life the most stable, the least vulnerable, and the longest lasting 
of the methods of receiving and communicating ideas. Long before it is 
able to utter any articulate sound, the infant learns to connect certain 
sounds which it hears with certain objects and with certain events, and the 
memories of these auditory patterns first implanted serve by far the most 
important function in the processes and expressions of thought throughout 
life. Whereas we rely upon our visual memories for our remembrance and 
intelligence in general matters almost exclusively, yet as regards speech we 
rely upon auditory memories to a very large extent, and of course those 
who have never learned to read do so exclusively. The process of recall, 
both in silent thought and in speaking, is the revival of auditory patterns. 
We are, therefore, strong “ visuals ” as regards general memory, but strong 
auditives ” as regards speech memory, and the relative strength of the 
two functions varies somewhat in individuals, according to personal idiosyn- 
crasy and to education, and this individual variation is sometimes apparent 
in the phenomena of aphasia. From the original connection with hearing, 
the memories of speech patterns come to be located in that part of the 
brain associated with the auditory function — in and around the temporal 
lobe. Later, guided by the auditory memories, the child begins to express 
himself in articulate speech and he does so by the revival of auditory 
memories. 

All living motion is sensory-originated, sense-guided and sense-governed, 
and a motor process of itself has no proved conscious concomitant. Our 
consciousness is that of the sensations which accompany the movement, 
or which result from the movement. The knowledge of correct execution 
so gained fortifies and increases the functional stability of the speech area, 
and is of immense importance in the speech function. If it be absent owing 
to a lesion isolating the speech area on the incoming side, speech degenerates 
into a jargon and soon becomes impossible ; just as in tabes the walking 
becomes irregular from loss of the muscular sense conveyed in the posterior 
columns, and ultimately standing becomes impossible. 

When at a considerably later age the child learns to read and to write, 
certain visual patterns (letters, words, sentences) become connected with 
certain objects and ideas, and become linked on to the already well-estab- 
lished auditory memories of speech. The meaning of the visual symbols 
is learned by the child from the meaning of the word or pattern spoken, 
which he already knows well, and the already developed auditory speech 
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function serves as the instructor of the visual speech function, and through- 
out life remains the more potent, more dominant and less vulnerable function 
of the two. 

Later still, in learning to write, the child relics upon his visual memories, 
and as his knowledge of correct execution in writing is largely visual and 
only in minor degree common sensory from the movements of the hand in 
writing. It follows that the function of exteriorising speech by writing becomes 
intimately connected with and a part of the visual speech function, and is 
usually depressed or lost with the visual speech function as the result of 
disease. It will thus be seen that there are not separate regions of the speech 
area in which the auditory memories of language and the execution of spoken 
spee^ch on the one hand, and the visual memories of language and the execu- 
tion of written language on the other hand, are represented, but that there 
are four functions intimately coupled in pairs, which have their seat in the 
same anatomical substratum. 

It is a general principle that when the speech area is damaged the speech 
function becomes depressed as a whole, with the result that function is lost 
in order of its depth of impression. 

Symptoms. — Small lesions of the convolutions seem to produce no 
defects at all, and this is perhaps true of all the regions of the cortex of the 
brain. There can be, therefore, no narrow localisation of function, and 
there must be capacity for compensation for such small lesions in the sur- 
rounding undamaged cortex. With larger lesions of the cortex, and in 
proportion to their extent, mutilation of the patterns of speech, slowness of 
utterance, inability to find the words (inability to recall), especially nominals, 
and above all isolated nominals, and finally confusion of speech intelligence 
occur, in that order. 

In the mutilated speech of the aphasic may be sometimes noticed 
stammering. This condition is at once distinguishable from true jargon 
aphasia, since the former is slow and halting whereas the latter is facile and 
voluble. Misplacement of words and the use of wrong words is common 
and is called paraphasia.” A tendency to repeat a word once pronounced 
is sometimes present and bears the name “ echolaUa.” The same faults 
occur also in writing, as faulty spelling, misplacement of letters and words, 
wrong words, “ paragraphia ” and “ echographia.” Much defect of general 
intelligence always accompanies severe damage to the speech area, and this 
will be readily understood from the very large role which speech patterns 
play in the working of thought. Difficulty in the recall of words and speech 
patterns, which has been termed “ verbal amnesia ” or nominal deficiency,” 
IS a characteristic feature of lesion of the speech area. This difficulty is 
greatest with spontaneous revival than with recall, which is “ kicked up ” 
by direct sensory stinuilation. For example, an aphasic person who is 
unable spontaneously to utter a word, may repeat the word at once when 
it is spoken to him, when he sees it in writing, or when the corresponding 
object is shown to him. It is important in this connection to bear in mind 
that we do not speak in the letters of the alphabet, nor in the words of our 
dictionary, but in a running pattern of sound. The pattern or context 
provides the meaning, while the individual words are negligible and have 
no meaning. The power of the pattern in aiding revival is very great both 
from sequence rhythm and musical quality. As examples, an aphasic who 
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has no utterance spontaneously is told to count with his interlocutor. The 
interlocutor begins counting, the aphasic joins in. The interlocutor then 
stops, but the aphasic continues counting, carried by the se<juence rhythm. 

The confusional defects of speech function are met with in extensive 
damage to the speech area, and are usual as immediate and transient pheno- 
mena in all suddenly occurring lesions of the speech area. There is general 
mental dullness, with varying degrees, usually severe, of depression of speech 
function, and much confusion, both on the acceptive and expressive side, 
when any of these functions remain, and the results of the examination of 
the speech faculty are apt to vary very much from moment to moment, 
for attention is very difficult to hold and the patient is easily fatigued and 
bored. Severe degrees of this form of defect may be associated with in- 
ability to recognise objects — “ object-blindness,” and with loss of ability 
to convey ideas by gesture — “ amimia.” 

Prognosis. — In attempting to estimate the degree of recovery which is 
likely to occur in cases of aphasia, it is necessary first to bear in mind that 
sudden cerebral injury is apt at first, by the process which has here been 
described as functional depression or “ diaschisis,” to cause very wide loss 
of function, though the lesion may not be very extensive. A total aphasia, 
for example, is often the immediate result of a lesion of moderate size. Such 
phenomena last usually not longer than a week, and until they have passed off 
it is impossible to make a definite statement, either as to the extent of the 
lesion or the likely degree of recovery. Speech may be regained by two 
entirely separate processes — either by recovery of function in partly damaged 
and functionally depressed areas, or by compensatory activity in the potential 
speech area of the undamaged hemisphere. The possible recovery of function 
will depend upon the nature of the lesion and upon its extent. It will be 
greater when a lesion may be judged to be one of pressure rather than of 
actual destruction, if such pressure be removable, as in subdural heemorrhage, 
abscess and gumma, and least when widely spread arterial disease and 
a failing heart suggest that the lesion is a thrombosis, and when an irre- 
movable tumour is present. The greater the extent of the lesion if it bo 
presumably from vascular occlusion, as judged by the associated signs, 
paralysis, anaesthesia and heiiiianopia, the less is the chance for functional 
restitution, as there is then little hoj)e of any useful restoration of the circula- 
tion through collateral vessels. In children under the age of six years, 
unilateral lesions produce no permanent speech defects, provided sufficient 
intelligence remains, but even to th^ rule some important striking excep- 
tions have been recorded. When adult life is reached, transference seems 
to occur but little, yet in a few recorded instances destruction of the posterior 
half of the speech area has been followed by an almost complete restoration 

of speech function. ... , 

Treatment. — A careful and patient system of re-education in speecn, 
such as is used in teaching mentally deficient children, is often ot great 
value in all forms of speech defect. From the amount of labour that the 
teacher has to expend for very little progress made, this treatment is not 
often given a fair trial. A fair degree of intelligence must be present, ana 
care must be taken that the lessons are not prolonged to the production or 
the boredom, with accompanying inattention and confusion, which occurs 
so readily in aphasic patients. The utterance of a simple vowel sound sliou a 
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first be taught, then that of the several vowfel sounds, and afterwards that 
of consonants and their combinations, and the patient should be directed 
while learning to watch the movements of the lips, etc., of the teacher. 
The simultaneous presentation of an object with its spoken and written 
name is often helpful in stimulating the remains of speech function into 
activity. An intelligent patient soon comes to recognise under such tuition 
that he has no paralysis of the articulatory mechanism. 

Testamentary Capacity. — No rule can be laid down as to the capacity 
of a person suffering from aphasic speech defects to exercise civil rights and 
to make a will, and each case must be judged upon its own merits. The 
first and all-important consideration is the degree of intelligence, and when 
this is good it is essential for such capacity that there should be some mode 
of cognition and of expression left. Pure word-blindness and the extremely 
rare condition of pure word-deafness do not interfere with the exercise of 
civil rights, for the patient can understand what he hears in the first case, 
and what he reads in the second, and in both conditions can express himself 
both in speech and writing. In cases of pure aphasia and pure agraphia 
there is complete civil capacity, but when, as usually happens, the two con- 
ditions co-exist, though intelligence and the receptive side of speech may be 
but little impaired, yet the expressive side of speech is reduced to gesture, 
and extreme difficulty may be met in ascertaining the patient’s Wishes. 
Auditory amnesia, and combined auditory and visual amnesia, and confusional 
defects, except in the slightest forms, interfere seriously with testamentary 
capacity and with capacity for exercising civil rights. In such cases there is 
great loss both on the acceptive and on the expressive sides of speech, with 
confusion of memory and impairment of intelligence. Most satisfactory 
results have, however, many times been brought about in apparently hopeless 
cases by careful, sympathetic and repeated procedures, in which the pro- 
perties to be bequeathed and the likely legatees are assembled before the 
patient, thus allowing the testator to match the gift with the recipient. 
The proceedings should be conducted in the presence and under the direc- 
tion of a physician thoroughly conversant with the subject of aphasia. All 
concerned should bear two points in mind, the one being that the wishes of 
the legator must be paramount, and the other that an obviously just will is 
most difficult to upset in a court of law. 

The Method of Examination of patients suffering with speech defects 
should be in accordance with some definite scheme so drawn up as to test 
each function of the complex physiological process of speech. 

The following scheme is convenient : (1) Is the patient right- or left- 
handed, and, if the latter, did he write with the right hand ? (2) What was 
the state of education as regards reading, writing and foreign tongues ? (3) 
Does he understand the nature and uses of objects, and can he understand 
pantomime and gesture, or express his wants thereby ? (4) la he deaf ? 
If so, to what extent, and on one or both sides ? (5) Can he recognise 
ordinary sounds and noises ? (6) Can he comprehend language spoken ? If 
BO, does he at once attempt to answer a question ? (7) Is spontaneous 

speech good ? If not, to what extent and in what manner is it impaiied ? 
Does he make use of wrong words, recurring utterances, or jargon ? (8) Can he 
repeat words uttered in his hearing ? (9) Is the sight good or bod, is there 
hemianopia, or papilloedema ? (10) Does he recognise written or printed 
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speech and obey a written command ? If not, does he recognise single words, 
letters, or numerals ? (11) Can he write spontaneously ? What mistakes 

occur in writing ? Is there paragraphia ? Can he read his own writing 
some time after he has written it ? (12) Can he copy written words, or 

from print into writing ? Can he write numerals or perform simple mathe- 
matical calculations ? (13) Can he read aloud ? (14) Can he name at 

sight words, letters, numerals and common objeots (15) Can he write 
from dictation 1 (16) Can he match an object with its name, spoken or 

written, when a series of objects and names are simultaneously presented 1 
(17) Any other testsj emotional, rhythmical, or musical, which may raise the 
physiological level of the speech centres. (18) Any other means of proving 
in what way he can receive and express ideas. 


OTHEE DEFECTS OF SPEECH 

1. Stammering on Stuttering. — A spasmodic defect of articulation 
leading to a sudden check in the utterance or words, or to a rapid repetition 
of the consonantal sounds in connection with which the difficulty arises. To 
the trouble with articularion are often added spasmodic movements of the 
face and head, or indeed of any part of the anatomy, 

Except in the rarest instances this condition is not associated with any 
structural changes in the nervous system nor in the organs of articulation, 
but it has been observed as the end-result of a lesion of the speech area. 
The disorder seems to consist in a lowering of the functional stability of the 
executive speech mechanism by a physiological embarrassment in conscious- 
ness. It is begotten of shyness and seK-consciousness. It is never con- 
genital, nor met with in early infancy, but arises at the age when shyness 
and self-consciousness trouble youth most. It is infinitely commoner in 
boys than in girls, for the latter are much less liable to self-consciousness. 
The stammerer never stammers in the speech of thought, nor when talking 
aloud to himself alone, nor at any time when singing, for in the two former 
cases the embarrassment of self-consciousness is absent, and in the last case 
the element of rhythm and music greatly increases the stability and con- 
fidence of the function. It not uncommonly appears in conditions of de- 
bility, and especially after measles and diphtheria. It has a frequent origin 
in sudden fright. It is the historical utterance of fright and of those who 
find themselves suddenly inflagrante delicto.’' In rebellious cases the 
element of self-consciousness seems to disappear, while the stammer persists 
as an ineradicable habit, and it is remarkable how many sufferers of this class 
have strong aspirations towards public speaking. 

In articulate speech three muscular mechanisms are concerned — (1) 
the respiratory mechanism for supplying the blast of air, (2) the larynx for 
producing the voice, and (3) the muscles of the lips, tongue, jaw, and palate 
for articulation. For distinct speech there must be absolute co-ordination 
of these mechanisms one with another. Consonants are in nearly all cases 
the source of the difficulty in stammering, and while these are all buccal 
sounds, yet some begin with a laryngeal sound, while others are purely 
buccal.' The former are termed ‘‘ voiced consonants,” and are B, W, V, Zh, 
Z, Th (as in “ thus ”), D, L, R, G, Y ; and the latter “ voiceless consonants,” 
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and are P, F, Th (as in “ thin ”), S, Sh, T, K ; while N, M, and Ng terminal, 
are “ voiced nasal resonants.” If one articulates these consonants it becomes 
at once clear that it is the presence of the initial laryngeal element or “ voic- 
ing ” which makes the difference between B, V, Z, D, G, and P, F, S, T, K, 
respectively. 

A careful attention to the manner in which the letter sounds are produced 
is absolutely essential in the investigation and treatment of stammering. 
The difficulty occurs most commonly with the explosive consonants, P, B, 
T, D, G, K, and nearly always where these occur as initial letters — that is, 
in starting the articulatory mechanism ; and to avoid this difficulty which 
arises after every pause, most stammerers speak in a rapid monotonous 
fashion. The fault chiefly lies in the direction of energy to articulation 
rather than to phonation. The patient held up by his stammer usually 
remains silent, but occasionally, having produced the first sound, he con- 
tinues to repeat it — the reduplication stammer which has been the origin 
for the names “ stammer ” or “ stutter ” by which the malady is known. 

Often the patient uses a trick or contortion to prevent the stutter or to 
relieve the feeling of nervous tension and embarrassment in consciousness 
which the defect causes, and these tend to become engrafted on him, as (1) 
associated sounds — whooping, grunting, crowing, etc. ; (2) habit spasms — 
contortions of the face, limbs, or body, which sometimes take a complicated 
form and exactly resemble the co-ordinated forms of tic. 

Prognosis. — The majority of the cases tend to a spontaneous cure, and 
recovery is hastened in all cases by systematic treatment. In every class 
of case the results of treatment may come slowly at first, but perseverance 
will in almost every case bring success. 

Treatment. — Attention should be paid to conditions of general health, 
and to the mental well-being and satisfaction of the child, with plenty of 
scope for pleasure and satisfying occupation. 

It is well for the patient to speak, read, or recite in a large room alone, 
loudly, slowly and distinctly. The following system for such exercises is 
useful : (1) The chest must be kept well filled with air. This most important 
point is often most difficult to the patient. (2) He must speak slowly, with 
a full resonant voice. (3) When he comes to the word on which he tends to 
stutter, he should raise his voice and direct his energies to vocalisation, and 
not to articulation. If the difficulty be over a voiced consonant, he must 
be directed to voice it firmly. If the consonant over which he stumbles be 
a voiceless one, attention must be directed to the vocalisation of the sub- 
sequent vowel sound ; for instance, in “ pat ” he must attempt to vocalise 
the “ at,” and he will find little difficulty in prefixing “ p ” as the syllable 
is uttered. (4) Gymnastic and singing exercises are valuable additions to 
treatment. Should associated movements be present, the speaking exercises 
may be carried on in front of a mirror, so that the patient may see these 
himself and endeavour to suppress them. 

The development of confidence and self-reliance is everything in the 
treatment of stammering. The skilled teacher first gains the liking, respect, 
and submission of his patient. He then assures him that his defect will dis- 
appear, and that he can cure himself, and demonstrates to him by correcting 
the faults that he can speak normally. 

2. Lalling. — A defect due to want of precision in the action of the oral 
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articulatory mechanism. It characterises the speech of many children 
before the art of articulation is completely learnt. It is only a persistent 
condition in some cases of defective intelligence. 

3. Lisping. — -A defect due to the indistinct enunciation of certain con- 
sonants, or to the substitution of wrong consonants. It usually occurs in 
connection with the sounds of Th, R, and S, which change to V, L, and Th 
respectively. The condition, which is almost usual in infants learning to 
speak, is due to faulty articulation, and may become a habit, in which case 
the subject has probably a bad “ car ” for sound. Defective conformity of 
the mouth may cause it ; for example, a “ tongue-tied ” person can never 
pronounce the English R correctly. 

4. Idioglossia. — A condition in which from the first moments of learn- 
ing to speak, a child uses wrong consonants, or rather he tends to substitute 
three or four consonants for the whole series. Very slight degrees of idio- 
glossia arc common in little children, whose early speech is intelligible only 
to their nannies. In marked cases the child comes to speak a language 
entirely its own. 

The course of time and education removes the defects of lisping, lalling, 
and idioglossia, and the prognosis in all these conditions is invariably good. 

Any deformity of the articulatory organs should be remedied if possible. 

James Collier. 

Revised by F. M. R. Walshe. 

APRAXIA 

Definition. — A disorder of cerebral function, characterised by inability 
to perform certain familiar purposive movements, in the absence of motor 
and sensory paralysis and ataxia (Kinnier Wilson). Q'’his disorder does not 
depend upon defective perception (agnosia) nor upon general reduction of 
intelligence. 

iEtiology. — Apraxia may result from both general and local diseases of 
the brain. It may be met with in general paralysis of the insane, in cerebral 
sclerosis and in several forms of dementia, and in paralytic chorea. It 
occurs in its purest form from local lesions of the brain, and may then be 
contified to one region of the body. It may result from lesions of the posterior 
part of the prefrontal area of the left side, the so-called “ motor or verbal ” 
aphasia and agraphia being good examples of apraxia of speech, and lesions 
in this region may also cause apraxia of the limbs on one or both sides. 
Lesions of the anterior half of the corpus callosum have been associated with 
conspicuous apraxia, as have also bilateral lesions in the posterior parts of 
the hemispheres. In the latter cases, the apraxia is likely to be associated 
with some degree of lack of recognition of an object, and of its uses (agnosia), 
and this causes apraxia from a loss of correct comprehension of the act 
required. Apraxia is sometimes met with in cases of hemiplegia in which, 
notwithstanding the complete recovery of motor and sensory paralysis, 
the performance of familiar acts — from the highest skilled movements, such 
as the fingering of the pianoforte or of the violin, or the use of his tools by 
a craftsman, to the simplest act— may be no longer possible. The features 
of the condition may be well demonstrated by the consideration of left-sided 
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hemiaprasia. There is neither loss of power nor loss of sensibility in the 
left upper extremity. When such a patient is asked to perform some familiar 
act with the right hand, he at once does so correctly, but when ordered to 
perform the same act with the left hand he is unable to do so. Either he 
makes aimless wandering movements with the left hand, or he may succeed 
in making movements somewhat resembling those required of him, with 
much slowness and clumsiness. Sometimes he may perform some act which 
is entirely different from that required of him, and this phenomenon is called 
parapraxia. When the apraxia is partial, the patient may be able to perform 
some acta and not others, his inability usually, but not always, increasing 
with the complexity of the act required. Or he may be able soinctimes to 
perform an act in which he commonly fails. Not infrequently such a patient, 
wearied with the unsuccessful attempts of his left hand, will abruptly per- 
form the act correctly Mith his right hand, to get rid of it. And he will 
define hi.s defect by saying, “ I know quite well what you want me to do, 
but I cannot do it.*’ Spontaneous volitional movement is similarly affected, 
and this leads invariably to a marked loss of initiative in the use of the 
affected limb — the patient will not try to use it. The apraxic patient is 
often to an astonishing degree unaware of his disability, and frequently 
becomes conscious of it for the first time when it is pointed out to him by 
another person. 

Diagnosis. — Apraxia may be confused with astereognosis, with agnosia 
and with ecu deal ataxia. A correct conception of the nature of the two former 
conditions will exclude the possibility of error. In cortical ataxia the 
patient obeys the w'ord of command at once and succeeds more or less with 
the act required, the defect being clumsiness of execution. The clinical 
examination of patients for apraxia must include — (1) the general psychical 
condition as regards attention, memory and reasoning ; (2) an inspection 
of sensory appreciation for defects of simple perception in the regions of 
sniell, sight, liearing, taste, cutaneous sensibility and muscular sense ; 
defects of recognition of sensory impressions in these regions (agnosia) ; 
defects of memory ; and (3) an examination of executive power for any defects 
in the movements determined by visual, auditory, tactile and kineesthetic 
stimuli. What response does the patient make to objects held in front of 
him or to gestures made to him ? Can he imitate movements ? Can he 
when requested make simple and purposive movements, with and without 
the olijccts in his hands ? When given an object, how does he hold it and 
use it '? 


AGNOSIA 

In certain conditions^ of cerebral disease, it is found that each and all 
of the sensory organs, when called into play, may fail to arouse an intelli- 
gent perception of the object exciting them. Tliis inabiUty to recognise 
the import of a sensory stimulus is called agnosia. Those patients who 
present apraxia and agnosia, often show other interesting phenomena which 
are of importance ; these are (1 ) inattention, (2) defective capacity for 
retaining recent impressions, (3) lack of initiative, and (4) perseveration. 
Perseveration consists in the repetition of an already executed movement 
when and only when the patient desires to make a fresh movement. 
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CEREBRAL DIPLEGIA 

Synonyms. — Congenital Spastic Paralysis ; Lobar Atrophic Sclerosis. 

Definition. — ^A series of clinical conditions, dependent upon lack of, or 
imperfect development, or degeneration of the nerve cells of the cerebral 
cortex, basal ganglia or cerebellum. This agenesia of nerve cells may affect 
those cells of the pyramidal system which are the latest to develop before 
birth, namely those for the supply of the lower extremities and the resulting 
clinical condition is cerebral spastic paraplegia or Little’s disease, or aU the 
cells of the p3rramidal system may be affected, producing generalised spastic 
rigidity. Again, the higher regions of the cortex may be affected, and the 
result is congenital idiocy. Similar affections of the cells of the basal ganglia 
result in congenital bilateral athetosis, and congenital chorea. When the 
cerebellum is involved, congenital cerebellar ataxy results. Further, there 
may be any combination of the above conditions. 

.etiology. — The malady may be apparent at the time of birtlj, as the child 
may be born with contractures present. More often, the signs of deficient 
or perverse movement, or of mental deficiency, appear during the first year 
of life, as the signs of cerebral activity commence to be exteriorised. In 
other and rarer cases, the degeneration of the nerve cells seems to be truly 
post-natal in onset, as in amaurotic family idiocy. In most cases no heredity 
can be traced, but sometimes several children of the same mother may be 
affected, and direct heredity has been known. Amaurotic family idiocy is 
always familial, and is almost, but not quite, limited to the Hebrew 
race. 

Abnormalities of birth are frequent. Premature, or precipitate birth, 
prolonged birth from uterine inertia rather than from dystocia, and asphyxia 
neonatorum arc all common. The child is frequently the first born of its 
mother. 

Collier has expressed the probable pathogenesis of cerebral diplegia as 
follows : If we regard the brain from the time of its earliest stages of 
development as a field sown with seeds (neuroblasts), which germinate at 
different periods of foetal life, and the germination is not even complete at 
the time of birth, the germination of all the elements in due time and their 
complete development being necessary for the formation of the perfect brain, 
then we may liken the cause of diplegia to some baneful influence, such as a 
frost, which acting at a particular time, may spare those seedlings which are 
well developed and able to withstand it, and those seeds as yet not germinated, 
but which causes havoc among the tender germinating seedlings, either to 
their death or severe maiming. In some cases, as, for example, in Little’s 
disease, the neuroblasts thus affected may, after a period of retarded develop- 
ment, ultimately become strong plants and complete their development. 
It is of interest that in the highest degrees of cerebral agenesia — anencephaly, 
pituitary abnormalities seem to be constant.” 

Pathology. — The essential histology of the affected regions is that of non- 
development, paucity in numbers and degeneration of the nerve cells, with 
corresponding absence, poor development, degeneration or a combination of 
these states, of the tracts which spring therefrom. The pyramidal tract, for 
example, may be found absent throughout, or it may reach to the medulla, 
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or to the cervical region only, and so show at what period development was 
arrested. The changes in the nerve cells are followed by secondary gliosis. 
The final result is termed atrophic sclerosis. More often certain regions are 
profoundly affected, while others escape relatively or completely; but the 
distribution is always symmetrical upon the two hemispheres. The con- 
volutions are unduly hard to the touch, and their surfaces often present a j 
worm-eaten and faceted appearance. This irregular form of the convolu- 
tions, with wide, separating sulci, gives the brain a characteristic appearance, ' 
like that of a walnut kernel. 

Symptoms. — The clinical picture of the several forms of cerebral diplegia 
presents a combination in varying degrees of certain characteristic symptoms, 
always bilaterally distributed, though sometimes more severe on one side 
than on the other. These symptoms are : muscular rigidity, paresis, per- 
verse movements, contractures and increased deep reflexes. Menial de- 
ficiency, optic atrophy and ataxy are other important symptoms. The 
signs of the disease become obvious during the first year of life or soon after. 
In severe cases, soon after birth, the nurse, in washing the child, is the first 
to notice the stiffness of the limbs, or the regular assumption of a curious 
bodily attitude. Otherwise, the abnormalities may not be obtrusive, until 
the child should sit up or learn to get about, when weakness, rigidity, perverae 
movements and pes cavus may call attention, or backwardness in learning 
to walk and to talk, and mental deficiency may first suggest that there ie 
something wrong with the child. The following are the common types of 
the disease, but it must be remembered that any combination of, or transition 
between, the types may be met with. Cerebro-macular degeneration has 
certain peculiar features which necessitate a separate description for this 
malady : 

1. Generalised rigidity; general congenital spastic paralysis. — There is 
extensive defect of the pyramidal system. The rigidity and weakness 
affect the whole of the musculature. 

2. Paraplegic rigidity ; congenital spastic paraplegia ; Little's disease . — 
The pyramidal deficiency is confined to that supplying the lower part of the 
trunk and lower limbs. 

3. Congenital bilateral athetosis and congenital chorea. — The agenesia 
affects the cells of the basal ganglia, with the appearance of irregularity of 
movement, and of spontaneous involuntary movements, which may be of 
an athetotic, choreic or irregular type. A certain variable degree of general 
rigidity is present in these cases. 

4. Congenital cerebellar ataxy. — I’he agenesia affects the cerebellum with 
the appearance of cerebellar ataxy. In this typo, the limbs are flaccid, and 
in mixed cerebral and cerebellar types there is a tendency to hypotonicity 
of the muscles, instead of rigidity. 

6. Congenital idiocy ; restless idiocy. — The agenesia affects those parts 
of the brain concerned with the higher functions. These children are emotion- 
less, restless and unteachable. The skull often shows frontal or occipital 
microcephaly. 

6. Mierocephalic idiocy — where the agenesia is of the whole brain and 
the skull very small. 

7. Cerebro-macular degeneration. 

Paresis and Rigidity. — Except in severe cases, in which the weakness 



CEREBRAL DIPLEGIA 


1623 


amouats to complete paralysis, there is more rigidity than weakness, and it 
is often astonishing that there should bo so much power in the presence 
of such a degree of rigidity. The lower extremities are generally the most 
affected, the upper to a less degree, and the facial region still less. Move- 
ment is slow and clumsy and resembles that of the tardigrade animals, and 
spontaneous involuntary movements are often present in the limbs. Con- 
tractures accompany the rigidity, and if walking is possible the gait is 
digitigrade from contraction of the calf muscles, the knees are flexed from 
contracture of the hamstrings, the thighs are rotated inwards, and the 
knees pressed together, rubbing against one another. More severe adductor 
spasm gives rise to the cross-legged progression. The rigidity and contrac- 
tures, when severe, may give rise to peculiar attitudes and deformities. A 
mask-like expression of face, with wide palpebral apertures and large open 
mouth, is not infrequent. Slobbering is very common. The head may be 
rigidly retracted, but more commonly the chin is pressed down upon the 
chest. The spinal column generally shows some deformity in the way of 
kyphosis, lordosis or scoliosis, and pes cavua or equino-varus is the rule. 

Pekversb Movements. — Under this heading must be grouped the very 
constant maladroitness of voluntary movement, the facial over-action and 
grimacing in speech and in mimetic expression, choreic movements, athetotic 
movements and intention tremor. Common sensation and the muscular 
sense are unimpaired. The sphincters are unaffected. The deep reflexes 
are increased, but are often difficult to obtain when rigidity is very marked. 
The trunk reflexes are often absent, the plantar reflexes usually are extensor 
in type. Since the growth of the skull follows and conforms with that of 
the brain, cranial ‘ abnormalities are common. There may be microcephaly, 
asymmetry and flattening in the region of the central convolutions, or 
a furrow corresponding with the interhemispheric fissure, or frontal or 
occipital smallness and flattening. Every degree of mental reduction may 
bo met with, from precocity and slight mental dullness to complete amentia. 
But this by no means corresponds with the severity of the bodily symptoms, 
for the mental defect is often most severe when the bodily symptoms are 
slight, and conversely. In some cases, very high intelligence persists, when 
there is utter uselessness of the limbs, and when speech is hardly intelligible. 
Primary optic atrophy occurs in a small number of cases. Inequality of 
the pupils and slowness of light reaction are not uncommon. Nystagmus 
is often met with. Convergent strabismus occurs in about one-third of the 
cases. Convulsive attacks are of common occurrence, and in about one- 
eighth of the cases epilepsy becomes estabhshed. 

Diagnosis. — When the symptoms are well marked, the diagnosis presents 
little difficulty, since the disease dates mostly from birth, or is discovered 
during the first year of life. Paraplegic rigiffity may possibly be confused 
with other forms of paraplegia, and, especially, with that resulting from 
spinal caries. Certain cases of pontine tumour may closely resemble 
generalised rigidity. The occurrence of such conditions during the first 
two years of life is, however, very rare. 

Prognosis. — In many cases of generalised rigidity, and in all cases of 
paraplegic rigidity, there is a tendency to slow amelioration of the rigidity, 
an increase of voluntary power and control of the muscles in the course of 
time, especially under the influence of careful training, and in paraplegic 
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rigidity, if the mental acuity be not seriously impaired, laborious treatment 
may result in an almost normal condition of the limbs by the age of puberty. 
On the other hand, some cases of generalised rigidity become progressively 
worse, and succumb, usually before the end of the fourth year. Bilateral 
athetosis and choreic diplegia, as a rule, follow a very slowly progressive 
course, without tendency to a fatal result. Paraplegic rigidity apart, a 
great many of the cases of all forms of diplegia succumb before the sixth 
year, and in those who survive this age, the tenure of life is short, few reaching 
far into the third decade of life. 

Treatment. — In those cases with a marked degree of mental impairment, 
and in those which show a course of progressive degeneration, no treatment 
is of it vail. In slighter cases of generalised rigidity, and in paraplegic rigidity, 
treatment is to be directed to the prevention of the rigidity, to regaining of 
voluntary control, and the improvement of mental acuity. There is, perhaps, 
no disease which demands greater patience and persistency in carrying out 
of suitable treatment, and there are few diseases in which more brilliant 
results may be produced from apparently hopeless cases by pertinacity in 
treatment. It is in the early years, when treatment is for the most neglected, 
that good results are more quickly and readily obtained. From the first, 
regular massage and passive movements should be employed. Voluntary 
movement should be encouraged, as far as possible, and as power and move- 
ment increase, gymnastic exercises of every kind should be employed. Rigid 
apparatus for prevention of deformity and to reduce contracture is harmful, 
for it increases the weight of the limb, and interferes with movement, which 
is the remedy with which paralysis is to be combated. Tenotomy is of 
great service in the relief of deformity and contracture, atfd should bo soon 
followed by passive movements. It should never be performed, unless a fair 
degree of voluntary power is present. Many of the patients seem to improve 
more rapidly if thyroid be administered in moderate daily doses. 


CEREBRO-MACULAR DEGENERATION: AMAUROTIC FAMllA IDIOCY 

1. WAKEN TAY-SACHS’ DISEASE : THE INFANTILE FORM 

Definition. — A family disease of infancy occurring chiefly, but not 
entirely, in the Hebrew race, affecting children during the first year of life, 
who arc apparently quite healthy when born, and characterised by — (1) pro- 
gressive mental impairment, ending in absolute idiocy ; (2) progressive 

paralysis of the whole body ; (3) progressive diminution in sight, ending in 
absolute blindness. Pathognomonic retinal changes are constantly present, 
consisting of a large anef conspicuous " cherry-red spot *’ in the region of 
the macula, and, in addition, optic atrophy occurs later and (4) a fatal termi- 
nation in the marasmio state before the age of 2 years, 

Etiology. — Nothing is known of the sotiology of the disease apart from 
its familial and racial incidence. The tendency to the disease is unquestion- 
ably congenitally installed. 

Pathology. — This is very striking. It consists of a progressive de- 
generation of the nerve cells from the highest to the lowest, and ultimately 
there may be no normal cells remaining anywhere in the nervous system. 
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The degeneration takes the form of swelling of the cell protoplasm, and of 
the dendrites with chromatolysia, swelling of the hyaloplasm and destruction 
of the cell fibrils, followed by disappearance of the nucleus, and finally by 
absorption of the remains of the cell. Every cell of the central nervous 
system both of the brain, spinal cord and spinal ganglia is in the end 
similarly affected. 

Symptoms. — There are few diseases in which the clinical manifestations 
are so perfectly uniform as in this malady. The children have all been born 
at full term, and in perfect health. They thrive well during the first 3 to 6 
months of life, when they gradually become listless and apathetic, cease to 
take interest in the surroundings, and begin to show signs of the visual failure 
which ends in blindness. Later, the child is unable to sit up, or to hold up 
its head. The limbs, which may be slightly spastic at first, become flaccid 
and motionless. There is a gradual increase of all these signs. The mental 
defect becomes more and more noticeable, the paralysis more extreme, com- 
plete blindness follows, and the patient sinks into a condition of marasmus, 
in which he dies. Convulsions, nystagmus and strabismus are sometimes 
present. 

The retinal changes are pathognomonic and are due to a degeneration 
and disappearance of the nerve cells of the retina and their processes, which 
constitute the fibres of the optic nerve. This change is most intense in the 
r(».gion of the fovea centralis, where the retina thins and disappears over a 
circular area, exposing the vascular choroid. This gives rise to the character- 
istic appearance, on ophthalmoscopic examination, of a cherry-red spot 
in the region of the macula. This spot is actually a hole in the retina ex- 
posing the choroid. The optic disk shows progressive atrophy. 

Diagnosis. — ^Distinction has to be made between this and other forms of 
progressive diplegia. The symptoms are so distinct that a physician, who 
is acquainted with the disease, and able to recognise the retinal picture, can 
hardly fail to make the correct diagnosis. 

Treatment. — No treatment is of any avail. 

2. OTHEB FORMS OF CEBEBBO-MACULAB DEGENERATION 

In addition to the classical infantile form described in the preceding 
article, two other forms are well known in which the pathological changes 
are similar but much less severe than in the Waren Tay-Sachs’ disease, and 
there is a similar familial incidence, but the incidence of the malady occurs 
later in life and the course is less rapid and the result far less serious. The 
later the onset in life the slighter and less progressive are the symptoms. 
The cherry-red spot at the macula, so constant in the infantile form, does not 
occur in the later forms. The characteristic retinal change is a disturbance 
of the retinal pigment commencing in the macular region, rather like retinitis 
pigmentosa, accompanied by honeycomb changes at the macula and some- 
times by optic atrophy. The juvenile form occurs in later childhood and 
is characterised by the association of the retinal changes and visual defect 
with some degree of mental deterioration. The adult form is the least pro- 
gressive of any, and the clinical manifestations are the visual defect and 
retinal changes in the absence of mental deterioration. 
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INFANTILE HEMIPLEGIA 

While in childhood hemiplegia of slow onset is due to the same causes as 
in adults, cerebral tumour being the common cause and chorea not an in- 
frequent one, yet the majority of the cases of infantile hemiplegia of rapid 
onset are examples of diseases peculiar to children, to which no comparable 
disease occurs in adults, and to such cases the term “ infantile hemiplegia 
is restricted. These conditions are due to gross organic lesions of the brain, 
and for this reason must be strictly separated from the cerebral diplegias 
whi^h are the result of cell lesions and not of gross lesions. 

^Etiology. — In two-thirds of all the cases, the onset occurs within the 
liist three years of life. The malady becomes increasingly rare as childhood 
advances. A few of the cases are of prenatal origin, and some of these have 
been proved to have been due to injury to the fcetal brain from a blow upon 
the mother’s abdomen, wliile others are due to syphilitic foetal vascular 
disease. In a third class of mysterious origin, mothers have given birth to 
several hemiplegic children, examples of which we have recorded. Some of 
these children are born with definite hemiplegia and contractures. Again, 
a very few cases are due to obstetrical events during birth, by whfch the 
cerebrum is injured. Acute infective diseases play a very important role 
in the causation of the disease, for about one-third of all the cases develop 
the malady during the course of a known infection. By far the most im- 
portant of such fevers are measles and scarlet fever, but hemiplegia may 
occur in the course of pertussis, small-pox, rotheln, diphtheria, dysentery, 
pneumonia, typhus, typhoid, mumps, malaria, chorea and endocarditis. 
While there can be no doubt that primary vascular lesions are responsible 
for a few of the cases in which this condition complicates tlie specific fevers, 
whooping-cough, for example, may cause cerebral heeraorrhage ; marasmic 
conditions in any fever may cause thrombosis of cortical veins, and chorea 
and endocarditis may cause embolism, yet it is certain that in the majority 
of cases, an inflammatory focal lesion of the brain or encephalitis is the 
pathological lesion. In cases which arise with no definite aetiological con- 
nection, it seems clear that a primary encephalitis is responsible, but there 
is no evidence at present as to its causal factors. 

Pathology. — The following lesions are met with, either alone or com- 
bined in order of frequency : (1) Atrophic sclerosis ; (2) cyst formation ; 
(3) shrunken patches resembling wet wash leather, with some degree of 
atrophic sclerosis in their vicinity, and (4) porencephaly. Of these, the 
atrophic conditions seem to be the results of encephalitis, which may also 
cause some cyst formation ; the cystic conditions may result from the above, 
or from hfiemorrbage or thrombosis, and porencephaly is certainly due to 
embolism. 

Symptoms. — The onset is rapid, and in two-thirds of all the cases the 
disease is ushered in by convulsions, which may be unilateral, but are more 
frequently general, and are frequently repeated during a period of from a 
few hours to 24 hours, after which the patient sinks into a subconscious 
state, from which he gradually emerges in the course of a few days, to show 
the signs of some cerebral defects, usually hemiplegia, sometimes heinianopia, 
or aphasia, or any other sign of local cerebral or cerebellar lesion. Pyrexia 
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often accompanies the convulsion, and vomiting is common. The onset 
may be without convulsions or loss of consciousness. 

The relation of the onset of the paralysis to the convulsion varies. It 
may reach its height immediately after the initial convulsion, or slight hemi- 
paresis may occur which deepens after each subsequent convulsion. Some- 
times the early convulsions leave no paralysis, but this appears towards the 
end of the first week, either suddenly with fresh convulsion, or gradually, as 
the patient recovers from the comatose state. The paralysis at its onset is 
flaccid, and involves the whole of one side of the body to a greater or smaller 
extent. An initial monoplegia is of extreme rarity. The paralysis may not 
reach the greatest intensity until the end of the second week. Subsequently 
it lessens, in some cases disappearing completely in from a few weeks to 
3 months ; in others, it may show no signs of improvement. The limbs, at 
first flaccid, subsequently become spastic and develop contractures. In the 
course of years there may be great arrest of growth on the afiecled side, 
and this is not in relation with the degree of paralysis, but apparently 
depends upon the degree of destruction which has occurred in the parietal 
lobule. Post-hemiplegic spontaneous movements of an athetoid, choreic 
or irregular kind are common, and are attributable to lesions in the corpus 
striatum and subthalamic grey matter, for which regions (jncephalitis shows 
an especial predilection. Epileptic fits recur at varying intervals in about 
half of all cases of infantile hemiplegia. These always commence upon the 
affected side and are sometimes confined to it. Mental deficiency is met 
with ill all degrees, in relation to the position and extent of the ccrebial 
cortex which is involved in the lesion. 

Diagnosis. — The nature of the malady at the onset, with convulsions, 
may be possibly suggested by prodromal pyrexia, by the severity and long 
duration of the convulsions, and by the prolonged subconscious state that 
often follows. Convulsions occurring several days after the onset of specific 
fevers should strongly suggest the diagnosis. When the signs of hemiplegia 
or of other local cerebral lesions appear, the diagnosis presents no difficulty. 

Course and Prognosis. — In a very small proportion of the cases the 
patient does not survive the initial manifestations of the disease, and dies in 
convulsions. Apart from this event, infantile hemiplegia has little tendency 
to destroy life. The initial flaccid hemiplegia tends to improve and gives 
place to a slowly improving spastic hemiplegia, which, with the return of 
some power, shows perversity of movement, stiffness and slowness, ataxy, 
athetosis and choreic movements or tremors according to the position of 
the lesion. The spontaneous movements appear within a year of the onset. 
Slow improvement may go on for years, but cases with much mental reduction 
or when recurring epilepsy is frequent, improve but little. 

Treatment. — We know of no measures that avail to prevent the occurrence 
or lessen the severity of the cerebral destruction which occurs from ence- 
phalitis. Too often the damage to the brain has happened as soon as a 
diagnosis is possible. When the paralysis has developed, treatment is to 
be directed to the prevention of rigidity and contractures by regular passive 
movements, to regaining voluntary control by encouragement and patient 
exercises, and to the improvement of mental acuity. Where there is much 
contracture and deformity, tenotomies are of great service, provided 
there be some voluntary power in the muscles, the tendons of which are 
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to be divided. Recurring convulsions should be treated as idiopathic 
epilepsy. 


SYPHILIS OF THE NERVOUS SYSTEM 

Of the many problems presented by syphilis of the nervous system one 
may be chosen for special reference, namely, the alleged dual nature of 
nei^ous syphilis and of the causative organism. It has been maintained 
that there are two distinct pathological forms of nervous syphilis, namely, 
primary parenchymatous syphilis, as exemplified in tabes and general paralysis, 
where the initial lesion is held to be in the nerve elements themselves, and 
primary meningo-vascular syphilis, in which the initial lesion is in the blood 
vessels and meninges. But the dual nature of syphilis implied by these 
distinctions is subversive of pathological principles, for the initial and funda- 
mental lesion of syphilis, wherever found and at all stages, is a lymphangitis 
or an arteritis, and very strong evidence would be needed to enforce the 
conviction that the reactions of nervous tissues to the presence of th§ spiro- 
chsete differs essentially from that of all other tissues of the body. Nor is this 
view supported by the morbid anatomy of the diseases concerned, for in every 
case of tabes and general paralysis, vascular and meningeal lesions can be 
found after death. Moreover, in the vast majority the increased number 
of cells in the cercbro-spinal fluid shows that the meninges are attacked even 
in the earliest stages. 

For these reasons the trend of opinion is to deny the existence of paren- 
chymatous syphilis as an initial lesion of syphilis in the nervous system, and 
to hold that the vessels and meninges are first injured in all forms of syphilis 
of the nervous system. 

The contention that the organism of syphilis exists in two forms next 
demands consideration. Of all syphilitics the proportion in whom the 
nervous system is attacked is small. To explain this low incidence it has 
been assumed that neuro-syphilis results from infection by a biological 
variant of the Spirochwta pallida with special afi&nities for nervous tissues — 
the “ neuro-tropic variety,’' while other forms of syphilis follow infection by 
the “ dermo- tropic variety.” At first sight this attractive conjecture seems 
to be supported by numerous clinical observations. These are, that in some 
instances several persons infected from the same source have later developed 
syphilitic nervous diseases ; that the superficial manifestations of syphilis 
are often mild or absent in those who ultimately develop neuro-syphilis, and 
that secondary and tertiary s}2)hilis, outside the nervous system of these 
patients, is rare ; also, that in Oriental countries where syphi.is is common, 
some forms of neuro-syphilis, namely, tabes and general paralysis, are 
seldom seen. 

But it has never been shown that the persons who formed the source of 
infection for several cases of nervous syphilis have themselves developed 
this disease ; it can no longer be held that tabetics and paralytics are free 
from secondary and tertiary lesions — ^witness the frequency of aortitis in 
these cases ; finally, Europeans who contract syphilis in the East are just 
as likely to suffer from tabes and general paralysis as if they had contracted 
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it at home. It cannot be denied that the secondary phenomena are often 
so slight as to pass unnoticed by patients who later become tabetics or 
paralytics, or that patients with severe integumental lesions rarely develop 
tabes or general paralysis. These facts, however, together with a large amount 
of additional evidence, suggest that the ultimate result of infection depends 
rather on the individual attacked than on any pecularity of the infecting agent, 
and they lend no support to the notion of the duality of the syphilitic organisms. 

For the purpose of description it is still convenient to describe syphilitic 
diseases of the nervous system under two headings ; Interstitial or meningo- 
vascular syphilis and parenchymatous syphilis. To avoid misunderstanding 
it must be emphasised that these are merely clinical aspects of one disease — 
neuro-syphilis, and that in both forms the primary lesion is in the vessels and 
meninges. 


The Blood and Cebebbo-Sfinal Fluid in Syphilis of the 
Nbbvous System 

A normal fluid may be regarded as one with a pressure equal to 150 to 
180 mm. of water, a cell count not exceeding 6 per c.mm., an albumin content 
of from 0.025 to 0.05 per cent., and negative Wassermann, globulin and 
Lange’s gold tests. 

In secondary syphilis, without nervous symptoms, changes are found in 
the fluid in 80 per cent, of the cases. The infection of the nervous system 
occurs early in the second stage of the disease and it is a common happening. 
In many of the cases this i^ection dies out in the course of time either 
spontaneously or as the result of treatment and the cerebro-spinal fluid reverts 
to a normal condition. In other cases the infection remains and the W.R. 
continues positive in the cerebro-spinal fluid, and it is exclusively in this 
class of patient that tabes, general paralysis and the other degenerative 
maladies of the nervous system which are due to syphilis arise. Increased 
pressure, lymphocytosis, excess of albumin or a positive Wassermann reaction 
are found with a frequency which diminishes in this order. If the blood and 
fluid arc both normal at the end of a year, neuro-syphilis is not likely to arise. 

Ill latent syphilis, without nervous symptoms, the blood is positive in 
about 70 per cent., but changes in the fluid are found in 20 per cent. only. 
A fluid which is normal in the latent stage almost never becomes pathological 
later ; if it deviates from the normal it is highly probable that neuro- 
syphilis will develop later. 

In early cerebro-spinal syphilis the blood is usually positive, but it is some- 
times negative when treatment has been thorough or recent. This indicates 
that an examination of the fluid is essential when the blood is negative in a 
case where the diagnosis is doubtful. Cells and albumin are usually greatly 
increased, the gold test is usually positive, and the Wassermann reaction is 
positive in almost every case when 1 c.c. of fluid is used in making the test. 
The blood and fluid often become normal after the first course of treatment, 
but a relapse occurs frequently and long before the recurrence of symptoms. 
Vigorous mercurial treatment and 4 or 6 full courses of arsphenamine at 
intervals of 3 months usually render the blood and fluid persistently negative. 
If both are normal a year after the fourth course, recurrence is unlikely. 

In cerebro-spinal syphilis of longer duration, the reaction in the blood is 
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almost always positive, and the duid is seldom normal in active cases. A 
positive reaction in the fluid probably indicates an active process, even in the 
absence of recent symptoms. A normal fluid indicates a healed process. The 
inference is that all cases with a positive fluid and a history of cerebro-spinal 
syphilis should be treated energetically whether fresh symptoms are present 
or not. The treatment outlined above under early cerebral syphilis usually 
renders the fluid negative and the indications for prognosis are the same. 

In tahes Waasermann’s teat is positive in the blood in about 70 per cent, 
of cases ; it is often negative in the fluid when the test is done by the original 
method with 0*2 c.c. of fluid, but with 1 c.c. it is positive in almost 100 per 
cent. An increase in the number of lymphocytes in the cerebro-spinal fluid 
as well as an increase in the total albumin with a relative increase of globulin 
is almost constant. In some cases in which the disease had remained 
stationary for a long time the cerebro-spinal fluid was normal in every respect. 

Lange’s colloidal gold test gives useful information when the diagnosis 
lies between tabes and general paralysis, for the latter gives a typical reaction, 
but the test is of no value by itself in distinguishing tabes from other diseases 
of the nervous system (see page 1558). 

Treatment by mercury and intravenous injections of neoarsphenamine 
sometimes renders the fluid normal. It is stated that in such in^ances 
relapse is less likely to occur than in other cases, but no exact correlation 
has been shown to exist between the clinical course of the disease and the 
presence or absence of changes in the blood and fluid. 

General paralysis of the insane . — The Wassermann reaction is strongly 
positive in the blood and in the fluid practically in 100 per cent, of cases, and 
an increase of cells and a positive globulin reaction are almost constant. 
Lange’s gold test gives the characteristic paretic curve. 

Treatment by mercury and arsphenamine may produce slight modifica- 
tion in the reactions, but it has very little effect in checking the progress of 
the disease. 


The Essential Lesion op Syphilis 

Every lesion in syphilis commences with the collection of spiroclimtcs 
in the lymphatic spaces surroimding small arteries. This is followed by an 
inflammatory reaction with oedema and exudation of many lymphocytes and 
plasma cells around the small vessels, and the “ cuffing ” or “ muffing ” of 
these vessels with such cells is characteristic. These cells may wander 
freely into the nervous tissue away from the vessels and may form clumps, 
often containing giant cells, and these are miliary gummata. Such a peri- 
vascular lymphocytic exudation is typical of syphihs, poliomyelitis, tuber- 
culosis and lethargic encep}ialitis, but the distinction can be made by the nature 
of certain histological elements present. Syphilis is distinguished by the 
presence of numerous plasma cells among the lymphocytes, poliomyelitis 
by the large admixture of polymorphs, tubercle by the absence of plaama cells 
and the presence of Koch’s bacilli, and lethargic encephalitis by the absence 
of any elements except the lymphocytes. The initial periarteriolitis of 
syphilis is often followed by invasion of the whole vessel wall (panarteritis), 
and often proliferative endarteritis which may give rise to thrombosis is the 
most conspicuous feature in the panarteritis. Later, the wall of the vessel 
may scar and may develop patchy calcareous deposit. The lymphocyte 



CEREBRO SPINAL SYPHILIS 


1631 


deposit goes into fibrosis or increases to gumma formation, and there is 
neuroglial felting. Further thrombosis of the vessel may cause the softening 
and infarct conditions which necessarily follow vascular obstruction, and 
local necrosis results. The hyperproteinia and pleocytosis of the cerebro- 
spinal fiuid are expressions of tliis essential lesion upon the surfaces and 
spaces of the nervous system, and the meningeal scarring and adhesion are 
its results. 

So far the pathology of nervous syiihilis is simple, but the so-called 
'* parenchymatous ” or degenerative lesions which arc apt to be widespread 
and progressive arc as yet inexplicable. They are commonly found in the 
absence of any findable spirochsete, or of any sufficient inflammatory lesions 
in their locality, and have been observed also by Carey Coombs in the heart 
muscle and the aorta, and may be progressive when all signs of active 
syphilis such as the W.R., hyperproteinia and pleocytosis have died out 
finally. These degenerative lesions may not be improved or stayed in their 
progress by any form of treatment. The slowly oncoming progressive and 
unarrestable optic atrophy and the systemic lesions of the spinal cord in 
tabes are good examples of the degenerative lesions, and in them spirochtetes 
have rarely or never been found, while the inflammator)^ lesions are absent 
or minimal and cannot be the factors of so wide a destruction. The nearest 
locus where spirocha^tea are commonly found in tabes is the bronchial glands. 


CEREBRO SPINAL SYPHILIS 

iEtiology. — Cerebro-spinal syphilis (excluding tabes and general 
paralysis) occurs in about 4 per cent, of all persons who acquire syphilis. The 
onset of symptoms is commonest from 1 to 5 years after infection, but it 
may be as early os 2 or 3 months, or as late as 30 or 40 years. The brain is 
aflocted more often than the spinal cord, and usually when the main 
symptoms point to the latter some signs will be found to show that the brain 
is also attacked. 


1. CEREBRAL SYPHILIS 

Pathology. — The disease may begin in the meninges, in the blood vessels 
or in the bones of the skull. In cases where the main incidence falls upon 
the hlood vessels, the arteries at the base of the brain forming the circle of 
Willis or arising from it, together with their branches, are most often 
attacked . To the naked eye they show^ irregularities in size, due to thickening 
of their walls in circumscribed areas. Proliferation of the intima with a 
round-celled infiltration of the outer coats — endarteritis obliterans — is the 
characteristic microscopical change. The same clianges occur in smaller 
arteries within the brain or on its surface, and these vessels, as well as those 
at the base, may be compressed or invaded by disease beginning in the 
meninges. In each case their lumen is narrowed or obliterated, thrombosis 
occurs readily, and softening may result in parts cut off from their blood 
supply. Obliterative changes also occur in the veins and lymphatics, and 
lead to further impairment of the nutrition of the brain. 

The commonest form of meningeal syphilis is a diffuse gummatous lepto- 
meningitis at the base of the brain. On the convex surface of the brain 
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it begins most often over the frontal and parietal lobes. The meninges 
may be afEected alone, but more often the vessels are also diseased. In 
severe cases a gelatinous exudate fills the sub-arachnoid space and extends 
along the vessels and nerves. Later, the newly-formed tissue organises, 
and forms sclerosed masses of thickened adherent membranes containing 
numerous small gummata. 

Gumma of the brain is rare. When present it arises from the meninges, 
and may be multiple. The convexity of the hemisphere in the motor region 
is the site of election. A gumma may spread so as to involve the overlying 
bone. 

Many important results of cerebral syphilis are due to impaired nutrition 
of parts not directly affected. Thus softening, hsemorrhage, cyst-formation, 
atrophy of cells and tract degenerations may occur, and non -syphilitic 
diseases may be simulated. 

Symptoms. — The main incidence of the disease may fall upon vessels 
or membranes, the lesions may be diffuse or circumscribed, any portion of 
the brain or any cranial nerve may bo affected alone, and every combination 
of lesions and, therefore, of symptoms, is possible. In many cases their 
multiplicity, their presence in unusual combinations, and the changes in 
their intensity and distribution from time to time give a clue to their jiature. 

Headache is a common prodromal symptom. It is often severe, and is 
usually worse at night. Sustained mental and physical effort becomes 
difficult, the memory is impaired and the character changes. Irritability, 
intense excitement or delirium may follow, but more often the patient 
becomes lethargic. At this stage paralysis and localising signs may be 
absent. In many the pupils are unequal or irregular, or they contract 
sluggishly to light, and in some the optic disks show blurring of the edges 
and other signs of early papill oedema. 

At any time, with or without prodromata, more definite signs of vascular 
disease or of paralysis of one or more of the cranial nerves may appear. 
Arterial thromhosis is usually preceded by prodromal symptoms, but it may 
come on in one apparently well. Its seat of election is the middle cerebral 
artery or its branches, and weakness of one arm or of one side of the body 
with or without aphasia is a very common early symptom. The weakness is 
often slight and transient. If hemiplegia occurs, it takes several hours or a 
day or two to develop. It is more often a paresis than a paralysis, and 
consciousness is usually retained. Sometimes the affected limbs are rigid 
and tremulous. The symptoms of thrombosis in other arteries are given on 
p. 1559. 

In vertical meningitis^ headache is usually severe, and the skull is often 
tender over the affected part. It frequently attacks the motor areas, and 
convulsions are commofi. They may be confined to one limb or to one 
side of the body, consciousness being retained, but more often they become 
generalised and consciousness is lost. In more chronic cases mental symp- 
toms may predominate, the patient becoming slowly demented. 

With hasal meningitis severe deep-seated headache is almost always 
present. Later, a characteristic lethargy with severe impairment of the 
mental functions may appear. Whilst in this stuporose state the patient 
can usually be roused, when he answers questions in a sleepy fashion and 
obeys simple commands, but his memory is bad, and he is unable to give an 
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adequate account of himself. Variations in the degree of the stupor are a 
striking feature. In some cases profound torpor may persist for several 
weeks. 

Soon after the onset, signs of implication of the cranial nerves appear. 
Any one of them may be affected alone, but, as a rule, several are attacked, 
where they lie close together after their exit from the brain, or as they 
leave the skull through the foramina. Ocular symptoms are rarely absent. 
Inequality in size, or irregularity in the outline of the pupils, may be the only 
sign, but diminution of the light reflex, ptosis, squint, diplopia and weakness 
of the movements of the eyeball are frequent, and papiUoedema is common. 
It is characteristic of the cranial nerve palsies in syphilitic basal meningitis 
that the symptoms often show great variations in degree and distribution 
at different times. 

The symptoms produced by large gummata are those of any cerebral 
tumour — headache, vomiting and papiUoedema. 

Diagnosis. — The aphorism, probably justified 25 years ago, that syphilis 
should be thought of in every case of nervous disease that is not quite clearly 
non-syphilitic in origin, has long outlived its usefulness as a generalisation. 
But it still lingers and is responsible for the practice, far too general, of 
throwing the burden of neurological diagnosis upon the shoulders of the 
clinical pathologist to make blood and cerebro-spinal fluid examinations, as 
a substitute for that careful history taking and clinical examination that 
would usually suffice for a complete diagnosis without these accessory 
investigations. Neuro-syphilis should not be guessed at in a haphazard 
fashion, but the attempt should be made by the clinical methods mentioned 
above to assess the pathological nature of the lesion or disease process in 
any case of nervous disease, and to use serological methods to confirm 
clinical diagnosis, or to clear up uncertainty when this still obtains after full 
clinical consideration. A history of syphilis or signs of the disease else- 
where are of first importance. Obstinate headache alone should arouse 
suspicion, and when signs of vascular or cranial nerve troubles follow a pro- 
dromal period of headache and mental impairment, syphilis is the most 
likely cause. 

Jacksonian epilepsy or fits of any kind in patients without an epileptic 
history are suggestive of syphilitic meningitis or gumma, even though these 
are nou the commonest causes of these symptoms. As a rule, these convul- 
sions are readily distinguished from those of idiopathic epilepsy, by their 
partial distribution, by the weakness which remains in the parts which were 
convulsed, and by the presence of papillcedema, of cranial nerve palsies, 
or of other signs of organic disease which are found in the intervals between 
the fits. Cerebral new-growths produce similar symptoms, but this diagnosis 
should not be finally accepted until syphilis has been excluded. In all cases 
an examination of the blood and cerAro-sjdnal fluid is essential (see p. 1629) 
because a positive Wasserman or Kahn reaction in the blood may be taken 
to indicate no more than that the subject has at some time had syphilis. 
It does not usually mean that the tumour is syphilitic in nature. It is on 
the whole less rare to find a glioma in a syphilitic subject than to find a gumma 
of the brain. Only the presence of the changes characteristic of neuro- 
syphilis in the cerebro-spinal fluid, as well as in the blood, can justify the 
diagnosis of cerebral gumma. 

52 
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Prognosis. — The outlook in cases with mild s 5 mfiptomB is good if the 
treatment is efficient. In severe cases of syphilitic arteritis it is grave. 
The vessels most often invaded are largo end-arteries, and the softening 
which results when tlieir lumen is occluded is not amenable to anti-syphilitic 
remedies. Relapses are common, and patients apparently cured are often 
seized in a few months with fresh cerebral troubles. The lesions in the 
meningeal and gummatous forms of the disease are mainly cortical, and 
large areas of softening arc not produced. The prognosis is mucli better 
in this form, and complete cure is almost the rule when treatment is begun 
early. It is often impossible, however, to decide from the clinical signs 
whether the vessels or the meninges have suffered the more. In the abseiica 
of this knowledge the prognosis depends on the results obtained by tho\ 
use of appropriate remedies. 

Treatment. — See p. lb 36. 

2. SPINAL SYPHILIS 

Pathology. — The disease may begin in the bony or membranous cover- 
ings of the cord, in the blood vessels on its surface, or in the interstitial tissues 
within its substance, and spreading from one to the other, usually attacks 
several of these structures in various combinations. As in cerebrfil syphilis, 
many of the changes in the cord arc secondary to disease in the vessels or 
meninges, and appear in parts not directly attacked by specific processes. The 
commonest form of spinal syphilis is meningo-myelHis. The meninges are 
thickened and adherent, wliile the spinal and meningeal arteries and veins 
show obliterative changes, and are surrounded or infiltrated by small round 
cells. 1’hc same changes are apparent in and around the vessels and pial 
septa within the cord. In severe cases, the membranes are united to form a 
thick fibrous sheath around the cord, and the outlines of the nervous structures 
as seen in transverse section arc almost obliterated by the presence of 
numerous small gummata or of myriads of small round cells. The nervous 
elements arc compressed by the cell infiltration, or undergo softening or 
necrosis as a result of obliteration of the blood vessels . Menin go -myelitis 
is usually confined to a narrow area in the dorsal region, and is often associated 
with a more extensive meningitis. 

In some cases with severe arterial changes, extensive softening results 
from thrombosis or haimorrhage and produces severe paralysis of sudden 
onset — acute syphilitic myelitis. 

Large gummata are rare. They occur in the cord, or on its suifaco, and 
produce the signs of compression. 

In another rare form in which the membranes alone are affected — pacliy- 
meningitis and Jeptbmeningiiis — tlic dura and pia-arachnoid unite to form 
a thick fibro -gummatous sheath around the cord to wliich tliey become 
adherent. 

Syphilitic disease of the vertebral column is very rare. It produces changes 
which resemble those of tuberculous spinal caries, with osteitis and periostitis, 
and the formation of granulation tissue and gummata on the outer surface 
of the dura. Necrosis of the bones may lead to deformity of the spine. It 
is seen most often in the cervical region, where it begins in the spine, or 
spreads from a syphilitic ulcer in the throat. 
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Symptoms. — In vieningo-myelitis, pain in the back, tendernesB of the spine, 
and radiating pains or a feeling of constriction in the limb or around the 
trunk, are often present in the premonitory stage. After these have lasted 
several days or weeks, cord symptoms appear. They may come on rapidly, 
or very slowly. Often the first complaint is of numbness or tingling in the 
lower limbs, or of weakness or stiffness after exertion. Several attacks of 
temporary weakness may precede severe paralysis, and in different cases 
every degree is seen, from slight stiffness to complete paraplegia. When the 
paralysis comes on slowly the lower limbs become spastic, the knee- and ankle- 
jerks are exaggerated, and the plantar response is “ extensor.” In severe 
acute cases tlic limbs are flaccid and the tendon reflexes are at first diminished 
or lost, spasticity and increased reflexes developing later. In both forms the 
abdominal reflexes are diminished or lost below the level of the lesion. In 
most cases bladder control is impaired, and in some this is the first symptom. 
Sensory troubles may be slight when the paralysis is severe. Numbness and 
tingling are common, and some objective loss can usua.lly be detected, the 
temperature sense, especially for cold, and the sense of vibration being most 
often at fault. 

In one group of cases — Erh^s syphilitic spinal paralysis — spastic weakness 
develops slowly in the lower limbs, without meningeal symptoms. The 
bladder is usually affected, and sensory loss is slight. In this form the spinal 
disease appears later after infection than is usual in other forms of meningo- 
myelitis. 

Pachymeningitis (diffuse gumma of the theca) as an isolated disease is 
usually found in the cervical region. The earliest symptom is pain in the 
neck, radiating down the upper limbs and between the shoulders. After a 
time, usually several months, weakness, wasting and loss of sensation appear 
in the arms. Still later, spastic paraplegia may develop from compression 
of the cord. When the lumbar region is attacked, the same symptoms 
appear in the lower limbs. 

In syphilitic caries tenderness over the diaeased bones, pain on movement 
of the spine, and radiating pain in the distribution of the sensory roots at the 
level of the lesion, are the chief symptoms. When the cord is compressed, 
power and sensation are diminished in the parts below. 

Dingnosis. — SpinaJ syphilis appears in many clinical forma and often 
resembles other diseases. Hence it must be considered in every case of 
spinal disease without an obvious cause. The diagnosis may be founded on — 
(1) a history of syphilitic infection ; (2) the presence of syphilitic lesiona in 
other parts of the body ; (3) Wassermann’s reaction in the blood or patho- 
logical changes in the cerebrospinal fluid (see pp. 1629, 1630) ; (4) signs of 
associated cerebral syphilis ; (5) rapid improvement under treatment by 

specific remedies. 

Prognosis. — The outlook for recovery of power is good when the meninges 
only are attacked, but bad when the symptoms are due to softening, haemor- 
rhage, atrophy of motor cells, or tract degenerations, for these are secondary 
changes and arc not influenced by anti-syphilitic remedies. In a given case, 
however, it is not possible to assess accurately the amount of damage sus- 
tained by different structures, and the prognosis is always doubtful. Complete 
recovery occurs in about one-third of the cases of slight or moderately severe 
meningo-myelitis. The majority make a partial recovery, and are able to 
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walk fairly well, in spite of the weakness and stifEness which remain. In 
cases with a sudden onset of severe paralysis, the prognosis is very bad, and 
death from bedsores or bladder and Icidney infection is the usual result. On 
the other hand, the outlook for recovery of power is better when slight 
troubles come on rapidly than when they develop extremely slowly, as in 
Erb’s form of the disease, in which many years pass before the paralvsis 
becomes severe ; for in the first case the lesions are interstitial and they respond 
well to treatment, whereas parenchymatous degeneration of the nervoW 
elements themselves is present in the latter, and treatment is of less avail. 
The prognosis in early cases is determined by the effects of anti -syphilitic 
treatment. In cases of long standing, the most that can be expected is tha't 
appropriate treatment will arrest the course of the disease. \ 

Treatment of Cerebro-spinal Syphilis. — As soon as the diagnosis is 
made, vigorous anti-syphilitic treatment should begin. The drugs used are 
mercury, bismuth, the arsphenamine derivatives and potassium iodide. In the 
opinion of some authorities mercury still holds pride of place in the treat- 
ment of neuros 3 q)hilis, especially when administered by inunction. Treat- 
ment will vary according to the acuteness and nature of the lesion present. 

In acute syphilitic meningitis^ unless the condition is grave, it is best to, 
begin with mercurial inunction (60 grains of the ung. hydrarg.f B.P., well 
rubbed in) for the first week, and then to give a course of neoarsphenamiue 
(0*6 g.), at five or six day intervals, until 6 or 8 injections have been given. 
Simultaneously with this, intramuscular injections of a bismuth preparation 
(salicylate, or iodobismuthate of quinine, each dose containing 3 grains of 
bismuth) are employed. Subsequently, courses of bismuth or mercury and 
of arsenic may be given alternately until examination of the cerebro-spinal 
fluid shows cessation of the active disease. 

In chronic syphilitic meningitis treatment may be started with inunctions 
of mercury or injections of bismuth, followed by a course of arsenical 
injections. A full course of mercurial inunctions consists of sixty inunctions 
if signs of mercurialism do not develop. Potassium iodide in large doses may 
also be given. Treatment must at the same time be correlated from time to 
time with ccrebro -spinal fluid examinations. 

In vascular syphilis also treatment is best begun with either mercury 
or bismuth, and arsenic not given for the first two weeks. Iodides should 
also be administered. 

Massage and passive movements should be carried out daily, when the 
limbs are weak. When sensory loss is present, careful nursing is necessary to 
prevent the formation of bedsores ; and when control of the bladder is defec- 
tive, the usual precautions must be taken for the prevention of infection of 
the urinary tract. « 


GENERAL PARALYSIS OF THE INSANE 
Synonym. — ^Dementia Paralytica. 

.Etiology. — ^As in tabes, the essential factor in the causation of general 
paralysis is previous syphilitic infection. Males are affected much more 
frequently than females. The onset is commonest between the ages of 30 
and 60 years, from 10 to 20 years after infection. As a result of congenital 
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syphilis or of early innocent infection, it may appear in childhood, youth or 
even adult life. It has been estimated that about 6 per cent, of syphilitics 
develop general paralysis, but the incidence in those who have been well 
treated in the early stages is not more than 1 per cent. The incidence varies 
in different races, and seems to be greater with increasing civilisation. It 
is more apt to occur in town and city dwellers, and in those who have led a 
strenuous intellectual or business life. 

Pathology. — The skull-cap is thickened, especially in its anterior part, 
its density is increased, and the diploe is obliterated. The dura mater 
is thickened and adherent to the skull, and may show the changes of 
pachymeningitis heemorrhagica. The arachnoid is tough and thick, and 
white lines are seen between the sulci and along the vessels. The pia is 
thickened, its meshes are distended by pale yellow fluid, and on attempting 
to strip it off portions of the cortex arc torn away. The amount of cerebro- 
spinal fluid is increased. The brain looks wasted and shrunken, and its 
weight is abnormally low. The sulci are wide and the convolutions are 
narrow. The ventricles are dilated, and their ependymal lining presents a 
granular or a frosted appearance. On section the grey matter of the cortex 
is seen to be thinner than normal — decortication. On histological examina- 
tion gross changes are found in the membranes, in the blood vessels, in the 
neuroglia, and in the true nervous elements. The earliest changes are found 
in the cortical vessels and membranes. Nuclear proliferation occurs in the 
walls of the smallest pial vessels and in the perivascular lymphatics. There 
is overgrowth of the endothelial cells in the capillary walls, and around them 
lie peculiar cells — the so-called plasma cells. Small lymphocyte-like cells, 
mast cells, and many others of doubtful nature appear in and around the 
perivascular channels, and by blocking them interfere with the nutrition 
of the cortex. The larger vessels also show proliferation of the endothelium, 
degeneration of the muscular coat and perivascular infiltration. The 
spirochmtes are readily demonstrated in the brain substance. 

The fibres of the neuroglia proliferate, its cells multiply, and some assume 
an abnormal size or shape. These changes in the interstitial tissues are 
followed by degeneration of the cortical cells and atrophy of their pro- 
cesses. The changes are most marked in the cortical cells and association 
fibres of the anterior part of the cerebrum, but similar degenerations are 
found in the basal ganglia, the cerebellum, the brain stem and the spinal 
cord. 

Symptoms. — The disease is characterised by progressive deterioration 
of the mental and physical powers. 

Mental Symptoms. — The most recent acquisitions are usually lost first. 
Hence the earliest sign of mental failure will differ according to the intel- 
lectual and emotional make-up of the individual attacked. Memory, judg- 
ment and reasoning are impaired from the first, the essthetio, moral and 
intellectual attributes alter early, and changes occur in the domains of conduct 
and emotion which astonish or distress the patient's friends. To one who 
sees the patient for the first time the defects may not be apparent, but those 
who know him will speak of the changes in his intellectual capacity, character 
or behaviour. Cheerfulness has given place to depression or irritability, 
the quiet and unassuming man has become passionate and boastful, the good 
father has turned against his family, promises are no longer kept, a good 
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busineBB iB neglected, money ia Bpent unwisely, high artistic skill is lost, 
the moral code is transgressed, and so on. There is no end to the variety 
of the early symptoms, but in each case they represent a change for the 
worse. 

In the classical form of the disease, elation and expansive delusions coni 
cerning health, wealth, social position or physical and athletic powers ut(| 
prominent, but in a larger number of cases the patients are depressed 
the early stages, and the delusions when they' appear may be melancholic\ 
or hypochondriacal. Unlike the paranoiac, who may refuse to disclose his' 
delusions or who may reason skilfully from his false premises, the paretic 
reveals his delusions readily, and can be made to betray their falseness by 
his own words. To the direct question regarding his occupation the Emperor, 
the possessor of untold wealth, the world’s greatest general, will reply un- 
concernedly that he is a boot-black, or the champion athlete of the universe 
will give answers showing a complete absence of familiarity with any branch 
of sport. 

In the course of time dementia increases, memory is abolished, delusions 
are forgotten, emotion disappears, and in a year or two the patient is unable 
to move from his bed where he lies speecidess, paralysed and incontinent. 
The various concomitants of the delusions are described in the following 
paragraphs. 

The most constant and most characteristic signs are changes in the 
pupils, tremors of the face, tongue and hands, and disorders of speech. 
Changes in the pupils occur early, indeed they are often present as signs of 
past syphilis before symptoms of general paralysis appear. Inequality in 
size, irregularity in outline, and the complete or incomplete Argyll Robert- 
son phenomenon, are very common pupillary signs. Primary optic atrophy 
is frequent, but except in tabetic cases it is rarely complete. Paralysis of 
the external ocular muscles sometimes occurs as a result of associated tabes 
or cerebral syphilis. Tremor is often an early sign. In the face and hands, 
though often present when the parts are at rest, it is best seen in speaking 
or when movements, such as showing the teeth and holding the arms out- 
stretched, are carried out to order. The typical tongue tremor is a backward 
and forward “ trombone ” movement of the organ, when the attempt is 
made to protrude it. Speech is often affected early. At first it is merely 
hesitant. Later it becomes blurred, syllables are omitted, interpolated or 
slurred, and the voice becomes feeble and lacks intonation. As the memory 
fails, confusion arises in the construction of long sentences, proper names 
are forgotten, the choice of adjectives and verbs becomes more and more 
limited, and the vocabulary diminishes until only interjections are left. 
Written language suftWs in the same way, and may show defects of execution 
and of ideation before spoken speech is noticeably altered. At the onset 
voluntary power in the muscles is usually maintained, but undue fatigue 
after moderate exertion is a common early symptom. As the disease pro- 
gresses, weakness appears in the lower limbs and soon affects all the muscles. 
Some of the signs of injury to the p3nramidal tracts, such as increased tendon 
reflexes, diminution or loss of the skin reflexes, and Babinski’s plantar 
response, are found sooner or later in almost every case. In a small number 
the tendon reflexes are abolished and other signs of tabes, such as sensory 
disturbances, are present. Retention of urine or incontinence sometimes 
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occur in the early stages. Towards the end, control of the bladder and 
rectum is always lost. 

Epileptiform seizures of various kinds are common. They may be the 
first obtrusive symptom, and may occur at any time in the course of the 
disease. The attacks may have all the aspects of idiopathic epilepsy, or 
they may be local and of the nature of Jacksonian fits. Attacks resembling 
petit mal have also been observed. In the so-called “ congestive ” apo- 
plectiform attacks, paralysis of one limb or of one side of the body comes on 
suddenly with or without convulsions and passes off in a few days or weeks. 
The patient may become comatose and breathe stertorously, or he may be 
merely somnolent or confused. 

Insomnia is frequent in the prodromal period, but in the early stages sleep 
is often excessive. Later, sleeplessness and motor restlessness are often 
troublesome symptoms. 

Clinical Types. — Exalted or expansive form. — This form includes the 
cases in which elation, euphoria and grandiose ideas are prominent. 

Demented forms. — The patients often seek advice of their own accord, 
complaining of diminished mental and physical power or failing memory. 
Mental deterioration runs its course without marked depression or ex- 
altation. 

Depressed form. — This common form is characterised by melancholic and 
hypochondriacal delusions. Some have delusions of persecution. Very 
often the patient exaggerates his afllictions to a degree not seen in other 
forms of insanity, melancholic megalomania. Remissions are common. 

Maniacal form. — The features of this form are attacks of acute maniacal 
excitement, which may resemble acute delirious mania. Remissions are 
common, and apparent complete recovery may be made ; but the attacks 
recur, each one leaving the patient more demented. 

Many other varieties have been described, the stuporose, the convulsive, 
the tabo-paretic, and so on. The characters of these types are sufficiently 
indicated by the names. 

Diagnosis. — It is upon the detection of character alterations in the 
patient that the early diagnosis of general paralysis commonly depends. As 
has been said, these alterations vary from subject to subject, but constant 
components are impairment of judgment, defects of memory, and signs of 
impaired emotional control. Emotional tone may bo one of depression, 
or one of exaltation, and while the latter is the more striking it is probable 
that the former is the more frequently encountered. It is the patient’s 
family and his fellow- workers who first notice the insidiously developing 
change, and their evidence may be essential to early diagnosis. It is, however, 
important to remember that an altered emotional tone is invariably accom- 
panied by some indications of mental deterioration, and this latter component 
serves in the differentiation of the psychoneuroses from general paralysis. 
Commonly the patient himself has little or no insight into his altered state, 
and may express his subjective sense of well-being and of intellectual acuity 
in glowing terms that arouse a suspicion of the true state of affairs in the 
trained observer. 

Accompanying these essential alterations are a number of somatic physical 
signs, such as a slurring articulation, some tremor of the lips and tongue, 
perhaps some tremor of the hands. Pupillary anomalies are almost constant, 
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but fall ghort of those seen in tabes dolsalis. Thus, myosis is uncommon, 
but irregularity of outline, inequality and sluggishness of the light reaction 
are usual. There may or may not be changes in the tendon reflexes and 
plantar responses, but diagnosis in the initial stages of the malady has often 
to be made in the absence of many of these somatic signs. In doubtful cas 
oonflrmation must be sought, and can be obtained from the examination of th^ 
cerebrospinal fluid and from the Wassermaun reaction (see pp. 1629, 1630), 

Course and Prognosis. — After an insidious onset, the disease progtesse 
steadily and usually ends fatally in about 3 years. Acute forms may run 
their course in a few weeks. When convulsions are frequent, death usually 
results in about G months. When periods of extreme restlessness and 
excitement alternate with depression, one year is the average duration < In 
simple demented and depressed forms, the duration is usually about 3 years. 
The course is most prolonged in those who have attacks of wild excitement 
or mania, as remissions are very common in this form. During the re- 
missions, patients may be able to return to work, and 10 years may 
elapse between the flrst attack and the fatal termination. The course 
is often prolonged in women, in congenital cases, and in cases of tabo' 
paresis. 

Treatment. — As some cases of cerebral syphilis simulate general para- 
lysis, in every instance where the latter disease is suspected rigorous 
anti-syphilitic treatment should be tried in the hope that the patient is 
suffering from the more curable condition. 

Malaria therapy in general paralysis , — Encouraging results have been 
obtained by infecting paralytics with benign tertian malaria. Blood is 
obtained from a patient suflering from malaria (not necessarily during a 
rigor), and is injected intramuscularly, or infected mosquitoes may be applied 
to the skin in a wide-mouthed jar, the oriflee of which is covered with muslin . 
The incubation period may be as long as a fortnight or more after sub- 
cutaneous injection, but failure to infect with 5 c,c. of blood is rare. If the 
blood has to be transported it should be received in a sterile test-tube con- 
taining glass beads ; after defibrination it is transferred to another sterile 
tube and packed in ice, when it will remain active for 6 hours or more. The 
recipient is allowed to have Six, ten, or more rigors, the number depending 
on his general condition during the treatment ; the infection can be cut 
short at any moment with quinine ; relapses rarely occur in this experimental 
malaria. In favourable cases a remission occurs, improvement continuing 
for several months ; the end result of the treatment cannot be assessed 
until 6 months or more have elapsed. When the patient h£bs recovered from 
the debilitating effects of the malarial infection, antisypliilitic treatment 
should be initiated. * For this purpose tryparsamide has been successfully 
employed, after an initial injection of 1 g., a course of Weekly injections 
of 2 g. may be carried out — 15 injections being given. This drug has 
been known to cause optic atrophy and therefore the visual function must be 
carefully watched during its administration. 

Malarial therapy is not without risk and should be employed only by 
those experienced in its use, and under institutional conditions where adequate 
nursing isjobtainable. Malarial therapy owes such efficacy as it possesses 
to the severe and recurrent pyrexia it produces, which is very destructive 
of spiroohestes in the brain. Recently attempts have been made to bring 
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about a more readily regulated hyper-pyrexia by mechanical means, such 
as prolonged retention in electrically heated cabinets. This procedure, not 
less than malarial therapy, calls for considerable experience and the requisite 
apparatus, and even on these terms it cannot be said to be free from danger. 

TABES DOESALIS 

Synonym. — Locomotor Ataxia. 

Etiology. — Tabes is more frequent in men than in women (10 to 1), 
and begins most often between the ages of 30 and 45. The essential factor 
in its causation is previous syphilitic infection. The interval between infec- 
tion and the onset of symptoms varies from 2 to 20 years ; commonly from 
5 to 10 years. As a result of congenital syphilis, or of infection in infancy, 
it sometimes begins in childhood, youth, or early adult life — infantile or 
juvenile tabes. Occasionally husband and wife are both affected — conjugal 
tabes. 

Pathology. — Despite what has been said earlier (p. 1630) of the essential 
lesion in syphilis of the nervous system, it has to be admitted that all we know 
with certainty of the lesion in tabes is that there is degeneration of exogenous 
fibres in the posterior columns of the cord. At various times it has been 
suggested that the primary lesion is a form of local meningitis of the posterior 
roots proximal to the posterior root ganglion. Eecently, Richter has de- 
scribed a peculiar type of granulation tissue in this situation, and he believes 
that this “ strangles ’* the entering nerve fibres, and thus leads to their 
secondary degeneration. But Stern has shown that this tissue is present 
in the normal subject, and therefore the hypothesis of a primary local 
meningeal lesion remains unsubstantiated. It is known that toxins may 
ascend afferent nerve fibres from a peripheral focus of infection, and that 
degeneration of exogenous nerve fibres within the cord may result, the 
peripheral portions of the nerve fibre showing no lesion. It has been suggested 
that the toxins of syphilis may thus ascend from a peripheral focus, and that 
the essential and primary tabetic cord lesion is thus a degeneration of nerve 
fibres within the cord. Some of the degenerated fibres end around cells in 
the grey matter soon after they enter the cord, while all the fibres with a 
long intraspinal course enter the posterior columns, and ascend in them to 
the nuclei of Goll and Burdach in the medulla. As a secondary change 
the neuroglia around the degenerated fibres increases in amount and density. 
Hence the characteristic feature in sections of the cord in tabes is sclerosis 
of the posterior columns. The sclerosis usually appears earliest in the 
postero-lateral columns of the lower lumbar and upper sacral regions. In the 
dorsal and cervical cord it is confined at first to the postero-intemal columns, 
which contain the degenerated fibres from the lumbar and sacral regions^ 
but in advanced cases when the dorsal and cervical sensory roots are also 
affected the posterior columns are sclerosed throughout. 

In advanced cases the endogenous tracts of the posterior columns show 
degeneration, and in some the afferent tracts in the lateral columns are also 
affected. In sections stained by the Weigert-Pal method the diseased 
areas are paler than the rest of the white matter. By the March! method 
parts containing recently degenerated fibres show numerous black dots, 
which represent fatty material in the degenerating myelin sheaths. 
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In cases of long standing, atrophy of the entire sensory root with 
degeneration in the peripheral parts of the sensory nerves, and atrophy of 
cells in the ganglia are frequent findings. The ocular palsies of tabes are 
probably mainly due to gummatous meningitis, but it is probable that in the 
case of the third nerve there may be a degeneration of the nerve cells in the 
nucleus. Tabetic optic atrophy is also the result of a combined interstitial 
gummatous inflammation and primary degeneration of optic nerve fibres. 

Symptoms. — The inadequacy of current descriptions of the clinical 
manifestations of tabes is shown by failure on the 2 )art of those who depend 
upon them for guidance to diagnose the disease before it has reached an 
advanced stage. So long as tabes is described as a disease characterised 
by severe lightning pains, absent knee-jerks and Argyll Robertson pupils ; 
so long as the diagnosis is withheld until these symptoms are found together ; 
BO long as patients without ataxy are stated to be in the early or preataxic 
state — just so long will valuable years be wasted, as Ihey are at present, 
before patients receive treatment at a time when it might be expected to 
arrest the course of the disease. It is true that these important symptoms 
appear ultimately in a very large proportion of the cases, and they arc often 
present when the patient is seen for the first time. It is equally true, how- 
ever, that many of these patients have complained of symptoms which, 
if they had been appreciated by the physician, would have betrayed the 
disease many years before, and that throughout these years they have 
presented physical signs which, although the knee-jerks and pupillary re- 
actions were still present, would have made the diagnosis of tabes certain. 
In the follomng paragraphs stress will be laid on the signs that appear early 
and allow the diagnosis to be made at the onset of the disease. Chief amongst 
these early symptoms are disturbances pointing t^o interference with the 
functions of the posterior nerve roots. 

Sensory Distuiibances. — Subjective . — Following a general law the 
first manifestations of altered function are subjective — the patient complains 
of sensory troubles before any changes can be discovered by objective 
examination. The most important of these subjective troubles in tabes are 
the so-called lightning pains. These pains merit the closest attention. 
They are rarely absent, they often precede other symptoms by b or 10 or 
more years, and most important of all they possess peculiar features which 
render them pathognomonic of tabes and allow the diagnosis to be made in a 
syphilitic on their pre.scncc alone. Although they arc rarely absent careful 
interrogation may be needed to disclose them. To the question, Have 
you had any pains ? ” the patient may answer “ No.” If then he is asked if 
he has rheumatism, he will often answer “ Yes,” and proceed to give an 
account of characteristic jjabctic pains of several years’ duration. In other 
cases the patient mentions his pains, but their significance escapes notice 
because it is thought that they arc too slight for tabetic pains. It must 
be made clear at once therefore that the peculiarity of the pains in tabes 
does not lie in their severity, for they vary from a trifling sensation of dis- 
comfort to almost intolerable agony, but in their distribution, in their direc- 
tion of propagation and especially in their arrangement in time. 

As a rule, they come on in attacks, in which single momentary pains 
are repeated at intervals of a few seconds or minutes for several hours, the 
whole bout lasting several days or weeks. Between the attacks there may 
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be long inteivals of complete freedom from pain. The pains are felt most 
often in the lower limbs, but any part may be affected. They may be referred 
to the skin, to the muscles or to the bones. They are very common in the 
bony prominences around the knee and on the foot. The direction of 
radiation varies. In some the pain seems to shoot up or down a limb, but 
in a larger number it seems to strike the limb vertically as if a sharp object 
were piercing it from without. Some patients experience both kinds of 
pains. The onset of each pain is always sudden. If it is severe the patient 
may cry out, and if it overtakes him whilst walking he is forced to stop and 
he may fall. The duration of each pain is usually momentary, but sometimes 
it lasts a second or two and fades away gradually. During a given bout the 
pains usually recur in the same place each time for several hours on end, and 
then appear in another part, say on the following day. In a few cases, 
however, they confine themselves to two or three points, now appearing in 
one and now in the other. In a still smaller number the site varies from 
moment to moment, so that the patient never knows where the next one 
will strike him. In one group the pains are repeated very rapidly in one 
place for a few seconds, and then after an interval in another, so that the 
timing recalls the sound of a machine-gun firing short bursts — tap, tap, tap, 
pause, tap, tap, tap, pause, and so on with a longer interval now and then 
during which the gun is trained on a new objective. 

After a bout the skin is often tender, and ecchymoses may appear over 
parts in which the pains were felt, though this is exceptional. Cold, changes 
in the weather, anxiety and especially over-exertion make the pains worse. 
They are often more severe for a day or two after treatment by intravenous 
or intrathecal injection of specific remedies. Other pains with characters 
which are not peculiar to tabes are common. They are described as aching, 
burning or gnawing pains. Like the lightning pains, they alter with changes 
in the weather and are usually attributed to rheumatism. Other common 
subjective sensory symptoms are “ pins and needles ” in the extremities, a 
feeling of walking on a soft substance, and of constriction around the trunk 
or limbs. More important than these, because it often appears very early, 
is hyperacsthevsia of the trunk, especially in its lower part. Light touches 
or applications of water at certain temperatures are almost unbearable. 

Objective sensory disturbances . — Signs of damage to the posterior nerve 
roots appear in the earliest stages of the disease, and are demonstrable in 
many cases long before the classical signs appear. The detection of this 
early sensory loss is of great importance, for its distribution is pathognomonic. 
The' parts in which sensation is first impaired are — (1) a band on the chest 
and along the inner border of the arms ; (2) the feet ; (3) around the anus ; 
(4) on the nose. 

As the disease advances, sensory loss extends upwards from the feet, 
downwards from the chest, and outwards from the nose and anus in con- 
centric circles. Ultimately these areas coalesce, and in the later stages 
sensation is diminished all over the body. All forms of skin sensation are 
not equally affected Sometimes the defect is first discovered on testing with 
light tactile stimuli, but more often pain and tempepture are first impaired. 

The senses of deep pain and of position and passive movement, as well as 
the vibration sense, are often diminished in the legs in the early stages. In 
advanced cases these defects are present in all the limbs. 



1644 DISEASES OF THE NERVOUS SYSTEM 

In cervical tabes sensory disturbances occur first, and are most severe in 
the arms. 

In severe cases sensation of all kinds may be almost completely abolished. 
No cutaneous stimuli are felt and the deep structures are insensitive to pain. 
To this is added loss of the sense of position, not only in the limbs but also 
in the trunk, so that the patient is unaware of their position when his eyes are 
closed. If he sits up with the arms outstretched, on closing his eyes the arms 
“ wander,” the fingers execute slow “ piano-playing ” movements, and the 
body sways. In extreme cases the patient falls on his side as soon as the 
eyes are closed. 

Musculab Hypotonia and the Tendon Reflexes. — Loss of muscle 
tone occurs in lesions of various parts of the nervous system, and is not neces- 
sarily accompanied by changes in the reflexes in the limbs, but when it results 
from interruption of the spinal reflex arc the two signs are found together. 
Hence in tabes, where the afferent limb of the reflex arc is the first structure 
affected, hypotonia and diminution of the tendon reflexes are characteristic 
signs. The decrease in the tone of the muscles is often well marked when 
lightning pains are the only symptom of tabes, and loss of skin sensation the 
only other sign. It is shown by flaccidity of the muscles, and by an abnormal 
range of active and passive movement of the limbs. ' 

'fhe leg can often be raised to an angle of 100° from the horizontal, with 
the knee extended, whereas a normal person cannot raise it more than 60°, 
and excessive range of dorsiflexion of the foot is often a striking sign. In 
extreme cases the legs can be made to encircle the neck, the body can be 
flexed so that the head touches the bed between the knees, and the patient is 
able to imitate the tricks of the “ double- jointed ” man. 

The knee-jerks are very often absent when the patient is first examined, 
and in the later stages they are almost always lost, but compared with the 
signs already mentioned this one is of late onset, and may be missing even in 
the ataxic stage. The position formerly held by the knee-jerks in the symptom- 
atology of tabes should be given to the tondo Achillis (ankle) jerks. Loss 
of the ankle- jerks is indeed an early sign in tabes, for it often precedes loss of 
the knee-jerks by many years. The tendon reflexes in the upper limbs are 
lost early in cervical tabes, and are frequently absent in cases of the ordinary 
type. 

The skin reflexes are often exaggerated to a degree rarely met with in 
other diseases. This is best seen on the abdomen, and is usually associated 
with hypersBSthesia to touch and temperature. Later, when the tactile sense 
is lost, the skin reflexes are often diminished. The plantar reflex is usually 
normal. It is sometimes absent when sensory loss on the soles is severe, and 
in cases where sclerosis of the pyramidal tracts exists as a complication of 
tabes the response is ** extensor.” 

Ataxia. — The fibres conveying those afferent impressions which are 
essential for the proper execution of voluntary movements, are more resistant 
than those with other functions, and inco-ordination, though extremely 
characteristic of tabes, is usually a late symptom, or it may be absent through- 
out the whole course of the disease. Its onset is marked by unsteadiness 
in walking and difficulty in maintaining the balance of the body. These 
troubles are first noticed when co-ordinated movements are performed with- 
out the aid of vision. As the defect increases unsteadiness appears even 
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with visual guidance. To maintain their balance the patients walk on a 
wide base with the eyes directed to the ground. At a later stage some raise 
the feet too high, throw them too far forward and bring them down forcibly, 
the whole sole striking the ground at once — stamping gait. Others reel 
from side to side like drunken men. Still later the support of one or two 
walking-sticks is required, and ultimately walking becomes impossible. 
The inco-ordination is not only present in walking, but can be seen in all 
voluntary movements, e.g. in the heel to knee test. The same defects occur 
in the upper limbs. At first there is merely clumsiness in performing fine 
movements such as picking up small objects and in adjusting the dress. 
In the end the ataxia may become so great that the patient is unable to 
feed himself. 

By appropriate testa inco-ordination can usually be disclosed before the 
patient has noticed it. Some of the tests are : standing with the heels 
and toes together, standing on one foot, walking backwards, rising quickly 
from a stooping position and turning quickly in walking. In each instance 
the iiiLsteadineas is greatest when the eyes are closed and when the feet 
are bare. 

Si*niNCTER TiiouiiLES.-‘ Thcse are the result of the lowering of pain 
sensibility in the bladder which is the afferent element in the reflex of micturi- 
tion. An increased disLenuion of the bladder becomes essential before the 
act can bo started, and this fails before the bladder is completely emptied, and 
residual urine is present in slowly increasing quantity. Though this causes 
little or no inconvenience to the jmtient it often leads to cystitis and renal 
complications. Difficulty in starting micturition and nocturnal incontinence 
are the common complaints. Complete retention and paralytic incontinence 
are rare, and when retention occurs it has in our experience been due almost 
invariably to enlargement of the prostate, the removal of which has been 
well borne and has given complete relief. Sexual desire and power are usually 
lost early in the course of the disease. 

Ocular Symptoms. — Changes in the reaction of the pupils and in their 
size and form are very frequent and are of great importance for diagnosis. 
The chief of these is the Argyll Robertson phenomenon, in which the pupil 
contracts on accommodation but not when exposed to light. This sign 
appear? in both eyes in 70 per cent, of cases, and is one of the earliest to appear. 
It is sometimes found in one eye with a normal or diminished reflex in the 
other. It may be present in an incomplete form, the contraction to light being 
slight and sluggish when the reaction to accommodation is brisk, or the pupils 
may contract when first exposed to the light only to dilate again. Occasion- 
ally the pupils are fixed and do not react to either stimulus. In rare cases the 
reaction to accommodation is lost while the fight reflex persists. 

The size of the pupils varies greatly in different cases. Most often they 
are small, but pupils of moderate size are common, and sometimes they are 
widely dilated, though this is very exceptional and usually associated with 
optic atrophy. It is not unusual to see pupils which, when contracted 
on accommodation, are no larger than the head of a pin, but the “ pin- 
point pupils are extremely rare. Inequality of the pupils or irregularity 
in their outfiuc is present in most cases. It is said that the pupils are some- 
times normal in every respect even in the advanced stages of the disease. 
On the other hand, in old tabetics in whom the disease has been present for 
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very many years the pupils may be found wholly inactive both to light 
and on convergence. 

External ocular muscles . — In the early stages transient palsies of the 
muscles of the eyeball often cause ptosis, diplopia or squint, lasting a few 
days. Permanent paralysis may come on at any time, but is most frequent 
in the later stages. A persistent drooping of the eyelids — tabetic ptosis — 
is a common sign. This is attributable to a lesion of sympathetic fibrcB./ 
The patient tries to overcome the defect by contracting the frontalis 
muscles, and the wrinkling of the forehead with slight drooping of the lidsV 
gives the patient an expression — the tabetic facies — by which the disease' 
may be recognised at a glance. 

Optic atrophy . — Defective vision from atrophy of the optic nerve is 
often the symptom for which the patient first seeks relief. It occurs in about 
one case in ten, and almost without exception ends in complete blindness. 
The loss usually begins in the peripliery of the visual field, and is often 
unnoticed until central vision begins to fail. Occasionally central vision fails 
early. At first one eye suffers more than the other, but ultimately, after a 
period wliicli averages 5 years, all vision i.s lost in both. Patients sometimes 
relate that their blindness came on suddenly, or in a few hours or days. In 
these cases optic atrophy has been present for a long time, but the fibres 
subserving central vision have escaped until the last. On the other hand, 
vision may fail very slowly, with periods of arrest or apparent imprfivement, 
and total blindness is sometimes delayed for 10 or 15 years. The atrophy is 
primary, that is, it is not preceded by pajullcedema. Pallor appears first 
on the tenqjoral side, whence it spreads over the whole disk. Tlie edges of the 
disk are sharply defined and the lamina cribrosa is visible as slightly darker 
spots, so that the disk stands out clear and bright, like a full moon. When 
optic atrophy is the first symptom, it is often imj)Ossible to detect any inco- 
ordination in the lower limbs, and ataxia may be long delayed. The knee- 
jerks are often brisk, but some of the early signs — lightning pains, sensory 
disturbances or loss of one or both ankle-jerks — are almost alw’a^^s present, 
and the Argyll Robertson pupil is a constant accompanying sign. In a 
number of the patients W'ith optic atrophy the signs of general paralysis are 
added to those of tabes (tabo-paresis), and the course of their illness is that of 
the more serious disease. 

Other Cranial Nerves. — The senses of smell and taste are sometimes 
lost. Vert.igo, tinnitus and nerve deafness are common. Lightning pains 
are often severe in the distribution of the trigeminal nerve, and loss of sensa- 
tion on the nose, especially to pain, is one of the earliest and most frequent 
signs. Paral 3 ^sis of the vocal cords, though rarely sought for, is present in 
many cases. 

Visceral Crises. — There arc two varieties of visceral crises 'which arc 
associated with disturbance of the parasympathetic and with the sj^rapathctic 
innervation respectively. The former, wduch is confined to the vagus dis- 
tribution, consists of spontaneous sensory irritation and its reflex requite 
which is never painful since the vagus contains no pain- conducting elements. 
The examples are the liir) ngeal crisis and the gastric crisis, which comprises 
painless vomiting. The latter belongs to the sympathetic distribution, 
always involvc.s severe pain, and is made up of the painful gastric crises, and 
the rectal and vesical crises. 
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Gastric crises. — The organ most subject to crises is the stomach. Attacks 
of severe abdominal pain with repeated vomiting come on suddenly. They 
last a few days, or a week or two, and are often repeated every few weeks 
for long periods. Sometimes pain or vomiting alone is present. There is 
always complete anorexia. The patient looks very ill during the attack, but 
it is never fatal. They often occur before other symptoms of tabCvS appear, 
and are often mistaken for acute obstruction, and other conditions requiring 
urgent surgical treatment, but careful examination will rarely fail to reveal 
indubitable signs of tabes. If attention were paid to the ankle- jerks, and 
to sensory disturbances, instead of to the knee-jerks, unnecessary operations 
would be less frequent. 

Next to the stomach, crises are most frequent in the larynx (laryngeal 
crises). In the commonest form there is spasm of the larynx, with noisy 
breathing, cough and dyspnoea. Sometimes the attacks resemble whooxnng- 
cough or laryngismus stridulus. They are much shorter than gastric crises, 
rarely lasting more than an hour. Death in an attack is extremely rare. 

Attaclcs of extremely painful and prolonged tenesmus (rectal crises) are 
not uncommon. Attacks of frequent painful micturition (vesical crises) and 
of pain like renal colic (renal crises) are rare. 

Cardiac, nasal, bronchial, intestinal and other crises have been described. 

Vasomotor and Tropuio Disturbances. — The most important of these 
are changes in the joints and perforating ulcers. Karer forms are local 
sweating, loss of hair, nails or teeth, attacks of heri)es, haemorrhages into the 
skin, necrosis, rarefaction and spontaneous fracture of bones, excessive callus 
formation and s]pontaneoiis rupture of tendons. 

CharcoVs joint disease. — Arthropathies may develop at any stage of the 
disease. Occasionally the patient seeks advice for the hist time with this 
complaint. The first sign is usiially rapid swelling in and around a joint, 
with efiusion and oedema. The effusion, in slight cases, subsides slowly and 
the joint recovers, but more often the enlargement is followed by destruc- 
tion of the cartilages, wasting of the ends of the bones, i^eri-articular new-bone 
formation and destruction of the ligaments. The joint becomes disorganised, 
the range of movement is increased, and crepitations of startling coarseness 
are heard and felt when the part is handled. The characteristic feature is 
the comx)lete absence of pain. Dislocations occur readily, especially at the 
hip. The diseased joint sometimes becomes infected. This is commonest in 
the foot. The joints most often attacked are, in order of frequency : knee, 
hip, shoulder, elbow, anlde, small joints of the hands and feet, the spine. 

Perforating ulcers are commonest on the sole of the foot. Patches of hard 
thickened skin are frequently seen on the soles of the feet. Sometimes 
blisters form beneath this thick epidermis, and on bursting leave an indolent 
sore. Once formed the ulcer is very indolent. It is usually painless. 

Complications. — Tabes is frequently complicated by other syphilitic 
affections of the nervous system, of which the commonest and most im- 
portant is general paralysis of the insane. Some tabetics develop general 
paralysis, and many paretics present some of the signs of tabes. Indeed, 
these conditions are merely different aspects of the same disease, and are 
named according to the predominant features. Sometimes it is difficult 
to decide the category of given cases, and the name tabo-parosis is used to 
describe them. At the same time it may be observed that tabo-paresis 
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runs a inucli slower course tlian uncomplicated general paralysis, and apart 
from any question of treatment the survival period is longer in the former 
than in the latter. Occasionally the pyramidal tracts degenerate and signs of 
spastic paraplegia are added to those of tabes. Atrophy of the anterior 
nerve roots with consequent wasting of the corresponding muscles is a fairly 
common complication. Outside the nervous system the commonest com- 
plications are aortitis, aortic regurgitation and aneurysm. 

Diagnosis. — Most tabetics come under observation for the first time when 
one of the many symptoms of the disease begins to cause serious trouble. 
The obtrusive symptom may be : lightning pains, failing vision from optic 
atrophy, double vision from paresis of ocular muscles, attacks of vomiting, 
tenesmus, unsteadiness in walking, painless joint disease, impotence, troubles 
with micturition, or some other less common complaint. In these the 
diagnosis rarely causes difficulty. A history of characteristic pains, or 
evidence of syphilis in the past, justifies the diagnosis of tabes on the symptoms 
alolie. In almost all of these cases, moreover, unequivocal signs will be 
found which make the diagnosis certain. Two signs — the Argyll Robertson 
pupil and absence of the ankle-jerks or knee-jerks — are of supreme importance, 
for although one is often lacking, the absence of both in the kind of case we 
are discussing is rare. To one or both of these several of the following con- 
firmatory signs are usually added : inequality or irregularity of the pupils, 
diminished sensibility to pinprick of the skin on the nose, on the chest and 
feet, absence of pain on compressing the calf muscles, loss of vibration sense 
in the feet, muscular h 5 rpotonia, defective sense of position in the lirpbs and 
unsteadiness when the eyes are closed. 

When the symptoms and signs are slight and few, or when suspicious signs 
are found during a routine examination, the diagnosis is sometimes difficult, 
and may require for its elucidation a careful inquiry into the history, an 
examination of the blood and cerebro-spinal fl.uid, and a meticulous investiga- 
tion of the nervous system. These cases are discussed in the following 
paragraphs. 

The Diagnosis of Early Tabes. — 1. Since Westphal, some 60 years 
ago, described loss of the knee-jerks as an early sign of tabes, and established 
the existence of the pre-ataxic stage, the profession, apart from neurologists, 
has altered its views but little, and still hesitates to diagnose tabes while 
the knee-jerks are present. Consequently mistakes in diagnosis are common. 
The diagnosis can and should be made when lightning pains are the only 
symptom. Pains with the characters already described occur in no other 
disease, and their presence calls for a careful investigation for evidence of 
past syphilis. In this first stage of tabes the diagnosis is founded on (1) 
characteristic pains ; (2) evidence of syphilis in the past, obtained from the 
history or by examination of the blood and cerebro-spinal fluid (see pp. 
1629, 1630). 

2. Only rarely need the diagnosis be made on these grounds alone, for 
in almost every patient with lightning pains careful examination will reveal 
confirmatory signs. The most important of these are sensory disturbances 
and alteration in the pupils. Hypersesthesia to touch and temperature 
on the lower part of the trunk is very common, although few i)atients mention 
it until their memory is refreshed by carefiil interrogation. In a patient 
who has had syphilis and sufEers from lightning pains, a clear demonstration 
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of sensory impairment confined to the characteristic areas makes the 
diagnosis still more certain. Other signs to which a high value may bo given 
are absence of pain when the calf muscles are compressed, loss of the vibra- 
tion sense in the feet, and muscular hypotonia. Irregularities in the outline 
of the pupils without an obvious explanation, or pupils which react well 
to accommodation but sluggishly to light, are very strong evidence of past 
syphilis and should be duly appraised. This may be called the second 
stage of tabes in which the diagnosis is founded on (1) evidence of syphilis ; 
(2) tabetic pains ; (3) sensory disturbances with a characteristic distribution. 

3. If to these sensory disturbances there is added an Argyll Robertson 
pupil, or if one ankle-jerk or knee-jerk is absent or definitely diminished 
when compared with its fellow, the diagnosis is established beyond doubt. 
This may be called the stage of the fully developed disease. The diagnosis 
rests on — (1) evidence of syphilis ; (2) lightning pains ; (3) characteristic 
sensory signs ; (4) the Argyll Robertson pupil in one or both eyes ; 

(5) absence of one or both anlde- or knee-jerks, or a defirdte diminution 
in one of them. 

Lightning pains probably indicate that the disease is active. In the 
absence of pains tabes would still be suggested by the combination of an 
Argyll Robertson pupil with an absent ankle or knee-jerk, or by the com- 
bination of one or both of these signs with characteristic sensory loss. In 
such cases, however, it would be impossible to say whether the patient was 
suffering from tabes which was likely to progress, or whether the disease 
had been arrested in its earliest stages. 

Differential Diagnosis. — Perij)heral neuritis . — The signs common to 
both diseases are loss of reflexes, hyyotonia, inco-ordination and sensory 
loss. Wasting, loss of power and tenderness of the calf muscles distinguish 
peripheral neuritis. A complete history and examination will usually reveal 
the cause of the neuritis, or disclose certain signs of tabes. 

FriedreieKs disease . — Loss of tendon reflexes and inco-ordination occur 
in both diseases, but the age of the patient, the family history, the speech 
defects, nystagmus and the deformities of the feet and spine make the 
diagnosis easy. Juvenile tabes is sometimes mistaken for Friedreich’s disease. 

Course and Prognosis. — In moat instances the disease is W'ell established 
before some serious symptom brings the patient under observation. For 
this reason it is usually imposrible to determine the sequence and duration 
of the signs that are found, but if the onset of lightning pains and of ataxia 
are taken as landmarks, an idea of the extreme variability of the course 
of tabes in different cases will be obtained. In many patients the disease 
remains stationary in the earliest stage and causes no disability. In a larger 
number inco-ordination appears after a pro-ataxic stage of 10 or 20 years. 
Some become ataxic within five years of the onset of pains, a few within 
a year. Once ataxy appears, its rate of increase varies within wide limits. 
It may be so rapid that walking becomes impossible in a few weeks ; it often 
increases very slowly, and only interferes seriously with walking after several 
years, and in a large number periods of increase in the ataxy alternate with 
long periods in which it is stationary or undergoes temporary amelioration. 

The course of the other symptoms is equally variable. In general, 
irritative phenomena — pains and crises — tend to diminish, while the signs 
of destruction of sensory nerves — diminished sensation, hypotonia, etc. — 
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increase. Ocular palsies are frequently of diort duration, and bladder 
and rectal symptoms are often temporary. It is impossible to foretell liow 
any given case will progress, but there seems to be some connection between 
the period which has elapsed since syphilis was contracted and the rate 
of evolution of the disease — the longer this period the more benign the 
course. If the symptoms have increased slowly in the past, the future 
course is likely to be slow, whereas cases of rapid onset often progress rapidly.! 
When optic atrophy occurs, blindness results almost invariably, and a pro-l 
portion of these cases develop general paralysis of the insane. \ 

The prognosis as to life is variable. Most tabetics die of intercurrent 
maladies or of some cardio -vascular complication, but life is constantly 
menaced by cystitis and ascending infection of the urinary tract. It should 
be, remembered that in many cases of tabes, the malady undergoes arrest, 
and the patient may never become ataxic or grossly disabled. Such arrest 
may be found in persons who have at no time had any anti-syphilitic treat- 
ment. Conversely, tabetics who have been rigorously treated in this way 
may become progressively disabled. On the whole the prognosis as to both 
working capacity and life is best in those cases where the bladder can be 
kept free from infection. 

Treatment. — This falls under three heads : treatment by anti -syphilitic 
remedies, general treatment, and treatment of individual symptoms. 

AjsrTi-SvrTTiLiTn' Tkioatmjgnt.- -Mercury and bismutli are tlie most 
valuable drugs. Several courses of daily inunctions should be given at 
intervals, until 60 inunctions have been applied. This may be supplemented 
by injections of arsphenamine. Between the courses, which may be repeated 
at 6-monthly intervals, mercury should be taken by the mouth in a pill or 
mixture. Most observers agree that all forms of intraspinal therapy are 
useless, and many will doubt whether any form of anti-syphilitic medication 
can be conclusive!}^ shown to influence the course of the malady. Neverthe- 
less, patients should be given the benefit of such doubt on this point as 
there is, and it is this attitude, rather than one of unreasoning optimism, 
that really detcrmiucs the adoption of anti-syphilitic treatment in tabes 
dorsalis. It should be remembered that long continued and repeated treat- 
ment of this order is apt to evoke an unfortunate psychological reaction in 
the subject of such a chronic malady as tabes, and to produce in him a 
syphilophobia that is not less distressing than syphilis. In few circumstances 
can it be more essential to remember that one is treating a sick man and 
not merely a disease. 

General Treatment. — In early caeeB the patient should be encouraged 
to continue at his work and avocations, so far as this is consistent with 
the avoidance of undue mental or physical stress. Strict moderation in 
the use of alcohol and tobacco should be enjoined. The diet should be 
generous, and efforts should be made to prevent the rapid loss of weight 
which is a feature of many cases. Strict attention to the bowels is necessary. 
In many tabetics the normal call to stool is not felt, and if regular efforts to 
open the bowels are not made, stasis develops readily. This should be 
treated by enemata or by glycerin suppositories. Purgatives should be used 
with discretion. They are of little use in stasis, and should not be given if 
there is any tendency to rectal incontinence, as this is always worst when 
the motions are soft. A change from purgatives to enemata or suppositories 
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will often relieve this distressing symptom. The bladder should be emptied 
at regular intervals, regardless of the call, which is apt to be less insistent 
than in normal persons. In general, rest in bed is to be deprecated. In 
some instances, however, where ataxy develops rapidly, it is advantageous, 
provided that daily treatment by massage and exercises is instituted 
at once. 

Treatment op Symptoms. — Pains. — Of the many drugs that have 
been tried for the relief of pains the following either in single or in various 
combinations have been found useful; aspirin, phenacetiii, phenazonc, 
amidopyrine, cannabis indica, colchicum, ammonium chloride and sodium 
salicylate. After one has lost its effect another will often give some relief. 
Morphine is the only drug that is certain in its action, but it cannot be 
allowed except on isolated occasions, when for some special purpose it is 
essential that the patient should be free from pain for a few hours. In no 
disease is the morphine habit more rapidly acquired or more difficult to break. 
External applications rarely do any good. Chloroform on lint sometimes 
gives rehef. Hot baths, hot applications to the limbs and bhsters to the 
spine are worthy of trial. 

The clothing should be warm, and sudden changes of temperature should 
be avoided. Residence in a warm country is an advantage. Attention to 
small details, such as the avoidance of constipation and abstinence from 
alcohol, often has a favourable effect. 

Crises . — Gastric crises, like the pains, are very resistant to treatment. 
Chlorbutol in cachets containing 10 grains is often useful. It may be given 
twice or at most thrice in 24 hours. The effect of the drug should be watched 
carefully, as it sometimes produces alarming depression of the heart and 
respirations. When chlorbutol fails cerium oxalate and tincture of iodine 
should be tried. The use of morphine is not justified. Rectal crises are 
sometimes reheved by small doses of grey powder wdth opium or pulv. 
ipecac, et opii. The lower bowel should be emptied daily by enemata. In 
mild cases with morning diarrhoea an enema or a suppository should be used 
before the first evacuation. Thereafter the patient should try to resist 
the desire to defoecate, which soon passes away, and with a little training 
this troublesome symptom can usually be overcome. Laryngeal crises 
though very alarming are practically never fatal. They are usually relieved 
at once by an inhalation of nitrite of amyl. 

Bladder disturbances . — When there is any difficulty in passing water 
a mixture containing 5 minims of liq. strychninse thrice daily will be found 
useful. When the bladder is imperfectly emptied the use of the catheter 
should not be delayed. Only too often neglect of this matter leads to death 
from pyelo-nephritis. It is well to remember that serious infections may 
run a painless course. Their presence must be sought for even when pain 
is absent. This entails an examination of the urine from time to time for 
evidence of inflammation in the urinary tract. If pus-cells are present in the 
urine, urotropine and acid sodium phosphate should be given by the mouth. 
If this does not remove them, the bladder should be irrigated daily until 
the urine becomes normal. True incontinence of urine is often diminished 
by 5 TniniTn doses of tincture of belladonna thrice daily, or by the use of the 
following pill : R Ergotin (Bonjean) gr. I, Ext. Belladonn. gr. 1-4. Ft. Pil. 
Sig. i t.d.s.p.c. 
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Ataxia . — Just as a normal person by practice and effort can learn to 
perform feats of balance and muscular co-ordination which are impossible 
for one untrained, so the tabetic by concentrating his attention on his move- 
ments can be taught to make greater use of his remaining powers. The 
results of appropriate re-educative treatment are often astonishing. It is no 
uncommon thing to sec patients who had been confined to bed for months 
able to get about freely again. Permanency of the result is often a gratifying 
feature. 

As long as the patient is able to get about the necessary re-education can 
be acquired, if he is taught to pay particular attention to each movement of 
his limbs, and to attempt to carry it out accurately. In more severe cases, 
and when the patient is confined to bed, re-education should be given along 
the, lines devised by Fraenkel. Constant supervision is necessary at first, 
and the treatment should begin in an institution, or under the supervision of a 
skilled attendant. 

No remedy is of avail in checking the progress of oj)tic atrophy. 

The condition of the feet often requires attention. Corns should not be 
cut. Perforating ulcers should be curetted and dressed with a paste of iodine 
and starch. A cradle should be placed over the feet to prevent deformities, 
and over-extension of the knee-joint should be prevented by wearing a 
suitable splint. 

Clmrcot's joints . — As soon as this condition is discovered, the Jpatient 
should be put to rest, the joint immobilised, and those measures used which 
tend to reUeve the cedema and the effusion into the joint ; and if occasion 
demand, the joint should be aspirated. When the joint becomes dry it should 
be rested for a long period. For example, the patient with a Charcot’s foot 
should use a peg stump for six months, when the condition will be found to 
have healed. The knee is a difficult joint to support, and the best treatment 
is excision of the joint, with the production of a stiff knee. 


CONGENITAL SYPHILIS OF THE NERVOUS SYSTEM 

Affections of the nervous system are much less frequent in congenita 
syphihs than in the acquired disease. Viewed broadly, the pathological 
changes and the clinical manifestations are the same in both. Regarding 
the first, meningitis, endarteritis and gummata are common to both forms ; 
but while central softening from arterial disease is characteristic of acquired 
syphilis, cortical cell atrophy and subsequent sclerosis are prominent features 
in congenital cases. As for the symptoms, mental defects, with convulsions 
and spastic weakness of the limbs, are typical of congenital syphilis in contrast 
to the hemiplegias and monoplegias, with or without convulsions, which 
occur in the acquired form. It is noteworthy that the combination of 
obvious visceral and integumental lesions, with parenchymatous degenera- 
tion of the nervous tissue, is very common in the congenital, but not in the 
acquired disease. 

Symptoms. — Many syphilitic infants suffer from convulsions during the 
first two years of life and in many cases these are given as the cause of 
death. In those who survive, fits may continue or they may begin again 
towards the end of childhood. The latter is more common^ The fits in some 
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cases have all the aspects of idiopathic epilepsy, and may continue through- 
out life without the addition of any symptoms suggestive of local brain 
disease. In another group, convulsions are followed by symptoms of hemi- 
plegia or of spastic diplegia. The same defects may appear apart from 
convulsions. 

Mental impairment is one of the common features of the disease. Idiocy 
is rare. More often the defect is first noticed between the ages of 5 and 15 
years. The child may merely cease to learn, and retain any acquirements 
he posses, or he may lose his memory and become slowly demented. 

Vision is often defective as a sequel of atrophy of the optic nerve or of 
choroido-retinitis, and bilateral deafness is not uncommon. Affections of 
the remaining cranial nerves are rare. 

Juvenile general paralysis appears most often between the ages of 10 
and 17 years. It has been seen as early as the eighth, and as late as the 
thirtieth year. In some cases it results from congenital syphilis, in others 
from syphilis acquired in infancy or in childhood. The physical signs are 
the same as in the adult form. The mental symptoms, as might be expected, 
differ from those in adults, when mental decay sets in before the appearance 
of the instincts and passions which form the content of the delusions in older 
patients. A boy of 12, for example, is not likely to have delusions regarding 
his wealth or his intellectual capacity or his sexual powers, although he may 
well have grandiose ideas concerning his physical strength. Optic atrophy 
is very common in juvenile cases, and as in adults, signs of tabes are present 
in many cases. 

Juvenile tabes presents the same features as in adults. It is important 
to remember that in rare instances, tabes in an adult owes its origin to 
congenital syphilis or to syphilis acquired in infancy. 

The diagnosis of congenital syphilis of the nervous system rarely causes 
any difficulty, as the patients almost invariably present some of the stigmata 
of their malady. 

Treatment by mercury should be carried out perseveringly. The results 
are disappointing. 


DISSEMINATED SCLEROSIS 

Sytjonyms. —Multiple Sclerosis ; Insular Sclerosis. 

iStiology. — Disseminated sclerosis disputes with neurosyphilis and 
intracranial new-growths for primacy as the commonest organic nervous 
disease in these islands and throughout Europe. It is said to be less frequently 
observed in North America. 

Cases have been recorded in which the disease was noticed after acute 
illnesses, such as scarlet fever, influenza and rheumatism ; but it is probable 
that these simply made more prominent a condition already present. Febrile 
illnesses are usually followed by increase in the symptoms, and many patients 
with disseminated sclerosis relate that they became much worse after an 
attack of influenza. In the great majority of the cases there is nothing in the 
family or personal history to which the disease can be attributed. In one 
instance, confirmed by examination after death, it attacked a mother and 
her child, and a few similar cases, as well as the affection of several members 
of a family, or of a household, have been recorded. 
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The onset is most frequent between the ages of 16 and 30, the sexes being 
affected equally. It is rare for the disease to begin after the age of 55. 

The cause is still wholly unknown. Weston Hurst has recently expressed the 
considered view that there is no sure e'\ddcnce that any of the demyelinating 
diseases of the nervous system are directly due to the action of a filtrable 
virus. The signs of inflammatory reaction in this disease are compatible 
with the view that it is infective in origin, but it may be added that it behavesJ 
like no known infective disease. I 

Pathology. — The disease has been described by Nageotte and Riche a8\ 

“ an affection constituted by multiple inflammatory foci, varying greatly \ 
in size and number, disseminated irregularly throughout the length of the \ 
cerebro-spinal axis. The chief features of these foci are (i) their sharp out- ' 
line, (ii) their irregular and capricious shape, (iii) the fact that they do not 
interrupt the axis cylinders, which are oidy demyclinated and deformed as 
they traverse the focus. Hence the absence of Wallerian degeneration. 
The abundance of neuroglia in the foci justifies the name sclerosis which 
has been given to the process.’’ 

These foci are visible on naked eye examination, the fresh ones as greyish 
translucent foci, the older ones as greyish or pinkish shrunken areas. Grey 
and white matter are both affected, the foci having some predilection for 
the walls of the ventricles. The foci bear no necessary relation to blood 
vessels. 

Under the microscope the older patches are found to contain proliferated 
neuroglia and nerve fibres which have lost their myelin sheaths. The axis 
cylinders in the sclerosed areas escape destruction for a long time. For 
this reason secondary degenerations do not occur in the spinal tracts, and 
sections of the cord between lesions at different levels present normal appear- 
ances. Ganglion cells are also spared ; hence wasting of the muscles supplied 
by the affected segments is not a feature of the disease. In recent patches, 
oedema is present with infiltration by small lymphocyte-like cells, plasma 
cells and compound granular corx)U8cles around the blood vessels, especially 
in the adventitial sheath of the veins. It is highly probable that these 
inflammatory changes represent the initial lesion, and that the alterations 
in the nerves and in the neuroglia are secondary to them. 

Symptoms. — In the early stages the axis- cylinders in the diseased areas 
are not interrupted completely, but suffer partial and temporary impairment, 
which alters in intensity with the severity of vascular and other inflammatory 
changes in the tissues around them. Moreover, as the inflammation subsides 
in one patch a new one develops and produces a different set of symptoms. 
Hence it is not surprising that the earliest symptoms are often slight and 
fleeting, or that they may first appear now in one part and now in another. 
In spite of this, however, certain symptoms and physical signs appear with 
remarkable regularity* and render disseminated sclerosis, in the more ad- 
vanced stages at least, one of the most distinctive and most easily recognised 
diseases of the nervous system. 

It is remarkable that though the demyelinating lesions, which are often of 
considerable size, occur anywhere in the central nervous system and commonly 
involve the fillet, the lateral fillet, the spinothalamic paths and the peripheral 
neurones in their intramedullary course and the visual path, yet anything 
but the most transient loss of function never occurs in connection with these 
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systems. On the other hand, the phylogenetically newer systems — the 
pyramidal paths and the proprioceptive system commonly suffer permanent 
damage. The common transient loss of vision may be determined by an 
oedematous lesion of the optic nerve as it traverses the optic foramen. 

Motor Symptoms. — ^Weakness in the lower limbs is the symptom for 
which many patients first seek relief. Beginning with a feeling of heaviness 
or stiffness in one or both limbs, the weakness, which may be limited at 
first to one group of muscles, increases, in some uniformly, in a larger number 
with remissions or with periods of apparent recovery, until at last, after a 
time which varies from a few weeks to many years, it ends in severe spastic 
paraplegia. The physical signs are those of pyramidal lesions in general — 
increased tone in the muscles and exaggeration of the tendon reflexes, diminu- 
tion or loss of the abdominal and cremasteric reflexes, and Babinski’s plantar 
response. They are of extreme importance, for some or all of them may be 
present when the patient’s complaints are still trivial, and they are found 
so constantly in all stages of the disease that the diagnosis of disseminated 
sclerosis is rarely made in their absence. 

The paralysis can often be distinguished from that of other pyramidal 
affections by the variations in its severity from time to time, and by the 
occurrence of remissions or of apparent recovery, the improvement some- 
times lasting for weeks or months, and, in rare cases, for many years. In 
most cases, moreover, examination will reveal some other sign — nystagmus, 
intention tremor, or pallor of the disk — ^which betrays the cause of the paralysis. 
In one large group of cases, however, the symptoms are those of a steadily 
increasing spastic paraplegia without remissions and without any indication, 
either in the physical signs or in the history, of extra-pyramidal disease. 
The gait may be but slightly altered, e\en when the tendon reflexes are 
greatly exaggerated and the plantar responses are “ extensor.” Later, it 
becomes spastic or spastic and ataxia. Sometimes ataxy makes walking 
very difficult, when the power in the limbs is only slightly impaired. In the 
arms there is often loss of power associated with exaggeration of the tendon 
reflexes. In some cases the arms are affected before the lower limbs, when 
astereognosis and loss of sense of position from a lesion in the course of the 
parietal projection produce one of the commonest of the early symptoms — 
the “ useless arm.” 

Tremor. — The characteristic tremor in the arms appears on voluntary 
movement only, and increases in rate and amplitude as the goal is approached. 
For these reasons it is called intention, volitional, or terminal tremor. It 
is sought for by causing the patient to touch his nose with the tip of one 
finger. In its minimal form the tremor appears as two or three jerky 
movements of the finger just as the goal is attained, or the finger reaches 
the nose without any abnormal movement and then oscillates, so that it slips 
away from the nose again or depresses it several times before coming to rest. 
The tremor may be noticed first in writing or in performing other delicate 
movements, such as threading a needle. Later, the rate and amplitude of 
the movements increase, and the tremor, although still greatest at the end, 
appears almost as soon as a voluntary movement begins. In advanced 
cases it prevents all useful movements, and the patient is unable to do any- 
thing for hiffiself. The arms are affected earliest and most often, but nodding 
of the head is common, and any part of the body may be affected. Beside 
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intention tremor, other types of inco-ordination of the limbs are occasionally 
seen, such as those oharacteiistic of lesions of the optic thalamus or of the 
mid-brain or of the cerebellum. 

Sensory Symptoms. — Sn^ective . — Numbness and tingling in the ex- 
tremities and alterations in the sensation of various parts are common 
complaints. They are often transient, and may be the only symptoms during, 
the premonitory period. Severe pains are rare, but many patients complainl 
of stiffness or of aching in the limbs and in the back. Occasionally intense! 
neuralgic pain of trigeminal nerve distribution is found. 

Objective . — Severe sensory loss is not common, but careful examination 
will often reveal areas of skin in which sensation is impaired. Occasionally 
thp loss is severe, and may show so sharp an upper level as to suggest the 
presence of a spinal tumour. In many cases the sense of position and passive 
movements in the limbs is seriously affected, in others loss of vibration sense 
is the only sensory sign. An isolated loss of the last named, in the legs, is a 
phenomenon of diagnostic importance. Like the other signs, the sensory 
disturbances often show considerable variations in extent and degree at 
different examinations. 

Ocular Symptoms. — Attacks of double vision are frequent, and highly 
characteristic of the disease. Close interrogation, avoiding the leading 
question if possible, will often elicit an account of these attacks \fhcn the 
patient has not mentioned them at first, either because he has forgotten them, 
or because it does not occur to him that a symptom so remote or so transient 
can have any bearing on his present trouble. This diplopia is of the highest 
importance, because it is often the sole complaint when the patient seeks 
advice for the first time, and because its presence, or a history thereof, is 
often the deciding factor in the diagnosis of early cases with spinal symptoms. 
Double vision in a young person should always arouse the suspicion of dis- 
seminated sclerosis, and if it is associated with signs of pyramidal tract 
disease, the combination makes the diagnosis almost certain. 

Strabismus is uncommon. Even when the patient is seen whilst com- 
plaining of double vision it is unusual to detect any limitation in the range 
of the ocular movements. 

Ptosis is rare. 

Nystagmus is present in more than half the cases, but not so frequently as 
an early sign. It is usually fine, rapid and horizontal, appearing only when 
the eyes are directed to the side. In some cases the eyes oscillate constantly 
whatever their position. Except in rare cases, there is no apparent movement 
of objects, even when the oscillations are of wide range. 

Visual failure . — Diminution of visual acuity due to lesions in the optic 
nerves — retrobulbar neuritis — occurs sooner or later in nearly every case. 
It may precede all othot symptoms by a period of several years. As in the 
case of the other symptoms, it is subject to exacerbations and periods of 
improvement. A young healthy person complains of rapidly increasing 
mistiness of vision, usually in one eye, sometimes in both or in one after the 
other, reaching its maximum in a few hours or days ; this is often preceded 
or accompanied by pain about the orbit, which is increased on moving the 
eye. lu the common unilateral case the signs are those of a lesion in one 
optic nerve ; the pupil on the affected side is larger than its fellow ; its direct 
reaction to light is impaired, but it contracts well consensually. Tests with 
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a small object, preferably coloured, reveal a central scotoma. At the onset 
the disk is usually normal, but in a few instances the inflammation reaches 
the nerve head, in which event the disk is blurred and swollen. Later the 
disk may be pale or normal. Rapid improvement of vision is the rule, 
Special tests may reveal a persistent slight loss of visual acuity, and a partial 
central scotoma, or, very rarely, a complete central scotoma. Subsequent 
acute attacks are common. In some cases the onset of visual failure is 
gradual. Usually the defect is slight, but it may be serious, although com- 
plete blindness never occurs. In these cases the disk is pale, especially in 
its temporal portion, and the field shows a central scotoma or narrowing 
at the periphery. 

Mental Symptoms. — Defective memory and slight impairment of intel- 
lectual power are common. Some of the patients are morose and subject to 
fits of depression, but the majority are surprisingly cheerful, and do not seem 
to suffer mentally even when their physical state is most pitiable. In many 
cases there is considerable loss of emotional control, and ready laughter 
or weeping is fairly common. More often there is merely a tendency to laugh 
at trivial things. 

Sphincter Disturbances. — These troubles arise from interference with 
the long path in the Bjjinal cord by which volitional consent and inhibition 
are held upon the act of micturition. Therefore, lack of control in the form 
of hesitancy and precipitancy are common, and retention may occur. In 
rare cases, control over the rectal sphincter is lost. 

Other Symptoms.— Deafness, giddiness and tinnitus, sometimes with 
repeated vomiting, are common. Epileptiform convulsions are rare. In 
most instances the distribution of the signs will indicate that the lesions are 
multiple ; but sometimes, although the patches are numerous, the signs are 
tho.se of a single lesion, say of the internal capsule, of the midbraiii or of the 
cerebellum. 

Oerbbro -SPINAL Fluid. — The colloidal gold test may give a weak 
paretic curve in association with a negative Wassermann reaction. In a 
few cases the number of cells is increased. Otherwise the fluid is usually 
normal. 

Diagnosis. — The combination of spastic weakness of the legs with 
Charcot’s triad ” of symptoms— namely, intention tremor, nystagmus 
and scanning speech— which is so widely and so erroneously regarded as 
characteristic of the disease and as necessary to its recognition, is rarely 
seen except in the later stages of disseminated sclerosis. As this malady 
usually presents itself to us in its initial stages, when it may and should be 
diagnosed, it commonly consists in a group of signs of involvement of the 
pyramidal tracts : namely, increased tendon jerks, Babinski plantar responses, 
absent abdominal reflexes, a little weakness of dorsiflexion of one or both 
feet, possibly also some weakness of flexion of the proximal segments of the 
lower limbs, and usually a degree of impairment, or loss, of vibration sense 
over the malleoli. In many cases, this is all we can find, but in an otherwise 
healthy young adult, it is a syndrome more likely to be due to disseminated 
sclerosis than to any other pathological process. 

Perhaps there may be confirmatory signs, such as a little nystagmus, 
slight intention tremor or sensory ataxy of an arm ; it may be pallor of the 
temporal half of one or of both disks — a pathognomonic sign. If some or all of 
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these signs have, as it were, been arrived at after such a fluctuating course 
as we have seen to be so tjrpioal of most cases of disseminated sclerosis, then 
diagnosis can be no longer in doubt, and it is comparatively seldom that 
pathological examinations of blood or cerebrospinal fluid are really necessary 
for this end. 

When, after some years, the disease is fully developed it still retains its 
individuality. The patient is commonly euphoric, there is frequently tremor 
of the head, and sometimes of the whole body, when the patient tries to standi 
or walk. The arms are unsteady, the legs spastic and weak — sometimes 
showing a tendency to pass into the condition of “ paraplegia in flexion.’* 
There is little sphincter control left, but cutaneous sensibility is commonly 
almost or quite intact. 

' At whatever stage disseminated sclerosis comes under observation, a 
careful inquiry into the history of the illness is important, and to elicit this 
requires a knowledge of the natural history of this disease as it has been 
outlined here. 

Disseminated sclerosis has to be diagnosed from various diseases, of which 
we will consider the following ; 

Hysteria . — The serious mistake of attributing the early symptoms of this 
relentless disease to hysteria can be avoided by careful examination of the 
nervous system. Pallor of the disk, absence of the abdominal reflexes, or a 
distinct difference between them at corresponding points on opposite sides, 
unequal exaggeration of one or more of the tendon reflexes when com- 
pared with their fellows, Babinski’s plantar response on one or both sides 
— any one of these signs alone would render a diagnosis of hysteria 
untenable. g 

Compression of the cord . — When the signs in disseminated sclerosis are 
purely spinal, the diagnosis from spinal tumour presents real difiiculties. 
The first may be mistaken for the latter, when the paralysis increases steadily 
without remissions and is associated with sensory loss extending upwards 
to a definite level, while the reverse error may be made when the symptoms 
caused by a tumour are purely motor, or vary in intensity, or are associated 
with nystagmus. 

Friedreich*s ataxy . — This may be suggested by the presence of ataxy 
in a young patient with disseminate sclerosis. The distinction can be made 
at once, for in the latter disease the tendon reflexes in the lower limbs are 
exaggerated, whereas they are lost early in Friedreich’s disease. 

Course and Prognosis. — Despite the remarkable fluctuations which 
may mark its course, the disease ultimately disables the sufferer and is the 
cause of his death. Nevertheless, it is important to remember that after the 
initial outbreak of symptoms, some patients regain normal physical capacity, 
lose all abnormal physical signs, and lead a normal life for several years. 
Five, 10 and 15 year periods of this kind are by no means rare, and in general 
it may be said that the period of evolution of the disease is longer than is 
generally supposed. On the other hand, a few cases run a rapidly downhill 
course from the onset. The later in life disseminated sclerosis makes its first 
appearance, the more benign its course, and sufferers may be found who have 
reached old age without gross or total disablement. Commonly, after two or 
three fresh exacerbations with intervening recoveries of greater or less 
completeness, a slowly increasing permanent disability sets in. It is not 
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possible to say that those cases which run the longest and less distressing 
course owe this to treatment, for many untreated cases fare relatively well. 
But there are certain factors which do appear to influence its course unfavour- 
ably in most, though not in all, instances ; thus, intercurrent illness, especially 
if it be febrile, injuries which disable the patient for a short period, all surgical 
interventions — including the therapeutic interruption of pregnancy which is 
designed to avert the frequently-seen exacerbations that follow the puer- 
perium — and prolonged or recurrent physical exhaustion. 

Treatment. — The behaviour of disseminated sclerosis makes the assess- 
ment of any mode of treatment extremely difficult, and a failure to appreciate 
the wideness of its fluctuations and the length and completeness of some of its 
remissions is responsible for many therapeutic claims that in the hands of 
those best acquainted with this malady fail to justify themselves. So far, 
there is no remedy which exerts any constant or certain influence upon the 
course of the disease. 

Arsenic is the remedy which has the longest vogue, and many believe 
that it is of value, though the present writer has never been able to satisfy 
himself that this is the case, and has seen severe exacerbations interrupt the 
course of a aeries of injections of arsenical preparations. 

Nevertheless, and faute de mieux, we may prescribe arsenic either by 
the mouth, as Fowler’s solution, or by intramuscular injection of one of the 
arsphenamine derivatives. In the former case, some begin with a dose of 
min. 3, which is increased by one minim per dose on alternate days until 
min. 8 is taken three times daily. The dose is then reduced again to its 
original level. If this method is used, it is best to stop all arsenic for a week 
at the end of each complete curve of dosage. Not every patient can tolerate 
doses larger than min. 3 or min. 4 three times daily. This method is probably 
as useful as that of intramuscular injection, but considerations of expediency 
may dictate the use of the latter method. 

A more recent suggestion is that of Brickner, who gives quinine hydro- 
chloride in doses of three to five grains twice daily, continued over a long 
period. Here, again, intolerance may intervene and prevent this. The 
present writer has used quinine extensively in this way since its introduction 
by Brickner, and regards it more highly than arsenic. Other recent forms of 
medication include liver therapy, pyrexial therapy, protein shock therapy, 
and vaccine therapy. None of these has justified itself in the writer’s experi- 
ence, and when it is recalled that a febrile illness commonly aggravates the 
severity of disseminated sclerosis, it is scarcely surprising that pyrexial 
therapy should sometimes have the same result. 

The fact that disseminated sclerosis is sometimes — though not always — 
adversely affected by a confinement has led to the increasing advocacy of 
terminating pregnancy at the third month to avert this ill effect. But this 
procedure is exposed to the same objection as a full- term delivery or any 
surgical procedure, and sometimes has the same unfortunate influence upon 
the course of the malady. It is therefore not a therapeutic measure that 
can be justified by its results. The correct procedure is to take every possible 
measure to maintain the health and nutrition of the pregnant woman, and 
to afford her at this time and after the puerperium more than the ordinary 
amount of rest. This is the rational, if not always the acceptable, line of 
treatment. 
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Of great importance is the right ordering of the patient’s life, when practic- 
able, and the amdance of fatigue in the early stages of the disease. 

James Collier. 

W. J. Abie. 

Revised hy F. M. R. Walshe. 


ACUTE DISSEMINATED ENCEPHALOMYELITIS 

Synonym. — Acute perivascular myelinoclasis (Hurst). 

iCtiology. — This is unknown. The malady may follow one of the 
ex^anthemata, or may develop without any known exciting factor. A form 
following vaccination first attracted attention in 1922, and later cases have 
been recorded after measles, smallpox and varicella. It is doubtful if the 
meningo-encephalitis of mumps belongs to this category. Whatever be the 
preceding acute specific fever, or if none has preceded the attack, the sympto- 
matology and pathological lesions are the same. It seems unlikely that a 
filterable virus is responsible, since no neurotropic virus is known that 
attacks the white matter. All such viruses so far identified have been polio- 
clastic, that is, they attack grey matter only. 

The relation of this variety of encephalomyelitis to other dernyfilinating 
diseases, e.g, disseminated ‘sclerosis and neuromyelitia optica, is uncertain. 
There are no grounds for assuming that the pathological process has a 
common cause. 

In conclusion, it seems that acute disseminated encephalomyelitis may 
occur apart from any exanthem, and is entitled to recognition as a separate 
pathological process with its own clinical picture. 

Pathology. — The lesions are widespread throughout the central nervous 
system, and consist in perivascular foci of softening involving the entire 
nerve fibre, axis cylinder and myelin sheath. The foci tend to coalesce. 
There is proliferation of the microglia cells, and some lymphocytic reaction 
with a secondary gliosis. The lesion of the nerve fibres is probably primary 
in the myelin sheath. The lumbar cord tends to be more severely hit than 
higher levels. 

Symptoms. — This is charasticteric and uniform. The onset is relatively 
sudden, and when an exanthem has been present, the nervous symptoms 
make their appearance at more or less regular times : thus from 10 to 13 
days after vaccination, from 5 to 13 days after the appearance of the rash 
in smallpox, and at the end of the first week in measles. 

In most cases the symptoms are predominantly encephalic, but myelitic 
forms are also seen. In the former case there is a slight rise of temperature, 
some unsteadiness of ^gait if the patient is ambulant. Drowsiness soon 
develops, and there is headache, stiffness of neck and back, Kernig’s sign 
and tache cerebrale. The abdominal reflexes usually disappear and there 
is disturbance of sphincter control. The state of the tendon jerks is variable. 
The drowsiness may deepen into coma. At this stage the limbs become 
flaccid and the tendon jerks abolished. There may or may not be cranial 
nerve palsies and some oedema of the optio disks. Death may ensue from 
bulbar paralysis with hyperpyrexia and a terminal broncho-pneumonia. 
On the other hand, a dramatic recovery may ensue even when the patient 
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is in this grave state. With survival there is a gradual return to full 
consciousness. 

In the spinal type unconsciousness, if it occur, is short-lived. A severe 
paraplegia with incontinenee of urine and faeces and sensory loss develop. 
The paraplegia is usually flaccid with loss of tendon jerks at first. The 
upper limbs may escape or bo less severely affected than the lower. Recovery 
is the rule, but this may be slow and finally incomplete. 

Treatment. — There is no specific treatment and the management of 
the case should follow the lines applicable to any severe and acute paralysis, 
with special care to avoid bedsores, infection of the bladder, hypostatic 
pneumonia and wasting. 


NEUROMYELITIS OPTICA 

Synonyms. —Diffuse myelitis with optic neuritis ; Devic’s Disease. 

Definition. — A form of disseminated myelitis, preceded or accompanied 
by retrobulbar neuritis, with or without papilloedema. It is commonly 
acute in onset, and may end in death or in arrest with residual disabilities. 
Recovery is rare. Persons of all ages from adolescence onwards may be 
affected. 

^Etiology. — Nothing whatever is known of its causation, and therefore 
it has been suggested that the disease is infective. None of the neuro- 
tropic viruses is known to produce the demyelination which is the 
characteristic lesion of the disease, nor is there any evidence that this is 
bacterial. 

There are points of resemblance to disseminated sclerosis on the one hand, 
and to Schilder's disease on the other, both in the morbid anatomy and 
symptomatology of the disease, but there are equally significant points of 
difference, and whether or not the three are setiologically related cannot be 
affirmed. 

Pathology. — The spinal cord shows either diffuse or multiple dissemin- 
ated lesions. They may be confined to a few segments of the cord, or may be 
found from end to end of this structure. The essential feature of the Jesions 
is a demyelinisation of axis cylinders. There is also round-celled peri- 
vascular infiltration, an intense proliferation of microglial cells, and a multi- 
plieation of tiny vessels in the affected areas. The optic nerves present 
the same type of lesion, namely, an intense demyelinisation of the nerve 
fibres. 

Symptoms.— The blindness which indicates the optic nerve lesion may 
precede or may follow the appearance of paraplegic symptoms. The latter 
develop rapidly, and may spread upwards until sensory loss and muscular 
weakness reach the upper thoracic level. Blindness, with some swelling of 
the optic disc, and central scotoma may ensue. The patient may become 
progressively worse and die ; or the paralysis may become stationary and then 
proceed to complete recovery of both power and of vision ; or the subject 
may be left with disability of varying severity. 

The paraplegia is that characteristic of a diffuse spinal lesion in that there 
is sensory loss, paralysis, and loss of sphincter control. 

Treatment. — No treatment has any clear influence upon the course of 
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events. Arsenical preparations have been employed — as for disseminated 
sclerosis. The management of the case is that of any paraplegia. 

F. M. R. Walsiie. 


SCHILDER’S DISEASE 

Synonym. — Encephalitis periaxialis. 

Definition. — A malady characterised anatomically by a progressive and 
massive demyelination of the white centre of the cerebral hemispheres, pro- 
ceeding from a single focus or from two symmetrical foci, and producing the 
clipical picture of progressively increasing failure of cerebral function, local 
at first, but advancing in terms of the functions of the contiguous regions 
which are next affected, by the spread of the disease from its starting-point. 

^Etiology. — Nothing is known of the essential nature of the disease, nor 
is it certain that all cases included under this heading form a homogeneous 
group. Originally regarded as an inflammatory, probably an infective, 
disease, the increasing evidence of its familial incidence suggests that it may 
be primarily degenerative. It has also been suggested that those cases in 
which an inflammatory reaction is present may be infective, and those in 
which it is absent — as it may be — degenerative. Many of the reported cases 
have occurred in childhood, even as early as the second year. The latest 
case was in the fifth decade of life. The sexes are equally affected. 

Pathology. — The characteristic lesion consists of: (1) A primary dc- 
inyelination and, later, destruction of the axis cylinders of the central white 
substances of the cerebral hemispheres, which till very late spares the sub- 
cortical zone of white fibres and the radial cortical fibres, and produces a 
translucent jelly-like appearance of the oval centres. (2) A very early and 
perhaps primary overgrowth of the neuroglia, forming a feltwork, which is 
particularly intense round the vessels. (3) A general infiltration of the white 
matter of the brain with round cells, all of which are of neuroglial origin, and 
most of which are engaged in the removal of altered myelin or in the formation 
of neuroglial fibres. 

The process commences most commonly as a symmetrical patch of 
demyelination, in either occipital white centres, less frequently in both 
temporal white centres or in both prefrontal white centres, and spreads 
directly thence until the whole of the oval white centres becomes dernyelinated. 
The corpus callosum is involved, and the demyelination spreads downwards 
through the crura into the brain stem. Sometimes, especially in the central 
regions, the disease starts on one side, and, after playing havoc with the 
white centre of one hemisphere, spreads across the corpus callosum into the 
other. The resulting picture of a brain, normal on the surface, and on section 
with apparently normal cortex and intact subcortical white bands, but with 
the oval centre completely changed and translucent, is peculiar to this disease. 
Not infrequently other patches of the disease may be scattered throughout 
the central nervous system. This scattered distribution and the prominence 
of demyelination bring Schilder’s disease very close to disseminated sclerosis, 
and it has actually been described as “ disseminate sclerosis in childhood ; 
but the massiveness and mode of spread of the lesions, together with their 
distribution, with predilection for the brain and avoidance of the spinal cord, 
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its incidence in childhood and its entirely different symptomatology, separate 
Schilder’s disease sharply from disseminated sclerosis. It is largely to 
Collier that we owe the clinical recognition of this malady. 

Symptoms.— The clinical aspect is precisely that which might be expected 
from a progressive destruction of cerebral function, spreading by contiguity 
from the initial seat of the disease. In many of the cases blindness — by 
which is meant blindness without any change in the optic disks and with 
pupils reacting normally to light — ^has been the first symptom, and is the 
result of the symmetrical demyelination of the occipital white matter. 
As the disease spreads forwards into the temporal regions, bilateral deaf- 
ness appears ; and, later, bilateral ataxy and astereognosis — due to 
parietal involvement, bilateral spastic paralysis — the result of central 
involvement, and complete amentia — due to callosal and prefrontal involve- 
ment, develop. 

In those cases in which the initial seat of the disease is in the temporal, 
central or frontal regions, the first symptom to appear is obviously deter- 
mined by the location, and the order of development of symptoms will be 
changed, but the mode of progress is the same in all. Where the disease 
starts on one side only, hemianopia or hemiplegia is the first symptom, aud 
these are followed by the train of added signs produced by the extension of 
the disease into other regions. Complete mindlessness and paralysis always 
dominate the clinical picture in the end. The disease-process within the 
brain sometimes causes swelling with increase of intracranial pressure, and 
signs of the latter may appear in the form of headache, vomiting and papill- 
oedema. Such cases are not common, and most of them have been regarded 
in life as cases of intracranial tumour. Fits are by no means uncommon. 
Sometimes they constitute the initial manifestation of the disease, and they 
may occur at any time during its course, and may be local or general. Fever 
is usually absent, but there may be irregular pyrexia and some of the more 
acute cases have been pyrexial throughout. The cerebro-spinal fluid is 
normal in the majority of the cases, but sometimes there is an increased 
protein content and a small excess of lymphocytes. 

Diagnosis. — The onset with cerebral blindness or with bilateral deafness, 
followed by signs of progressive cerebral destruction, is so rare in any other 
disease as at once to suggest the diagnosis of Schilder’s disease, indeed no less 
than two-thirds of the reported cases have shown this picture. When the 
disease begins unilaterally, and more particularly when headache, vomiting 
and papilloedema are present, the distinction from intracranial tumour is 
difficult or even impossible, for in both diseases the local commencement and 
the progressive destruction occur. In Schilder’s disease, however, high- 
grade papillcedema is not met with, and consecutive optic atrophy does not 
occur. It should be borne in mind that any locally commencing progressive 
destruction of the brain may be an example of this malady. 

Course and Prognosis. — In most cases Schilder’s disease is regularly 
progressive to a fatal termination. In some, however, periods of stand- 
stfll have been noted, while in a few others marked improvement for a time 
has occurred, as the result of administration of mercury, arsenic and iodides. 
The duration has varied from 7 days to 36 months, with an average of 9 months. 

Treatment. — No treatment is at present known that will influence the 
course of the disease. 
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THE PRIMARY CEREBELLAR ATROPHIES 

In the present state of knowledge a satisfactory description or classifica- 
tion of the primary cerebellar diseases is not possible. They are extremely 
rare, and in the recorded cases the nature and the incidence of the pathological 
change varies so from case to case that in all probability what have been 
described as distinct “ types ” are in many cases no more than different stages 
of a single process. 

Of all the primary atrophies of the cerebellum it may be said that their 
aetiology is unknown, but the cause probably endogenous. In some forms 
there is clear evidence of heredo-familial factors, but not in all. Some of them 
appear in early infancy, others in later life. The lesion is bilaterally sym- 
metrical, essentially an atrophy, and in the late cases is slowly progressive. 

The most useful working classification is as follows : 

(i) Atrophy of the cerebellar cortex. 

(ii) Atrophy of the central white matter of the cerebellum. 

(iii) Atrophy of the spino-cerebellar tracts. 

Of these the least rare is Friedreich’s ataxy, in which there is also a lesion 
of the posterior column fibres, but nevertheless this disease is mqst con- 
veniently dealt with here. 

(i) Atrophy of ike cerebellar cortex, — This may be total, or may be confined 
to particular cortical regions. It may be found as a post-mortem discovery 
in idiots dying in infancy, or may develop slowly in middle-aged or elderly 
persons (Marie’s delayed cortical atrophy). The last-named form is moat 
marked on the upper anterior parts of the cerebellum. There is a character- 
istic loss of Purkinje cells. The clinical picture is that of a slowly developing 
ataxy of gait, severe disorder of articulation, and later ataxy of the upper 
limbs. Nystagmus is rarely present. 

(ii) Atrophy of the central white matter of the cerebellum. — This is commonly 
known as olivo-ponto-cerebellar atrophy, and is characterised by a severe 
loss of nerve fibres in the central white matter, with a secondary proliferation 
of gUa fibres and nuclei, the cortex being relatively intact. In addition there 
is degeneration of the pontine nuclei and their fibres (middle cerebellar 
peduncles) and of the olives. This also is a slowly progressive lesion of 
middle-aged and elderly persons, occasionally familial in incidence. It can 
only with difficulty be distinguished clinically from cortical atrophy, except 
when it is accompanied by Parkinsonian symptoms or by dementia, as is some- 
times the case. 

Scherer has found that a similar type of lesion is constantly found in the 
substantia nigra and corpus striatum in these cases, and when severe is 
responsible for the PtJrkinsonism sometimes observed. Similarly, focal 
atrophy in the cerebral cortex may be present, and may account for the 
dementia which may be present. Scherer suggests that all these changes 
have the characters of a focal, premature senile change, and points out that 
the lesions of Pick’s focal atrophy and Huntington’s chorea also belong to 
this category. 

(iii) Atrophy of the spim-cerebellar pathways. — A rare form is the so-called 
spino-oerebellar ataxy, which may vary in its clinical expression from a con- 
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genital tremor, to gross ataxy of all four limbs, accompanied in some cases by 
optic ^.tropliy, irnd ocular palsies. The lesipn is a (Regeneration, falling most 
severely upou the dorsal-spino-cerebellar tract and less severely nppn Gowers’ 
tract and upou Clarke’s column. It is a malady of children and adolescents. 

More familiar is Friedreich’s ataxy, which is described below under its 
own heading. 


]. FiUFDKKlCH’S ATAXY 

In acidition to the slow, clumsy ataxy, Friedreioli’s type is characterised 
by the absence of the knee-jerk and other deep reflexes, and by the. presence 
of the extensor plantar response and of contractures, especially in the form of 
pes cavus, and by the prescnct*, of curvature of th(‘ si)ine in the later stages 
of the disease. 

^Etiology. — The first signs of the disease usually ap])ear in early child- 
hood and before the sixth year ; but symptoms may not be evident until a 
few yciars latc'r. In a considerable number of cases, however, the onset is 
delayed until tin*, time of ])uberty, while in a few examples the onset may 
b(i delayed until after the age of thirty years. As a rule the age incidence 
is jij»jnoviui.di‘ly the. saipe in each child-rank of the same family ; hut 301)^*- 
times tbe jihenuinonon of “ anticipation ” is well marked, the disease appCf^t' 
ing at an earlier age in each succeeding generation as a whole, or in successive 
children of the same parents. The disease is said to be slightly more common 
ill males. Isolated cases in which no heredit}^ can be traced are not rarp. 
Indirect heredity is the most pommoji, for the reaspn that the subjects of this 
disease are usually afflicted in childhood ami incapacitated by the time adult 
life is reaelHvd, and that they therefore do not procreate. Transmission 
occurs both through the males and through the females. Direct heredjty is, 
however, by no moans so uncommon as has been supposed, and ip one family 
under my observation the disease had been transmitti'd liom father to son 
for seven generations. , 1 - 

Pathology.— The spinal cord is unusually spiall, and apparently this 
smallness may be congenital, and the posterior roots tend to be small, grey 
and pooT^ly myelinated. The essential change is a primary degeneration of 
certain neurones in the dorsal column of the spinal coid, of the pyramidal 
tracts and of the spino-cercbellar tracts, both dorsal and yc.ntral. This 
degeneration commences first in the periphery ol the axon, which slowly dies 
back towards tlip uptrient nerve cell, as tlxe branches of an aged tree tend 
to die back towards the trupk. 

The degeneration of the (iorsal columns is usually the earliest change, and 
remains mpst prominent feature throughout. The degeneration of the 
fibres pf the pyramidal tract appears later. It has its origin in the ascentiing 
frontal convolutions, where atrojihy and disappearance of the giant pyramidal 

cells have been shown. ^ i v i. 

The spino-cerebellar tracts are constantly degenerated, the direct cere- 
bellar tract being the most seriously involved. The cells of Clarke’s colump, 
from winch the direct cerebellar tract takes origin, and around which tfie 
pyramidal tracts end, degenerate and disappear, as does also the petwork pf 
collaterals which surrounds these cells, Gpnsequent upon these degenera- 
tjops, and secondary to them, well-marked neproghal proliferation or sclerosis 
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occurs. The cerebellum may be normal, or it may show varying degrees of 
atrophy of Purkinje’s cells, or of any other of its cell elements, and of the 
tracts connected therewith. 

Symptoms. —The oiis(jt is always insidious, and physical signs of abnor- 
mality usually precede any complaint on the part of the patient or his re- 
latives. The lirst symptoms generally appear between the sixth and the/ 
tenth year of childhood ; but if a careful examination be made of the younger I 
members of the families upon which Friedreich’s disease is incident, physical 
signs of the disease, especially the extensor response in the plantar reflex, 
the retraction of the great toe and some degree of pes cavus may often be 
found before the sixth year. Not infrequently the onset of symptoms does 
not occur until puberty, and in some families it is delayed untd after the 
age of 30 years. 

Ataxy is always the first sign to appear, and tliis is shown by an awkward- 
ness of gait and a tendency to stumble and fall readily. Sometimes it is 
obvious from the history, that the ataxy dates from the earliest years of 
infancy when it is said that the child was never strong on his legs from the 
time of learning to walk, and that he could never run properly or join on 
equal teims with other children at play. x\s the disease- progresses, the gait 
slowly becomes more irregular and clumsy. The patient walks with his feet 
upon a broad base, and staggers and reels from side to side ; but, notwith- 
standing this, he keeps a fairly direct line of progresssion. He takes short 
steps which are unequal, and which are irregular in relation to the line of 
progression, and the movement of each foot as it is raised is poorly co- 
ordinated. There is never the undue excursion and noisy stamping of the 
feet which are so characteristic of the gait of tabetic patients. 

In standing the body oscillates from side to side in slow and clumsy 
fashion, and coarse tremors of the head and trunk are constant features in 
advanced cases (titubatiou). Sometimes Eomberg’s sign is present ; but 
this is never so well marked as in tabes, and it is frequently absent. The 
ataxy invades the upper extremities, as a rule, later than the legs. There is 
first clumsiness with the finer movements, and then little by little with all 
the movements. It closely resembles the ataxy due to gross disease of the 
cerebellum, and differs from that which occurs in tabes, and that irregular 
breaking of a movement towards the end of its accomplishment, which has 
been long termed “ intention tremor,” is frequently seen. 

Very characteristic of the disease, and highly important in diagnosis, is 
the occurrence of irregular involuntary movements, which are often described 
as like those of chorea or of myoclonus. They differ entirely, however, from 
the movements of chorea, etc., in that they occur only when the limb or some 
of its segments are unsupported. In advanced cases such movements are 
constantly seen in the head and neck as nodding movements and tremors, 
and in the trunk as swaying instability, when the patient is sitting un- 
supported or standing. Similar ataxy and irregular movements affect the 
muscles of the eyes, of the face, tongue, larynx, etc., and the respiratory 
muscles. In the eyes they are seen as fine, regular nystagmus and as coarse, 
irregular jerkings, chiefly upon lateral deviation. There is no other disease 
in which ataxy of the facial muscles is so conspicuous for, in engaging the 
patient in conversation, all the facial muscles may be observed in irregular 
contraction. The ataxy of these muscles causes an invariable impairment 
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of articulation, which gradually becomes indistinct, clumsy, drawling and 
slurred. The syllables tend sometimes to be separated, adding a staccato 
element. Explosive utterance is almost constant, and from the irregularity 
of the respiratory movements short inspiratory whoops are not uncommon. 
Articulation thus closely resembles that of advanced disseminated sclerosis, 
the cause being identical in the two diseases, namely, interference with the 
cerebellar co-ordinatory mechanism of speech. 

The strength of movements is at first little impaired ; but as the disease 
advances and the pyramidal degeneration increases, the power is gradually 
lost in proportion to the degree of the pyramidal degeneration, which varies 
greatly in different cases. The lower extremities are affected first and most, 
and later the arms, and in severe cases at a late stage paralysis may be 
almost universal. 

The condition of the muscular tone depends upon the relative degree of 
degeneration in the posterior roots and in the pyramidal tracts respectively, 
the former tending to abolish and the latter to increase it. As a rule the 
influence of the posterior root degeneration is preponderant and, therefore, 
the limbs are flaccid and hypotonic, but occasionally they are somewhat 
rigid. Contractures arc the rule, but these are confined to the low(‘.r extremi- 
ties. The most constant of these produces tlie deformity of the feet character- 
istic of Friedreich’s disease, and known as “ })es cavus.” The great toe is 
strongly retracted, the tarsus is pulled up, and the metatarsus is dropped and 
the plantar arch is increased. The outline of the inner border of the foot 
comes to resemble the letter Z, the tarsus, metatarsus and great toe forming 
the three limbs of the Z. Sensibility is but little affected ; but in most cases 
minute examination reveals slight relative loss to touch, pain and temperature, 
most marked at the periphery of the limbs and diminishing upwards. Simi- 
larly there may be slight loss of sense of position in the limbs, with diminution 
of osseous sensibility to the slowly vibrating tuning-fork. 

The ocular movements are almost always intact apart from the already 
described nystagmus. In rare instances strabismus, diplopia and ])to8is have 
been recorded. The pupils arc not affected. Optic atrophy is a rare pheno- 
menon in Friedreich’s disease, yet it has been reported in quite a number 
of otherwise typical cases. 

Mental symptoms are usually not conspicuous, but some of the patients 
are of poor mentality from the first, while others show a tendency to severe 
mental degeneration in the later stages of the disease. Emotional instability, 
irritability and outbursts of temper may occur. 

Absence of the tendon reflexes is a most characteristic feature, and is 
often the first objective sign of the disease. When one considers, however, 
that the absence or presence of the tendon reflexes depends upon the relative 
degree of affection of the posterior columns upon the one hand, and upon the 
pyramidal degeneration upon the other, it is not surprising to find in cases 
where there is a major degeneration of the pyramidal tracts, that the knee- 
jerks may persist or even be brisk into the advanced stages of the disease. 
The abdominal reflexes gradually disappear. The plantar reflex is invariably 
an extensor response. The sphincters usually escape. The cercbro-spinal fluid 
presents no abnormality. 

Spinal curvature is very common, and may reach a severe degree. It 
consists of a scoliosis of the dorsal region, and often with some kyphosis, and 
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with h compensatory relrerse lumbar curve. The cause of this defofmitj^ 
probably the defect iti the postural tone of the muScles, which occurs when 
the aflercnts subserving the function of postural tone, and which are contained 
in the spino-corebellar tracts, are severed. 

Diagnosis. — In uncomplicated cases the diagnosis is a matter of lio great 
dihicUlty on account of the strikingly distinct nature of the symptoms./ 
Friedreich’s disease can liardly be mistaken fot tabes, since the history ofl 
heredity, the peculiar deformity of the feet and spine, the extensor response,^ 
the speech affection alid the nature of the ataxy contrast stroilgly with the 
loss of pain sensibility and of deep sensibility, the pupillary changes, the 
sphincter trouble, the abnormal Wassermann reactions and the abnormal 
cyjbology of the cerebro-spinal Huid in tabes. The distinction from dissemin- 
ated Bchuosis presents more difficulty ; but in this disease the onset never 
occurs in childhood, there is no heredity, the deep reflexes are neter lost, and 
the spinal deformity does not occur. 

Course and Prognosis. — The course of the disease is usually progressive 
in slow and irregular fashion, and the prognosis is therefore in every case 
serious ; but the average duration of the disease is over 30 yc'ars, and in some 
cases it seems to have no tendency to shorten life. The prognosis is worse 
and the course more rapid in those patients who have shown disability from 
the time of learning to walk. In some cases the disease appears to* become 
arrested, as, for example, in one family which came under my observation, 
twelve members in three geiicratioiis were affected with typical Friedreich’s 
disease, yet none of them was incapacitated from following a normal life, 
and those that W(‘r('. deceased liad all survived the age of 70 years. Inter- 
current maladies, Itdirile illnesses and debilitating inhuences generally, may 
have a strong elfoct in hastening the advance of the disease, and bringing 
about a fatal tennination. Coiifmcinent to bod from an}'' cause wliatever 
has a most derogatory influence upon the ataxy, and upon the capacity for 
walking. It is therefore of great importance tliat these patients shall be 
kept oil’ their legs as little as is possible. Cases in which the ataxy becomes 
extreme, oi* in which paralysis from pyramidal degeneration becomes severe, 
necessarily become bedridden, and in tJjis condition the patients may survive 
for many years. In other cases rapid increase of the symptoms of degenera- 
tioli within the nervous system is followed immediately by drowsiness, 
asthenia and coma, and death ocura in that peculiar toxic state which is 
commonly the end-result of all degenerative nervous diseases. 

Treatment. — No treatment is known which specifically affects the 
malady. (Tcneral tonic treatment, and all measuies which improve the 
general health and mental well-being, often have a surprising effect in improv- 
ing the ataxy. Ke-educational training of the limbs and trunk in the form of 
Framkel’s exercises areimost beneficial. Properly designed boots to ensure 
the most advantageous use of the deformed feet must be provided. 

2. TAMILTAL SPASTIC PAHALYSIS 

This malady is here described with the hereditary ataxies, since it seems 
to fall naturally into the group of diseases in which primary degeneration 
rif the pyramidal tracts is a usual anatomical feature, and of which a familial 
and hereditary incidence is the rule. Moreover, among the hereditary 
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ataxies every grade of transition is seen to the tyl)e of pure familial spatetic 
paraplegia. Whilst in the majority of the hereditary ataxies cerebellar, 
spinal and cerebral lessioiis coexist, yet there are the purely cerebellar and the 
purely spinal type ; and the purely cerebral type, in the form of familial 
spastic paralysis, forms a natural end to the series. 

.Etiology. — The disease is sometimes hereditary, but is inore commonly 
familial and incident upon several children of the same parents. Sporadic 
cases are not very rare. The onset is gradual in early life, and usually Occurs 
after the sixth year. 

Pathology. — Q^he pathological changes consist in a primary degeneration 
of the pyramidal neurones "which apparently takes place in terms of the length ; 
those supplying the luinl)o-sacral region, being lower and longer, are earliest 
alfoeted ; those supplying the brain stem, being shortest, are the last to be 
ailected. Degenerative changes in tbe neurones of the posterior columns of 
the S2)inal cord are often present, sho-wing the transition to the pathological 
type of the hereditary ataxies. 

Symptoms. — The clinical aspect consists in the slow development of spasti- 
city and weakness, first and most in the legs, Avhich gradually increases and pro^ 
grosses to the trunk and upper extremities, and involves the face last and least. 
The usual signs of pyramidal involvement are present in the loss of abdominal 
reflexes, increased deep reflexes and extensor type of plantar reflex. Tlie 
jnalady is progressive, increasing to (joinplete paralysis, and in its course 
contract ares of the spastic muscles occur, ihat of the foot and leg pro- 
ducing soinc degree of pes cavus, while, above this, llcxot contracture at 
hip and knee is met with. Optic atrophy is by no means uncommon. 
Mental symptoms do not occur in uncomplicated cases, iieithet is epilepsy 
observed. 

Diagnosis.' " This malady is most easily confused with Cerebral diplegia ; 
but the latter disease appears much earlier, so soon after birth, in fact, as 
defective movement in the child can be ascertained. Further, cerebral 
diplegia is not a progressive disease in the majority of the cases, and it is 
often associated with mental dc.fi cj'ency and recurring convulsions. 


PARALYSIS AGITANS 
Synonym. — Parkinson’s Disease. 

Definition. — A progressive disease of insidious onset and slow course, 
usually occurring in the second half of life, and characterised by a peculiar 
stiffness of the muscles, which tends to fix the body in a certain posture, 
which can be changed less ei)ecdily than in health, and which gives rise to 
a distinctive facial expression, bodily attitude and gait. The stiffness is 
accompanied by weakness, and often by rhythmic tremors, which have earned 
for this malady the riaine “ shaking palsy.’’ 

iEtiology.— Little is known of the causal factors of this malady. It is 
essentially a disease of the decline of life, and though in rare instances it is 
met with as early as the eighteenth year, the maximum incidence is frond 
the fiftieth to the seventieth year. Men suffer twice as frequently as -women. 
Heredity seems to play no part in the causation ■ but it is rematkable that 
longevity in one or both parents id coihmon. 
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Pathology. — No naked-eye changes are to be found other than the vascular 
and degenerative changes which are common in senile conditions. The facts 
that tremors and rigidity, almost identical with those of this disease, may be 
met with in tumours involving the substantia nigra of the crura cerebri — 
two striking cases with autopsy having been under my own care — and still 
more importantly, the frequent appearance of a paralysis agitans-like end-i 
result in lethargic encephalitis, where the subthalamic region and substantial 
nigra are conspicuously picked out by the lesions, make it probable almost \ 
to a certainty that the locus morbi of paralysis agitans is the basal ganglia. 

Symptoms. — The onset is always insidious, and the muscular rigidity 
is almost always the first sign to appear. This rigidity affects the face, 
neck and trunk to a greater extent than the limbs, and wh(m the limbs arc 
affected then the proximal muscles present a greater degree of rigidity 
than do those of the periphery. The oncoming rigidity of the facial muscles 
does away with the usual play of the emotional movements in facial expres- 
sion, and the face assumes a fixed, anxious and mask-like expression, with 
absence of the usual involuntary nictitation. The voice loses its inflexions, 
and becomes monotonous, from rigidity of the muscles of larynx, tongue and 
lips ; but there is no other defect of articulation. Very striking is the effect 
of the rigidity of the muscles of the neck, for the patient carries his head 
and neck in one piece with his trunk as if he were a statue, never inclining or 
raising it in the customary expressive manner, and if he turn round to look 
at anything he tends to move the whole trunk round with the head. In 
looking sharply to one side the eyes move before the head, whereas, under 
normal circumstances, the coarse adjustment of this movement is done first 
by the neck muscles, and the fine adjustment subsequently by the eye muscles. 
The stiffness of the trunk muscles gives a stooping attitude with the head 
juclined forwards, wliile that of the upper extremities causes the shoulders 
to be rounded, and the arms carried with the elbow semiflexcd, and pressed 
into the sides. The gait is highly characteristic in marked cases since, on 
account of rigidity of muscles, it is deprived of spring and supj)leness ; the 
patient, in the characteristic attitude above described, takes small gliding 
steps, displacing his centre of gravity as little as possible. If, by any circum- 
stance, such as catching the feet against an unevenness of the ground, or a 
push, the centre of gravity is much displaced, the patient often has a difficulty 
in regaining it, and in moving to recover his centre of gravity is unable quite 
to catch it up, and so continues the movement of necessity until he fall or 
come in contact with some object by which he can arrest himself and restore 
his balance. This phenomenon is more often seen in advanced cases, and is 
known as “ propulsion,” “ retropulsion ” and “ lateri-pulsion,” according as 
the centre of gravity is displaced and the movement occurs in a forward, 
backward or sidewayi? direction. Festination is the term used for the 
quickening of the pace sometimes seen in this attempt to overtake the dis- 
placed centre of gravity. In the hand the rigidity is greater in the interosseal 
muscles, and the hand therefore tends to assume the “ interosseal position 
with the fingers pressed together and the thumb adducted, the metacarpo- 
phalangeal joints being flexed, and the interphalangeal joints extended. 
From this rigidity of the hand the writing becomes small as well as tremulous, 
and the patient finds it difficult to write in a straight line. Muscular weakness 
always accompanies the rigidity and the tremors. It is slight until the late 
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stages of the disease, when it may increase rapidly and render all useful 
movement impossible. On account of the rigidity and consequent slowness 
of movement, the sense of weakness which the patient experiences is much 
greater than tht*. act/Ual weakness as tested by the dynamometer. Tremor 
is present in tlie majority of cases. It usually commences in the hand and 
forearm, and is most conspicuous in this situation ; but it may be seen in the 
face, tongue, jaw, neck and feet, while, in rare cases, it may be universal. 
The nature of the tremor is peculiar, and is highly characteristic. It is a 
regular rhythmical contraction of the muscles, alternating in the opposing 
groups with a frequency of from four to six oscillations per second with a 
range of from an Jth to |ths of an inch. Its rhythmic nature, its slowness and 
its course range distinguish it from other varieties of tremor. In the hand the 
characteristic movement of the tremor is the rolling together of the opposed 
thumb and fingers, cigarette - rolling, bread - crumbling or drum - tapping 
movement. There is nearly always in addition a peculiar pronator-supinator 
tremor. The tremor is increased by excitement and by self-consciousness, and 
ceases during sleep. A highly characteristic i’eature of the tremor in about 
one-half of the cases is that it continues during repose, and is temporarily 
arrested by the execution of volitional movement. In the other half of the 
cases, however, the tremor appears or is increased on voluntary exertion, 
and tends to be less during repose. There seems to be an antagonism between 
the tremor and the rigidity, for in cases where the rigidity is very conspicuous 
the tremor is little marked or absent, and conversely, when tremor is universal 
or is of early onset, rigidity is a less noticeable feature. 

Other symptoms of the disease which are very commonly complained of 
arc — (1) difficulty in turning over in bed, which is the obvious result of the 
rigidity of the trunk muscles ; (2) flexion of the toes into the sole of the foot, 
so that they are trodden on, from spasm of the plantar muscles ; (3) pain of 
a dull aching character in the trunk and limbs, which is presumably produced 
by the long-continued traction of the rigid muscles upon their attachments ; 
(4) abnormal sensations of heat and cold ; and (5) hypersensitiveness to 
changes of temperature — the patient cannot bear to be near a fire nor yet 
in a cold room. Mental symptoms are cons])icuous by their absence, except 
in the last stages of the malady, when profound asthenia overtakes both 
mind and body. The constant bodily discomfort, restlessness, sensations of 
fatigue, which the rigidity and the tremors engender, and the consciousness 
of a malady which is found only too soon to resist every effort to lessen or 
arrest it, often result in gloomy and lasting mental depression. Objective 
sensibility is unimpaired. The special senses and the cranial nerves are not 
affected. The sphincters and the reflexes are normal. Trophic changes in 
the periphery of the limbs, thinning and glossiness of the skin, with fluted 
nails and vasomotor disturbance, are common. Bed-sore is commonly met 
with in the late stages of the malady. 

Diagnosis. — There are three points which can be surely relied upon to 
render the diagnosis of paralysis agitans certain in every case, namely — (1) 
the aspect of the patient when he is walking, when the fixed mournful ex- 
pression, the stooping attitude with round shoulders, the elbows pressed into 
the side, and the hands carried across the abdomen in the interosseal position, 
the immobility of the head and neck, and the curious gliding gait which cannot 
fail immediately to arrest the observer's attention ; (2) the rhyi:hmic rolling 
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tremor which is qoite iinlilve any form of tremor, and which often 

continues during rest ; and (3) the absence of any of the usual signs of organic 
disease of tlic central nervous system. Difficulty may perhaps bo experi- 
eu(*,ed when the aspect is little marked, and the tremor is conftued to some 
unusual situation, such as the face, tongue or neck ; but, if the possibility of 
tremor in any situation being that of paralysis agitaus bo borne in mind, its 
rhythmic rolling nature will give the diagnosis. When paralysis agitaus is 
confined to one side of the body, the appearance of the patient may super- \ 
fi daily resemble that of hemiplegia ; but in these cases the peculiar aspect of 
paralysis agitaus is marked, and the organic signs of hemiplegia, such as the 
exf/cnsor response in the plantar reflex, the increase in the deep reflexes, f^nd 
the absence of the abdominal reflex upon the paretic side are not present. In 
senile tremor the rhythmic rolling quality is absent, and the aspect is not that 
of paralysis agitaus. Iir post-hemiplegic tremor the organic signs of hemi- 
plegia are present. Toxic tremor is irregular and never rhythmical, and is 
(mercurial tremor excepted) a fine tremor. The intejition tremor of dissemin- 
ated sclerosis, cerebellar disease and lesions of the red nucleus are so peculiar, 
and so widely different from i,he tremor of paralysis agitans, as to render 
confusion impossible. 

The one clinical condition, which may so closely resemble paralysis agitans 
as to be superficially indistinguishable, is a not uncommon end-result in 
lethargic encephalitis, where from a lesion in the b^-sgl ganglia the same 
weakness, rigidity and tremors appear as occur in paralysis agitans. The 
distinction is not difficult, for the onset of lethargic encephalitis is usually 
acute, and the symptoms are deiinitc. Moreover, the paralysis agitaias-like 
syndrome of lethargic encephalitis sometimes shows a progressive amcliora- 
tjpn, whereas paralysis agitans tends to a progressive downward course. 
The follo^ying features present in post-encephalitic Parkinsonism but absent 
iU true paralysis agitans are of value in malving a differejitial diagnosis ; 
(i) a fluttering tremor of the closed eyelids ; (ii) tremor of the protruded 
tongue ; (hi) defect of convergence and of accommodation ; and (iv) excessive 
salivation. 

Course and Prognosis. — Paralysis agitans often begins in one limb, usu- 
ally the upper, and spreads thence to the correspojiding limb of the opposite, 
or to the other limb of the same side. In the latter case it has approximately 
a hemiplegic distribution, and it may remain sfor years much more evident 
upon one side of tjie body. The course is slowly progressive with variable 
rate. In some cases thp malady ruay remain stationary for years, and tiiis 
is mpre often seen in middle-aged subjects, beforp the disease has reached an 
incapacitating stage. Such arrest in the early stages is not often seen in 
young subjects, for in the latter the disease seems to fake a mpre continuously 
dowiuuli course. Real improvement in the symptoms is never seen. A fatal 
issue may occur in as short a time as two yeq-rs ; but this is exceptional, since 
paralysis agitans has littlp tendency to shorten life. I?he average duration 
is from 10 to 15 yea:rs, and since the major incidence of the disease is in the 
sixth decade of life it will be seen that many of the patients are of average 
longevity. Death may occur from intercurren^ maladies, especially from 
brouphitis ; buf more commonly, after the lapse of many years, the patient 
becomes bedridden from increasing weakness and rigidity, and sinks jutp 
condition pf sleepy asthenia which is, soqn tprininated by cpma. An unduly 
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liigli blood-pressUre is unusual in the subjects of paralysis agitans, and it is 
noteworthy that they do not suffer from gross cerebral vAscular lesions, such 
as thrombosis or haamorrllage. 

Treatment.— Paralysis agitans is One of the least tractable of maladies 
even as regards the relief of symptoms. Hygienic measures and tonic treat- 
ment, calculated to lessen the raiiidity of the degenerative process, should be 
employed. Whore there is much rigidity, gentle exercise, passive move- 
nieiits and massage are useful. Care should be taken to avoid the falls which 
the unstable gait is likely to engender, since these are often followed by a 
marked exacerbation of the symptoms. Pain is best treated with aspirin, 
and sleejilessiK'-ss with a mixture of aspirin and small doses of barbitoile 
(gr,s. 2 and 3). As might be expected, electrical stimulation of the muscles 
tends to aggravate the tremor, and even in the predominantly rigid cases 
can do no good. In the latter type of case, some subjective relief ma)?^ be 
obtained by the administration of tincture of stramonium or of belladOniiA 
(doses of from 5 to 20 minims), or of hyosciiie hydrobromide (grs. to ^ 
by mouth thrice daily in chloroform water). These drugs may render hiovc- 
ments freer, but they have no influence upon the tremor. When the patient 
is bedridden, great care must be takeil with the skin, since the immobility 
of the trunk greatly increases the liability to ih6 fonnatioii of bed-sores. 


HEPATO-LlilNTICULAB DEGENEKATION 

Synonytiis. — Progressive Lenticular Degeneration ; Wilson’s Disease. 

Definition. — A rare progressive disease of the nervous system, often 
familial, cliaractorised by involuntary movements, rigidity and hyiiertonicity^ 
with contractures, without signs of pyramidal disease ; and by dysarthria, 
dysphagia, emotionalism and progressive emaciation. Several closely related 
clinical forms of the disease bear distinctive names : tetmioid chorm (Gowers), 
'pseudosde/rosis (Weslphal), 'progressive lenticular degeneration (Wilson), and 
torsion spasm, and dystonia musculorum deformans (Thomalla). Cirrhosis of 
the liver occurs in all forms. The Kayser-Eleischer zone of corneal pigmenta- 
tion occurs in the first three forms, but has not yet been recorded in torsion 
spasm. The most constant nervous lesions arc found in the corpus striatum. 

.Etiology. — The disease often occurs in children of the same parents, but 
there is no evidence that it is congenital or hereditary. The age of onset has 
been as early as 7 years and as late as 26 years. The primary and essential 
lesion is in the liver ; its cause is unknown. Syphilis is not a factor. 

Pathology. — A multilobular cirrhosis, with “ hobnail ” liver, is always 
found after death. There is good evidence that the cirrhosis is not slowly 
progressive, but is the result of a number of attacks of acute hepatitis. The 
hepatitis has caused death in some members of affected families before 
nervous symptoms appeared. The nervous lesions arc purely degelierhtive. 
Ill Wilson’s case they were almost confined to the lenticular nucleus, especi- 
ally the putamen. Every degree of degeneration was seen, from discoloration 
and sponginess of the nucleus in rapidly fatal cases, to shrinkage and atrophy, 
and even to complete disintegration and excavation of the gangli'oh. Later 
observers have described lesioiis in maiiy other parts of the nervOus system. 
The lesions are ofteh most iii'tehsc iii the corpus striatum, blit the noxious 
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Jigerit has no strictly selective action on any one anatomical group of ganglion 
cells, or on any limited area of the nervous system. 

Symptoms. — In many cases there are no symptoms of disorder of the liver 
during life. In other cases an account is obtained of symptoms referable to 
acute hepatitis before the onset of nervous symptoms — attacks of diarrhoea 
and vomiting, pyrexia, jaundice, migrainous headaches, haematemesis and 
sometimes definite ascites. 

The first nervous signs to appear is usually involuntary movement of the 
extremities, which may be of several kinds. In progressive lenticular degen- 
eration, rhythmical tremors, increasing on voluntary movement, furnish the 
most common symptom. This is followed by rigidity of the face, the muscles 
of the neck, and later of the trunk, which rigidity increases steadily until the 
patient becomes helpless. The rigidity of the face and neck muscles gives 
rise to a peculiar expressionless appearance. Still later, extensive con- 
tractures, usually in the flexed position, in the upper and lower extremities, 
follow ; but sometimes there is extensor contracture of the latter. During 
s^eep the tremors cease, but the contractures do not relax. Dysarthria, of a 
s'urring type, results from afTcction of the muscles of speech, and may end 
in complete anarthria. Progressive muscular weakness and general emacia- 
tion follow ; and the patient becomes emotional, facile, docile and childish. 
There is no fibrillation or localised amyotrophy. The optic disks and pupil- 
lary reactions are normal. There is an absence of nystagmus, cerebellar 
symptoms, and impairment of sensation. The reflexes are not altered, as 
in the case in pyramidal disease. 

Prognosis. — The disease always ends fatally in a few months or years ; 
the average duration is about 4 years. 

Treatment. — None is known to have any effect upon the course of the 
disease. 

JaMJCR (loLLIER. 

W. J. Auie. 

Revised hy P. M. II. Walshk. 


KERNICTERUS 

Definition and .Etiology. — A yellow pigmentation of certain of the 
basal ganglia, associated clinically with motor disorders of the type known 
as extra-pyramidal, and found as a rare phenomenon in children who, normal 
at birth, develop jaundice within the first three days of life. 

In neonatal jaundice the brain may be diffusely pigmented, or more 
rarely the pigmentation^ may be confined to the putamen, subthalamic and 
dentate nuclei, the cornu Ammonis and fascia dentata. To the latter variety 
of jaundice of the brain the name “ Kernictcrus ’’has been given by Schmorl. 
The nerve cells in the affected masses of grey matter show evidence of 
destruction and degeneration, while the nerve fibres are demyelinatcd. 

Symptoms. —The child is healthy at birth, but within a few days develops 
intense jaundice, usually the form known as icterus gravis neonatorum, 
though kernieterus has been found in association with septic jaundice. The 
onset of jaundice is followed within 24 hours by tonic and clonic movements, 
muscular rigidity and opisthotonos, alternating with periods of flaccidity. 
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If the child survive, within a few weeks involuntary movements of choreo- 
athetoid form develop. Emotional instability and mental retardation appear 
as the child grows older. 

Prognosis. — The cases so far identified and on record are too few to 
allow of any generalisation as to the expectation of life of the subjects of 
this malady, but in two cases recently reported by Greenfield, one patient 
died at the age of three months, the second at nine years. 

Diagnosis. — Athetosis and comparable forms of involuntary movement 
are not rarely seen in children, and are in the majority of instances not 
associated with kernicterus. Yet when a case of such motor disorder is seen 
in a child in respect of whom there is a history of neonatal jaundice, the 
possibility of this disease should be borne in mind. Again, the development 
of marked symptoms of organic Tiervous disease immediately after the 
appearance of severe jaundice in a newly-born infant should lead to a con- 
sideration of this condition as the j)robable pathological basis. 

Treatment. — There is no evidence that the condition is susceptible to 
any mode of treatment. 

F. M. 11. Walshe. 


EPILEPSY 

Synonym. — Idiopathic Epilepsy. 

Definition. — A condition characterised by suddenly occurring disturb- 
ances of cerebral function, prone to occur over long periods of time or even 
through life. Of the intimate nature of the disturbance all we know with 
certainty is that a series of characteristic changes in the normal electrical 
activity of the cortical nerve cells accompanies it. The clinical forms of the 
disturbance suggest that this involves both loss and release of function in 
various regioixs of the brain. 

iEtiology and Pathology. — Few problems in medicine have been more 
obscure, or more provocative of speculation and of controversy than the 
nature of epilepsy. It has been widely assumed in the past that there is an 
idiopathic epilepsy, a definite and often heritable disease, with an individuality 
and natural history of its own, and one of which the characteristic and often 
the sole expression is the fit. 

On the other hand, it has also long been realised that fits clinically in- 
distinguishable from those of idiopathic epilepsy may occur in the course of 
many and diverse allections of the brain, as, for example, in certain in- 
flammations, degenerations, intoxications and also in association with new 
growths. Such fits have been placed in a category of symptomatic epilepsy, 
the relation of which to the idiopathic variety never admitted of clear formula- 
tion. 

These facts have led some writers to maintain that epilepsy is no more 
than a symptom, one expression of many and diverse ncuro-pathological 
processes, and because of this manifold causation they prefer to speak of 
the epilepsies.” Against this view it may be urged that not one of these 
pathological processes is necessarily, or even commonly, productive of fits and 
may occur without their development. Such processes cannot therefore be 
wholly or even primarily responsible for the tits that may, upon occasion. 
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accompany them. As the late Kinnier Wilson, a strong supporter of the 
purely symptomatic nature of epilepsy pointed out, “ The fit, the fundamental 
symptom of epilepsy, has no histopathology.” In this statement we see that 
the fit has become a symptom of a symptom. Again, he stated, The number 
of epihipsies for which no cause other than that of inherent irritability can , 
be discovered is being steadily reduced.” This pronouncement si)eali:s in I 
favour of a unity ratheiF than of a diversity in epilepsy. ^ 

It is probable, therefore, and the evidence about to be stated supports 
the suggestion, that the fit, and the tendency to its recurrence that we call 
epilepsy, owe their production to some abnormal qualitv of structure* or ol‘ 
function in the brain, and that the many pathological processes that may give 
rise to fits — as incidental but not essential phenomena — are no more than 
secondary and contributory factors capable of fit production in the susceptible 
brain alone. Yet even if there be but a single essential factor common to all 
fits, it still remains practically useful, if not necessary, to speak of an idio- 
pathic and a symptomatic epilepsy. For purposes of diagnosis, prognosis 
and treatment the distinction is clearly important. We must separate the 
two, for example, when wc proceed to generalise as to the heritable qualities 
of epilepsy, aiid the treatment of a case of urjBinia with fits is clearly widely 
different from that of a case of idiopathic epilepsy. This distinction still 
allows ns to suppose that in idiopathic epilepsy the ‘‘ fit threshold ” of brain, 
as Lennox expresses it, is so low that the ordinary activities of life and very 
minor fluctuations in bodily health are suflioient to fire off a fit ; while in what 
we call symptomatic ei)ilepsy, the threshold is higher and is only crossed when 
some gross superadded disturbance of the brain— of wholly independent origin 
— ^is superadded. 

The general point of view thus summarised finds a considerable measure 
of sjipport in the recent researches of Lennox, Gibbs and others upon this 
subject. They have employed an instrument known as the electro-encephalo- 
graph which promises to do for the brain what the string galvanometer of 
Einthoven ha-s done for the heart. It was originally observed by Jlerger (1929) 
that regular oscillations of potentials of a rhythm of 10 per second could be 
detected if electrodes applied to the scalp were led off to a recording instru- 
ment. This work has since been confirmed and very considerably amplified 
by Adrian in this country and many other observers. It is known that these 
oscillations, or, as they are called, brain potentials, are due to the electrical 
activity of cortical nerve cells. The various rhythms, and their sources in 
the cortex, that come within fhe normal range of variations in the healthy 
subject have been studied, and it has subsequently been found that io the 
epileptic subject these rhythms undergo characteristic variations during the 
course of the fit. These observations may be summarised as follows (Lennox) : 
Every fit is accompanied by a disturbance of the normal electrical activity of 
the brain. The three main types of fit have distinct forms of altered rhythm, 
the distinguishiug feature being the frequency of the waves. In the major 
fit the waves arc abnormally fast ; in the minor fit they are alternately fast 
and slow ; while in the so-called psychical fit the waves are slow. The pattern 
for each patient is apt to show individual peculiarities which repeat themselves 
in successive fits. 

The eleotro-encephalograph also records fits which are cliiiioally invisible 
(‘^ subolinical *’) and abnormal variations of rhythms in epileptic subjects may 
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be found during the intervals between fite. These eleetrical changes are 
found alike in “ idiopathic ” and in “ symptomatic ” fits, and afford further 
evidence in favour of a unity in epilepsy rather than of a number of 
“ epilepsies.” 

Lennox suggests that epilepsy may, thereibre, be regarded as expressing 
a defect in the rhythm“regulating juochanisms in the brain, or in other words 
as a “ paroxysmal cerebral dysrhythmia.” He also suggests that the cause 
of epilepsy is never single, that there is a fundamental cause ; namely, an 
inherent instability of the brain, and a secondary or contributing cause. Of 
such there are probably very many, and it is the combination of the two that 
evokes the fit. It should be borne in mind, however, that we can say no more 
with certainty than that these variations in cortical electrical rhythm accom- 
pany the fit. We may not in the present state of knowledge say that they 
c!aus(i it, and the search for the factor or factors ]noductive of the electrical 
disturbance remains for the future. 

Tfiis brings us to a consideration of the many factors that in the past 
have been hold responsible for the production of fits. These do not demand 
or deserve any detailed discussion, for they are predominantly speculative 
and have always lacked confirmation, either pathological or biochemical. 
Disturbances of metabolism, of endocrine function, and pf acid-base equi- 
librium have all been invoked. Yet research has failed to find any constant 
or characteristic disorder of protein, fat or carbohydrate metabolism, or of 
endocrine function of any kind, nor have studies of the blood in respect of 
its ocllular or chemical composition been other than negative. The uncertain 
infiuence of metabolic and endocrine disorders, when these are manifestly 
presejit, in the production of fits tend to strengthen the growing view that 
none of these factors plays any but a secondary and contributory rule in the 
malady. There ai'e, on the other hand, certain well-known clinical features^ 
of epilepsy that have in the past been deemed to point to the importance of 
some metabolic variations in exciting fits ; thus, the increased iiicideuco of 
fits in women at the time of the katamenia, and their common cessation during 
pregnancy have been noted in this connection. 

The features of the lit suggest that the functions of thei affected regions 
of the braiu may be diso^’dered in several ways, by suppression, as, for example, 
in the blunting or loss of consciousness which is probably the most constant 
and invariable ftiature of epileptic fits of all kinds, and by release, as in the 
hallucinations (visual, auditory and gustatory, etc.), the delirium and auto- 
matism that are sometimes seen. The actual convulsive moments of the 
generalised or of the Jacksonian fit can hardly be regarded as release syraptome 
but point from their form and character to direct stimulation of cortical cells. 

Morbid Aimtorny . — As has already been stated epilepsy has no histo- 
pathology, though in the brains of chronic epileptics various minor changes 
have been noted. Much of the material from which information on this 
point has been gathered is useless, since the subjects have been aments or 
dements, and the relation of the changes found to the occurrence of fits during 
life is uncertain. Among the changes thus found are smallness of the brain, 
meningeal thickening, convolutional atrophy and fibrosis of the Pacchionian 
bodies. But none of these is invariably present, and we say that there are 
np certainly essential macyoscopio changes in the epileptic brain. Histological 
examination has proved equally inconclusive. Sclerosis of the cornu Ammonis, 
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consisting of degenerative changes in nerves, cells and gliosis, have long 
since been reported, but of their significance nothing can be said. In short, 
as has been already stated, “ there is no histopathology of the fit.” Examina- 
tion of the endocrine organs has also given no significant results. 

Heredity . — In the past great stress has been laid upon the alleged heritable; 
qualities of idiopathic epilepsy, and they have been made the basis of sweeping 
prohibitions in the matter of the marriage and child-begetting and -bearing\ 
of epileptic subjects. Nevertheless, it seems that direct transmission of \ 
epilepsy from parent to child is exceptional, and this has certainly been the \ 
experience of the present writer in dealing with the abundant material that 
presents itself at the out-patient clinics of such an institution as the National 
Hdspital. Recently Cobb has expressed the view that on so-called eugenic 
grounds as high a proportion as 90 per cent, of epileptics cannot reasonably 
be advised against marriage. Statistical reviews by others (e,g. Muskens, 
Marchand) seem to confirm this view. March and maintains that after the 
exclusion of all those cases of ei)ilepsy in which gross external factors, such 
as syphilis, injury, etc., can be excluded there is nothing that can be called a 
familial epilepsy capable of direct transmission without the intervention of 
adventitious factors. In congenital affections resulting from developmental 
defects of the ecjtodermal layer, epilepsy when it is seen is no more ^an the 
symptom of a cerebral lesion. In support of these views he has been able to 
marshal a great weight of evidence. On the other hand, recent electro- 
graphic observations of Lennox suggest that in the parents (one or both) of 
epileptic subjects abnormally wide fluctuations in the rhythm of the brain 
potentials are unduly frequent, and it may be that while epilepsy as such is 
not inherited, some instability of cortical coll function may be inherited, 
which in combination with other factors (when one or more of these chance to 
be present) lead to the appearance of epilepsy. This is approximately what 
Marchand maintains in more general terms. 

Exciting Causes of the Fit . — In the majority of cases of idiopathic epilepsy 
no cause whatever can be found for the occurrence of the first fit. It may 
follow unpleasant emotional excitement, alcoholic excess, or may occur 
completely unheralded while the subject is in his normal health and environ- 
ment. In the case of frankly symptomatic epilepsy, metabolic disturbances 
in early life, and especially rickets, are potent causes. Acute intoxications 
with absinthe, lead, bismuth and many other poisons may invoke epilepsy, 
as may also the poisons occurring in the specific fevers in childhood, in uraemia, 
cholaemia, hyperpiesia and puerperal eclampsia. And although in these 
intoxications the epileptic phenomena do not usually recur after the cause 
has disappeared, yet there is not one of the above-mentioned conditions 
which has not been follojk^ed by persistently recurring epilepsy. Injury to the 
brain of any nature whatever, whether from violence from without or from 
disease within, may cause epilepsy. Traumatic cases in which the brain 
has been severely wounded are not associated with epilepsy in a greater 
percentage than 5 per cent. Cerebral tumours, agenesia, encephalitis 
meningitis, cerebral syphilis and vascular lesions give a higher percentage, 
which in children has been placed as high as 30 per cent. Another form 
of symptomatic epilepsy that should be borne in mind when a previously 
normal person who has lived abroad, particularly in the tropics, develops 
epilepsy is that due to cysticerosis. The cysticercus or bladder worm stage 
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of T. Solium normally develops in the pig, and infestation of man by the 
adult tapeworm is due to eating pork thus infested. Man may also accident- 
ally eat tapeworm eggs and serve as the intermediate host, the embryos 
showing a tendency to invade the brain. MacArthur, who has drawn atten- 
tion to this factor in the development of fits, records 20 personally observed 
cases of cysticerosis of the brain, 6 of them soldiers invalided from abroad. 
The fits may be Jacksonian in type or generalised. 

Symptoms.— PiioDROMATA. -The circumstances which immediately pre- 
cede the occurrence of an attack are of some importance. Speaking generally, 
it is uncommon for an attack to occur when the attention is fixed, or when 
some act is being performed, and from this it follows that the epileptic is 
relatively or absolutely free from attacks when at work and doing, and only 
in the rarest cases comes to harm or injury from accident. Some patients 
are able, by an effort of will in fixing attention, or by the performance of some 
vigorous action, to arrest attacks which have already begun. 

Sometimes a change in the general condition of the patient may make him 
aware, or may acquaint those around him, that an attack is pending, and 
such signs of altered metabolism may herald an attack for from a couple of 
hours to a week. Headache, irritability, restlessness, euphoria, lethargy, 
somnolence, unusual appetite and a peculiar vacant look may all be met with 
in this connection. 

Not infrequently the attack is preceded by paroxysmal manifestations 
which are in reality minute attacks, such as partial lapses in consciousness, 
a sense of strangeness, “ dreamy state,” jactitations of any of the muscles 
exactly resembling those seen in uroemia, slight auras, giddiness, sneezing and 
yawning. 

Description of the Attacks. — The varieties of the epileptic attack are 
legion, and several types may occur in the same subject — indeed, it is unusual 
for fits to always of the same type in one subject. They tend to vary 
both in degree and nature. They are usually divided into the less spec- 
tacular ‘‘ minor ” attacks, in which spasm is not a prominent feature ; and 
“ major ” attacks, in which spasm is conspicuous. This distinction is purely 
artificial, for most patients have attacks of both varieties, and the two merge 
by insensible gradations the one into the other. Further, the minor attack 
often is the initial manifestation of the major attack. 

The following description will serve to illustrate the more definite mani- 
festation of epileptic attacks : 

1 . Simple jactitation. — Single twitching of individual muscles or groups 
of muscles, occurring, now in one part of the body, now in another, are seen 
in the majority of epileptics at some time or other. They arc conspicuous in 
the convulsions of childhood, where they often constitute the chief clinical 
feature. They are well known as the “ carphology,” or “ subsultus ten- 
dimum,” of urtmnic and eclamptic attacks, and in the “ typhoid state.” 
They may be not infrequently noticed in the epileptic person when he is 
otherwise well, and engaged perhaps in conversation or other occupation. 
Growers emphasised epileptic twitching as a prodroma of an oncoming severe 
attack ; but while in some instances this is undoubtedly true, yet it fre- 
quently occurs when no attack follows. It has been called “ epilej)tic 
myoclonus.” 

2. Simple loss of consciousness.— In this, the commonest of all minor 
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{>heiiomcha, there is a simple break in the continuity of consciousness. The 
train of thought and action is suddenly arrested for a few seconds, and there 
is a sudden stillness of pdsturii and facial expression which attracts thi' 
attention of a witness. Tlie face may show suddeii pallor, a vacant expres- 
sion, and curious fixity of the eyes, with large pupils. The pjitient does not 
fall, or move, or drop anything that he is holding. In a feii^r seconds thd attack i 
is over, hjaving the patient unable to describe what has happened, perhaps 
a little Gonfuscid for some seconds, sometimes emotional and even hysterical. 
More often he continues what he was about as if nothing had happened. 
Such attacks sometimes occur very frequently, even hundreds in a day. 
They are characteristic of pyknolepsy, in which tlie prognosis is absolutely 
godd, and also of a form of epilepsy in which rapid jnental degeneration 
occurs and in which the prognosis is equally bad. Further, they may occur 
in organic disease of the brain. 

3. Sim'^ile Ims of comciousncf^s with falling. —The patient suddcmly falls, 
without warning, in the extended position, and almost always prone, so that 
his head reaches tlie ground first, and his forehead receives the bruise. He 
regains consciousness immediately, and picks himself up as if nothing had 
happened. It is not uncommon to see tne forehead one region of scars, as 
the result of repeated falls ; to prevent these a pneumatic protector' should 
be worn. This form gave rise among the ancieiits to the name “ falling 
sickness,” or morbus caducens.” In another form of this type the head, 
or the head and trunk, alone are affected. The patient does not fall, hut 
simply drops the head forward— “ nodding spasm,” or “ s}')asmus nutans ” ; 
or he drops the head and bends the trunk forward — ' salaam spasm.” 

4. Simple loss of consciousness with slight spasm, — This forms a grada- 
tion from the above types to the definitely convulsive sei^sures. The spasm 
is seen as conjugate deviation of th(i eyes, and perhaps of the head also, or 
it takes the form of laryngeal and respiratory action, giving rise to a groaning 
noise, or may involve any part of the musculatui’e.. 

5. Local fits. — First studied by Hughlings Jackson, those events have 
the name of “ Jacksonian epilepsy,” and this term has unfortunately become 
coupled with common errors that are no part of Jackson’s teachings. These 
are (1) that some local disease invariably underlies the Jacksonian fit, and 
(2) that the Jacksonian fit necessarily consists of local motor convulsion. 
Actually, in many cases naked-eye and microscopic examination may fail 
to reveal any local lesion, and none such may be present. Also, the Jack- 
sonian fit may consist of phenomena involving any possible cortical function, 
ft may be added that local disease of the brain quite commonly evokes 
generalised fits indistinguishable from those of idiopathic epilepsy, iirid 
conversely that the latter form of epilepsy may express itself iu the form 
of Jacksonian fits. 

Psychic Jits. — These may take the form of peculiar mental states, of 
instantaneous onset, remejubered afterwards sometimes in exquisite detail, 
sometimes only in vague character. Emotional conditions of fear or hbrror, 
which inay cause the patient to attempt with violence to escape from his 
surroundings — “ cursive ” epilepsy — may occur. Or, the attacks may 'take 
the form of a sudden feeling of misery, or an intense sense of personal wrong- 
doing, a sense of intense familiarity in surroundings which are unfamiliar, a 
sudden sense of strangeness, as in a patient whose fit was “ suddenly seeming 
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to bti somewhere else,” a sense of euphoria or of intense nle^tal energy, a 
dreamy state, often associated witli smacking of the lips and champing or 
swallowing movements, which often has a pleasurable emotional tone. 
Again, the psychic fit may take the form of a highly complex and detailed 
hallucination. 

Visual Fils . — These may take the form of negative phenomena, such as 
dimness of vision, complete darkness or hemianopia, of of positive effects, 
such as flashes of light, scintillating stars or balls of fire, or of both together 
in the form of blindness with flashes of light. In the last case they may 
closely resemble the visual phenomena of migraine, and are not infrequently 
caused by a local lesion of the occipital region. Complex visual hallucinations 
may occur. 

Auditory fits . — The hallucinations of sound may be of any nature — 
Jiissing, booming and elaborate musical sensations, as of bells, being common. 
There is usually a sense of coiiuadent deafness or “ far away ” hearing, which 
passes ofl: with or soon after fJie sound. 

In one case the fits could always be produced by sounding the hallucina- 
tion note upon the open diapason of an organ. No other note or sound 
produced the fit. (Such directly excited fits, though very rare, are well 
known in connection with olfactory, visual, auditory and common sensory 
stimulation, and have been termed “ reflex epilepsy.”) 

Olfactory and gustatory fits . — These hallucinations are always de- 
scribed as of “ favour,” usually unpleasant. Very often, movements of 
the lips, tongue and jaw, or swallowing movements are present, and the 
dreamy state already referred to may be associated. Erom the location of 
the functions of smell and taste in the cortex of the uncinate gyri, and froni 
the common occurrence of fits of this character in lesions of these convolu- 
tions, this type of fit is often referred to as the “ uncinate fit.” 

Sensory fits . — These hallucinations may have their seat of commence- 
ment in any part of the body. They may remain local, but more cominonl}^ 
they spread from the point of origin in terms of the local representations of 
the body in the cerebral cortex, and usually from the periphery towards the 
trunk and head, but a sensory fit may spread to the eitreme periphery first. 
For example, commencing in the fingers, it may spread up the arm to the 
head, or on reaching the shoulder it may invade trunk and leg before ascend- 
ing to the head. It may be bilateral, confined to the anterior or posterior 
aspect of the body. 

The sensation may be described as “ numbness,” “ tingling,” “ pins and 
needles,” “ vibration,” “ rushing,” “as il' the limb were withering,” much 
more rarely actual pain. Sometimes the sensation is indescribable. The 
sensory attacks have their origin in a local disturbance of the parietal region 
of the cortex, and may indicate the presence of ah Organic lesion in that 
region. They may be accompanied or followed by temporary loss of sensi- 
bility, in the form of astcreognosis, loss of sense of position, or ancesthesia. 

Another grouj) of sensory fits for which it is impossible to give any 
definite cerebral localisation at present, is that of the so-called Visceral auras, 
which are mainly referred to the distribution of the vagus nerve. Such ate 
the very commonly occurring “ epigastric-” sensation, arid sensations of 
choking, dyspnoea, nausea and catdiac sensations. 

it is quite possible that the fehaden feelings of tnalaiSe Ur of faintness 
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which may constitute the main feature of some epileptic attacks are 
expressions of the sudden lowering of blood pressure which is known to 
immediately precede the epileptic attack. 

Disturbances in the realm of the vestibular nerve are common indications 
of epilepsy. Sudden giddiness may be the sole indication of epilepsy, and 
is a common initial event in major attacks. It may be indicative of the i 
sudden fall of blood pressure, or the feeling of rotation may be consequent ^ 
upon early spasm causing conjugate deviation of the eyes. 

It must be carefully borne in mind that all the phenomena which have 
been described above may occur as isolated events and so constitute the 
epileptic attack. Often, however, the disturbance of the cortex spreads 
widely, involving general convulsion and loss of consciousness ; but the 
initial phenomena are remembered by the patient as the “ warning ” of the 
attack and have from ancient times been termed “ auras,” when preceding 
general convulsion. In reality, they constitute the essential part of the 
attack as showing the region of the brain in which the disturbance starts, 
and in every patient who has such “ warnings ” preceding his severe 
attacks, the warnings occur at times by themselves without any such 
sequel. 

Motor Jits {simple paralysis ), — This is the rarest of all forms of the 
epileptic attack. It consists in a sudden inability, relative or complete, to 
use a limb or one side of the body or the whole voluntary musculature, with 
no preceding convulsion. There are the usual signs of cerebral paralysis — at 
first flaccidity with a tendency for the jerks to fail ; a few moments later 
increased jerks, with absent trunk reflexes and extensor plantar reflexes, all 
of which signs soon disappear. It may occur as an isolated phenomenon. 
More often a slight “ minor ” attack or a local sensory attack accompanies 
the onset of the paralysis. Sometimes such an attack may result from local 
disease of ilie brain. Such attacks when involving ilic right liice or right 
side of the body may occasion ajihasia, or the aphasia may oi^cur alone as 
the attack of simple paralysis. Such attacks of simple paralysis without 
convulsion are well known in uraemia, hyperpiesia, metallic poisoning and 
general paralysis of the insane. 

Loced convulsion . — The common foci of onset are the angle of the mouth, 
the thumb and index finger, and the great toe, but the spasm may occasionally 
begin elsewhere. It rarely produces conjugate deviation of the eyes as a 
primary movement, but usually in assocuation with, • and si^condary to, 
deviation of the head. The convulsive movements may remain confined 
to their place of onset throughout the fit, or may spread widely so as to 
involve a whole limb, one-half of the body, or the entire musculature. In 
fits involving the musculature of the right half of the face and tongue, speech 
is usually lost during tffe attack and returns shortly after its cessation. 
Spasm never aifects the muscles of one eyeball alone, but the spasm is in 
terms of conjugate deviation of both eyeballs in one direction. The same 
rule applies when the neck is affected, for the head is then either rotated 
to one side or extended or flexed on the chest. With the other bilaterally 
associated muscles it is different, for the tongue is affected on one side only, 
as is also the face. TJie onset is with tonic spasm, which after a little while 
gives place to broken or clonic spasm, becoming more and more intermittent 
and finally ceasing. In some cases, but by no means in all, the convulsion 
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leaves varying degrees of weakness in the affected muscles — Todd’s paralysis 
or post-epileptic paralysis, with transient signs of loss of function of the 
pyramidal system, such as loss of trunk reflexes, increase of jerks, and 
extensor plantar reflexes. 

Epileptic spasju usually puts the hand in the position of extension at 
the interphalangeal joints, flexion and abduction at the metacarpo-phalangeal 
joints, flexion at wrist and elbow, and adduction at the shoulder. The feet 
are dropped and inturned, with extension at the knee and hip. Usually the 
trunk is in opisthotonos. 

The sequence of tonic spasm at first, followed by clonic spasm, though 
usual in epilepsy, is not invariable. Purely tonic fits may occur with no 
clonic spasm, the tonic spasm remitting suddenly. Such fits are usually of 
sliglit severity and duration, and arc almost always general and very rarely 
local. 

On the other hand, the spasm may be clonic only. The simple jactitation 
already described may be taken as a simple clonic fit. Local fits, especially 
of the face and of the hand, may be purely clonic. Again, some of the most 
severe of all general epileptic convulsions are clonic throughout so far as 
the limb and trunk musculature is concerned, but some tonic conjugate 
deviation of eyes and head is usual. 

Loss of consciousness in local Jits . — This seems to depend upon the 
extent of the cortex involved. With narrowly confined fits there may be no 
impairment at all, as in local convulsion of the face or hand, or as in a patient 
who vividly described to me a slow visual fit as it was occurring. When the 
fit spreads, consciousness is usually impaired, and when lost, it is lost late in 
the fit. For example, it is usual for a convulsion which spreads to one-half 
of the body to cause some impairment, and if it involves both sides generally 
consciousness is always lost. 

General convulsive fils (haul or grand mol ). — There is some reason for 
believing that every major attack has a local commencement in some region 
of the brain, and that it is in reality a local fit which rapidly becomes general. 
When such an attack commences with a local aura there is proof positive of 
local commencement. When it commences with conjugate deviation of 
head and eyes to one side, this is certain indication that the disturbance com- 
mences in the opposite hemisphere. When the spread of the disturbance is 
so rapid as to cause instant loss of consciousness there is no memory to retain 
the initial event of the attack. The seizure may begin with any of the local 
manifestations above described, the epigastric aura and giddiness being two 
of the most frequent. Or the patient may be only aware of his attacks from 
the condition in which he finds himself after their occurrence. The tonic 
spasm commences with conjugate deviation of both eyes to one side, followed 
by rotation of the head to the same side. The blood pressure falls, the 
countenance is for a moment pallid, the eyes widely open, the pupils dilated, 
the corncac insensitive. The march of the tonic spasm usually causes head 
retraction and opisthotonos ; the upper extremities are stiff in flexion and 
adduction, the lower extremities in extension. If standing, the patient falls 
usually backwards, but the conjugate deviation of head and eyes may bring 
his face to the ground first. The respiratory muscles and larynx, going into 
spasm, produce the epileptic “ cry,” and the respiratory movements being 
no longer possible the face darkens with the asphyxia, and the sphincters 
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may relax, with the evacuation of bowel or bladder. The protrusor spasm 
of the tongue and the closing spasm of the jaw may cause the tongue to be 
bitten. After the tonic spasm has lasted some seconds and perhaps has 
produced such a degree of asphyxia as seems hardly compatible with b\it- 
vival, it begins to break into a series of sudden shock-like, jerky movements — i 
the clonic Bjiasm — which continue for some seconds, becoming less regularl 
and occurring at longer intervals until, with a final jerk, the muscles become 
perfectly limp. Meanwhile the relaxation of the respiratory and laryngeal 
spasm have allowed the respiratory movements to return and to churji up 
the saliva, often bloodstained, which escapes at the nose and mouth in the 
fopn of froth. At the end of the attack there is complete and unrousable 
loss of consciousness, the pupils are dilated and insensitive to light, the 
corneal reflexes absent, the knee-jerks absent, and the plantar reflexes 
extensor in type. In a short time the knee-jerks return, the plantar reflexes 
return to the normal, and consciousness returns. Usually the patiemt is 
dazed, feels ill, has marked headache, and if loft to himself soon sleeps heavily 
for some hours. It must be noted that the general convulsive attack almost 
always leaves the patient face downwards, so that ho has drowned in a 
puddle an inch deep and has been asphyxiated by his own pillow. The 
latter event is by very far the commonest way tlie epileptic moots Kis death 
from accident in a fit. 

The epileptic cry . — There are two quite different sounds that may 
occur at the commencement of an epileptic attack. The one is a natural, 
conscious cry of terror at the advent, as in the patient who alternated 
piercing screams with “ It is coming ! It is coming ! ” before the convul- 
sion commenced. It is curious how rarely any memory ol’ such cries or 
utterances remains with the patient. The other is the epileptic cry proper — 
a weird, unearthly, hollow sound, produced by inspiratory spasm drawing 
air over the nearly closed vocal cords. This cry occurs in a minority even 
of severe cases, for the obvious reason that it is determined by a particular 
march of the spasm. If the inspiratory sjjasm occur before the larynx has 
gone into spasm or after it is in spasm, there can be no laryngeal noise, but 
only the commonly witnessed pharyngeal and buccal grunting and gurgling. 
The spasm must be so timed that the inspiratory spasm must occur as the 
larynx is closing, and this only obtains in a minority of the cases. 

Tongue-hiting . — Some patients always bite the tongue, others never, and 
some now and again. The tongue is always bitten at the side and some 
way from the tip, because it is deviated to one side in the spasm and its 
thicker part brought between the molar teeth. The same side is always 
bitten. The tongue cannot be bitten unless protrusor spasm occur either 
before the jaw has gom? into tonic sj)asm or after it has broken into clonic 
spasm. If any other march of spasm occur, the tongue escapes. It is 
remarkable how little scarring occurs even from severe and repeated tongue- 
biting unless a piece is bitten clean out. 

Incontinence . — Though common, incontinence is by no means the rule 
even in severe attacks. More often it is the urine alone that is evacuated, 
much more seldom the bowel alone, still more rarely both. A rare phenomenon 
duxiug an epileptic fit is seminal emission. The occurrence of this has been 
denied, but the present writer has seen it occur. 

Secondary events . — The degree of asphyxia during the attack may 
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be severe, and blood vesaels may give way under the stress, with the j)ro- 
duction of surface eochymoses or deep haemorrhages, including cerebral 
haemorrhage. The spasm is powerful and may give rise to much subsequent 
aching, as if the patient had been beaten all over. It may dislocate joints, 
rupture muscles and even break bones. A dislocation once produced in a 
fit always recurs with subsequent fits. 

Duration of epileptic attacks.— Two minutes may be given as an 
outside time-limit for the duration of an individual attack, from its com- 
mencement to the end of the active phenomena, and in convulsive attacks 
to the end of the spasm. Usually the time is much shorter than this, and 
often is a few seconds only. Sometimes attacks arc described as of much 
longer duration. Whim analysed, such attacks will he found to bo a scries 
of attacks with very short intervals, or slight attacks with post-epileptic 
functional spasm, or hysterical attacks. 

Conditions after attacks, — The epileptic lit may leave no after- 
effects whatever, oven though it be severe, but this is unusual. Qn the 
other hand, even the slightest attacks may cause conspicuous sequels. 
Sleep and headache are very common, especially following convulsive 
attacks, and they may be alternative effects, in that if sleep occur there is 
no headache, but if it be prevented there is severe headache. The post- 
epileptic paralysis of Todd has already been described, and also the aphasia 
which may follow right-sided attacks. The mental state is usually affected 
by the attack, and returns to the normal — sometimes quickly, sometimes 
slowly. Commonly the patient is dull and dazed, speaking at random, 
unreceptive, irritable, and does not fully recognise his surroundings. During 
this state of impaired consciousness he may pass into a condition of mental 
automatism, in which various acts are performed in a conscious manner 
but of which no recollection is afterwards retained. One patient always 
X>repared for bed after her minor attacks, and proceeded to undress in the 
stalls of a theatre. The acts performed during post-epileptic automatism 
may have a true relation to the life and mentality of the patient. He 
may do spiteful and criminal acts to those he dislikes. This fact has an 
important bearing as regards the criminal responsibility of the ejiileptic. In 
other cases a patient after recovering from the epileptic fit passes at once 
into a state of hysterical convulsion. Both these post-epileptic conditions 
occur commonly after minor attacks, but they may also occur after major 
fits ; they seldom occur when convulsion has been severe. 

Vomiting may occur after any type of epileptic fit, but it is most often 
met with after a convulsive attack. As it occurs during the period of un- 
consciousness, there is some danger of the vomited material being drawn 
into the larynx. Though Gowers mentions a case in which this event proved 
fatal, I have not come across any accident from this cause. 

Mental Deteriouation and Aberration in Epilepsy. — Many epileptics, 
especially those who have frequent attacks, show signs of mental dete- 
rioration, which is often progressive, and which may become severe and end 
in chronic insanity ; while others show no such mental troubles, and some 
of these fulfil a long life with the highest staqdard of capacity. 

There seems to be no correlation between the type of epilepsy and mental 
degeneration, though the latter is widely held to be more frequent and 
more severe when many minor attacks ocQur. 
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The tendency to mental failure is greatest in the cases which commence 
in childhood, and lessens as age increases ; while, again, in the epilepsy com- 
mencing in the degenerative period of later life, the incidence again increases. 
In its slighter form there is merely defect of memory, of attention and power 
of acquisition. In more severe degree there is greater imperfection of intel- 
lectual power, weakened capacity for attention, and often defective moral 
control. Mischievous restlessness and irritability may develop to vicious/ 
and criminal tendencies with advancing age. Every grade of intellectual! 
defect may be met with, to actual imbecility. Paroxysmal outbursts of\ 
mental derangement may be met with, sometimes transient and immediately \ 
following a fit, sometimes without a fit, and sometimes lasting for weeks \ 
or months. From what has been written above upon the cause of the 
mental disturbance in metabolic dyacrasia, these events will be easily 
explicable. 

Periodicity. — While some patients may have fits at any time and at all 
times, yet there is a tendency in the majority for the attacks to occur at 
particular epochs and not at others. Epilepsy may be strictly “ nocturnal ” 
or “ diurnal.” It may occur only on rising in the morning, or solely at the 
menstrual epoch. The fits may come in batches of several in one day, at 
intervals of many months, while 7-, 14.- and 28-day periods are common. 

A knowledge of the periodicity when present is of great value in the successful 
treatment of epilepsy. “ Rare ” fits, which occur at very long intervals, are 
apt to prescjit the most severe convulsion ever witnessed. 

Special Varieties of Epilepsy 

Epilepsy from Local Disease of the Brain. — Almost any lesion of 
the cerebral hemispheres may produce symptomatic epilepsy. But not more 
than 5 per cent, of all such lesions do this. The convulsions which may occur 
in cerebral thrombosis, encephalitis and meningitis are examples of epilepsy 
incident with the onset of an acute lesion. Usually the epilepsy is incident 
when the lesion has been present some considerable time. Lesions of the 
brain in childhood seem to be more commonly associated with epilepsy than 
when occurring in adult life. Agenetic states of the brain of prenatal origin 
(cerebral diplegias) are associated with epilepsy in 30 per cent, of the cases, 
and infantile hemiplegia is followed by epilepsy in about the same proportion. 
Increased intracranial pressure alone seems capable of causing fits, as in 
hydrocephalus and subarachnoid heemorrhage, and this niay be a factor in 
the epilepsy of intracranial tumours and meningitis. Abscess seems very 
rarely to produce fits. 

The fits caused by local lesions may be in almost every respect identical 
with and indistinguishable from the usual type of epileptic manifestation, 
from the slightest momentary minor fit, all through the local sensory and 
motor fits, to the severe general convulsion of instantaneous onset and 
immediate loss of consciousness. There are the same auras and the same 
sequels. It may perhaps be said with relative truth that the splanchnic 
auras (epigastric, cardiac, etc.) are uncommon, and that there is a greater 
tendency for consciousness to be lost late. 

The minor attack is the least common fit occurring as the result of a local 
lesion ; the general convulsion by far the most common ; while the local fit 
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holds an intermediate position, and its nature is often indicative of the 
position of the lesion. 

Pyknolepsy. — This is a form occurring in children, so called because of 
the great number of the fits which may occur daily. These are of the slight 
minor type, any sign of spasm being infrequent. It is rare for any major 
fit to occur. There is no mental impairment whatever, no deterioration of 
health, and no result is obtained by any form of treatment. The malady 
invariably ends in spontaneous cure, usually before or at the age of puberty. 
Its separation from minor epilepsy is of uncertain validity. 

Cahdiac EpilePlSY. — This is a convenient term for the epilepsy which 
occurs in Adams-Stokes’ disease, and in paroxysmal tachycardia, and for the 
fits which may occur in congenital heart disease and in some forms of cyanosis. 
They cannot be the equivalents of asphyxial convulsions, for they are not met 
with in severe chronic cyanosis, and, on the other hand, there is usually no 
cyanosis at all when fits occur in Adams-Stokes’ disease. 

Vasovagal Attacks. — Under this misleading title, Gowers described 
a recurrent paroxysmal symptom-complex with some or all the following 
components : a sensation of fullness in the epigastrium ; prsecordial pain or 
discomfort ; difficulty in breathing ; a sense of impending death ; a slowness 
of mental operations but without disturbance of consciousness ; a sense 
of physical fatigue ; and coldness of face and extremities. These symptoms 
wax and then wane gradually, and may be present for as long as 4 hours 
from onset to disappearance. 

Gowers stated that he used the term “ vasovagal as a purely descriptive 
one, but without implying any theory of causation. Unfortunately, those 
who have adopted his terminology have overlooked its lack of foundation. 
Further, the various descriptions of these attacks to be found in the literature 
are based almost wholly upon hearsay, the attacks themselves being but 
rarely observed, and do not provide any evidence of vasovagal involvement. 
Thus, the pulse is said to be accelerated, not decreased or irregular, while 
the facial pallor and coldness might equally be the result of local vaso- 
constriction or of splanchnic dilatation. A further vagueness has been lent 
to the conception by the different senses in which it has been employed. 
Thus, Collier has used the term for attacks in which convulsions and loss of 
consciousness occurred, though Gowers expressly stated that consciousness 
was not disturbed. In short, the term has no precise meaning, no sound 
basis of observation, and no proper place in neurological terminology. 

The alternative term recently suggested for the attacks described by Gowers, 
namely, “ periventricular epilepsy,” must also lack value until we have 
some precise information as to the nature of the attacks themselves. Lewis has 
pointed out that the term “ vasovagal ” may rightly be applied to the common 
fainting or syncopal attacks, and it is bettor to restrict the term to these. 

Myoclonus EriLErsY. — in this group are included : (1) Epilepsy of an 
ordinary type in which there is much simple epileptic jactitation of the 
muscles between the fits ; (2) cases of Unverricht’s myoclonus in which 
epilepsy is coincident. 

Status EpiLEriTcus.— In this condition severe convulsion succeeds 
severe convulsion at short intervals without any return of consciousness 
during these intervals. It is as if convulsion recurred so soon as the body 
recovered sufficiently from the exhaustion produced by the last convulsion. 
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Mcartwhile the temperature rises, and may reach a hyperpyrexia. The 
difficulty iu feeding and watering, the severe muscular exertion and the 
pyrexia add the dangers of acidosis to those of exhaustion, and the patient 
is very apt to succumb. Status epilepticus must not be confused with fre- 
quently recurring fits ih which there is some return to consciousness during 
the intervals, though it frequently develops from such a condition ; for the 
latter are not accompanied by a rising temperature, are more readily subdued, 
and are not of nearly so severe a prognostic import. Tf the convulsions 
cajniot be stopped by treatment, the patient usually dies from sudden collapse, 
or, the fits ceasing, he remains delirious for a while, with rapid heart and high 
temperature, and dies of cardiac failure. Status epilepticus may be met with 
in acute lesions of the brain and in chronic lesions such as general paralysis 
of the insane. It may occur in acute poisoning with hiad, bismuth and 
absinthe. It may develop suddenly in any type of epilepsy whatsoever, 
sometimes without apparent cause, sometimes as the result of over-exertion 
and excitement, sometimes when medicines which have been regularly 
administered and which have kept the fits in check are suddenly cut off. 

Diagnosis. — The recognition of epilepsy requires a working acquaintance 
with the nature of its many manifestations and es])ecially of the slight forms, 
little exteriorised, which may be easily overlooked or misinterpreted. The 
sudden unexpected onset, without cause, the transiency, the recurreiujc, and 
the circumstances of the moment, are useful aids. 

From syncopal attacks (rapid lowering of blood pressure) epilepsy can 
often be distinguished by the slow onset, the gradually increasing pallor or 
greytiess, the distancing of soiind, the nausea and ffatulciK^e, tlui presence of 
an obvious cause, the length and the stilliicvss of a fainting attack. 

The hysterical attack is easily distinguished by tlie fact that only the 
convulsion of epilepsy can possibly be confused : the other manifestations 
of epilepsy are never simulated by hysteria. Hysterical convulsion has not 
the manner nor the jnarch of epileptic sjiasiii. It never begins with conjugate 
deviation of head and eyes to one side, there is not the orderly spread of 
convulsion, and there is never but a poor imitation of the sequence of tonic 
followed by clonic spasms. Tlie movements in the hysterical fit are purposive, 
Spectacular, violent, and are liable to be increased by restraint and are rapidly 
abolished by complete inattention. The functional fit never occurs except 
in the presence of an audience, for it would then be purposeless, and it never 
occurs during sleep, the tongue is never bitten, though other parts of the 
body and other people may be. There is no transient abolition of the tendon 
jerks, nor transient appearance of the Babinski plantar response. The 
sphincters are never relaxed. Intense converging spasm of the eyes is a 
common feature of the functional attack, but this sign is not met with in 
epilepsy. When functional manifestations follow slight and rapidly transient 
epileptic attacks, the disfiuction between these and purely hysterical attacks 
is often difficult and sometimes impossible, except after long observation. 
For the initial epileptic attack may be practically unnoticeablc, and the 
subsequent events may be typical of hysteria and are usually amenable to 
the same line of treatment. Often some point in the circumstances under 
which the attack occurs will settle the diagnosis. Any attack having occurred 
during sleep, of any attack in which the patient has fallen in circumstances 
of U'eiioh'B danger, as amoWg the traffic of a Lbndun street, or any attack 
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occurring when the patient cannot attract tl;e attention of others, establishes 
the diagnosis of epilepsy. The best plan is fq regard every hysterical fit 
us possibly epileptic, and every fit of doubtful type as probably epileptic, 
until time and circumstance brijig definite conviction. 

Migraine may sometiiiics closely simulate ejhlcpsy when sudden paralysis, 
or sensory auras, or visual halhicinations occur without headache. But 
while the sensory phenomena of migraine may last for 5 to 30 minutes, 
those of minor epilepsy have a duration of seconds only. 

Careful search must be ipaade in every case for all the bodily conditions 
with which epilepsy may be associated. Papillcedema, headache and vomit- 
ing may reveal increased intracranial pressure from some lesion of the brain ; 
while local paralysis, sensory loss, visual or other defect may indicate a local 
lesion of the brain, past or present, and this may also be suggested by the 
nature of a local fit. The presence of rickets, infantilism, undue adiposity, 
etc., may indicate the presence of some definite metabolic dyscrasia or 
endocrine disorder. "Renal function and the condition of the blood pressure 
should always be examined, for even in early infancy fits may be ursemic 
and in the recurring epilepsy associated with small white kidney, and with 
cystic renal disease, the causal disease is frequently unrecognised. Where 
syphilis is likely, the reactions in the blood and ccrebro-spinal fluid should be 
examined. Lastly, any evidence of chronic intoxication by metals, alcohol, 
absinthe, etc., should be sought for. 

(/ysticerosis epilepsy should be thought of when the patient has lived 
abroad. Diagnosis depends upo]i the palpation of cysts in the tissues, or 
the shadow in radiograms of calcified cysts in the musch'.s, or withiu the 
skull. 

Prognosis. — The outlook in ejfilcpsy is so variable that it is difficult to 
indicate any but tin', broadest principles in prognosis. Nor pan a definite 
forecast be made in any case until the result of treatment has been watched 
for some time ; for eases apparently favourable may prove rebellious, and 
those most unfavourable may turn out lirilliant successes. Speaking gener- 
ally, a cheerful outlook is justified in all cases except those in which there is 
])rogressive mental deterioration, and in these the outlook is hopeless in 
])roportion to the rapidity of the mental change. Naturally, in those cases 
which are associated with serious bodily disease, such as brain tumour, renal 
disease and hypertension, the prognosis involves that of the exciting con- 
dition. 

The danger to life from the epileptic attack itself, either direptly or ip- 
directly, is not great. However severe the fit, it is extremely rare for death 
to occur, and when this happens it is from turning over and smothering 
with the wetted pillow or from choking with the aspiration of vomited 
material. Injury, burning and dro\^ning may cause death, yet the number of 
epileptics who meet their death in this way is so infinitely small as almpst 
to remove the danger of accident from practical perspective. Ip the rare 
status epilepticus, however, the danger to life may be very great. Spontaneous 
cessation of the attacks occurs in a small proportion of cases. The convulsive 
attacks of infai^cy, which continue for some years after all cause to which 
they can be attributed has passed away, often cease for ever at thp age of 
4 to 6 years. Again, after 20 years of age spontaneous cessatipu is mpt 
and it becomes more frequent as life advances. It is, in my experience, a 
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much more frequent event than writers upon this subject, with the exception 
of Growers, have been willing to admit. 

The probability of cure, arrest or amelioration by treatment may be 
entertained in all cases where no mental deterioration exists and where no 
insuperable bodily disease determines tlie epilepsy, in proportion as the 
only method of cure- the securing arrest of the attacks for a considerable 
time by drug treatment — can be adequately administered over a long period, j 
It is greater when periodicity in the occurrence of fits allows these to bel 
anticipated by drug administration. It is much greater when the following \ 
out of education, or the continuance of regular employment, allows of a 
fully occupied and satisfying life, and much less when education is stopped, 
pleasures and sports forbidden, and the patient condemned to social in- 
feriority and ostracism, and to a gloomy, narrow life of inanition because 
he has a few fits. It is perhaps smallest when severe attacks occur daily or 
at short intervals and when both major and minor attacks occur in the 
same subject. 

Treatment . — General treatment . — The general principles for the main- 
tenance of health if good, or for its improvement if poor, should be adopted. 
Whenever possible, no change whatever should be made from the regime of 
life of a normal person. In childhood, education, discipline and pleasures 
and school life should be continued upon strictly normal lines, and the adult 
should continue with work and occupation. No advantage has accrued 
from the adoption of special diets, such as the abrogation of meat, the 
exclusion of salt or the use of purin-free foods. The production of a low 
grade of acidosis by a ketogenic diet is occasionally of value in the epilepsy 
of children. Alcohol seems to be an excitant of the epileptic attack and 
should be forbidden. 

The forbidding of such pastimes as may be fraught with danger should 
a fit occur, such as swimming, boating, cycling and car driving, is necessary. 

Marriage and pregnancy . — The subject of epilepsy sometimes seeks — but 
rarely heeds — advice as to the expediency of marriage, both in its effects 
upon himself (or herself) and in respect of any heritable qualities it may 
possess. Marriage has no necessary effect upon the course of epilepsy, and, 
as we have seeji, direct transmission of the disease is rare. Therefore the 
sweej^ing medical j^rohibitions once so frequent in these circumstances are 
not in fact warranted by such knowledge as we possess. Every case must 
be considered on its merits. It has been noted that in the family history 
of the epileptic subject, migraine is a far more common antecedent than 
epilepsy, but no one would venture to advise the migrainous subject against 
marriage or parentage on any so-called eugenic grounds. In respect of 
preg]iancy it is usual, though not constant, for fits to cease in the epileptic 
woman when pregnant, and in any event the occurrence of fits at this time 
constitutes no special danger and is not an indication for the artificial ter- 
mination of pregnancy. 

Institutional treatment . — In cases where there is low mentality, much 
mental degeneration or insanity, and with frequent fits, where no adequate 
care and occupation can be provided at home, there is every advantage in 
a colony, institution or asylum for epileptics. In such patients little or no 
good can be done by medicinal treatment, whereas regular work, discipline 
and interest often mitigate greatly the burden of the malady. 
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Surgical treatment . — There still remains a very widespread impression 
that local fits and fits following upon injury to the skull are likely to be 
benefited by decompression. There is, however, little evidence that such 
procedures benefit epilepsy of any kind. Cases are on record in which a 
cortical scar, or a meningeal adhesion to the cortex, has become an epih 
cptogenic focus the excision of which has been followed by cessation of 
attacks. The presence and situation of such a scar having been previously 
determined by the lumbar insufflation of air and the taking of an encephalo- 
gram. In general the dictum of Pierce Clark is just, that “ all operative 
measures upon the brain in epilepsy are allowable only when they are in- 
dicated by definite physical signs other than the fits.’’ Thus, in a case of 
cerebral tumour producing epilepsy, operation is justifiable for the relief 
of the papilloedema, headache, etc., and with the hope of possible removal 
or of obsolescence of the growth following the decompression. 

Medicinal treatment . — Further than the measures above described, the 
trcatmcTit of epilepsy is purely medicinal. There are two groups of drugs 
which have a remarkable effect in arresting or mitigating the occurrence of 
the attacks in epilepsy. They seem to have much the same effect, and may 
conveniently be combined or alternated in the treatment of any given case. 
Sometimes one group is found to suit an individual patient better than the 
other. No advantage seems to accrue from administering these remedies 
more than twice in the 24 hours, nor from using large doses. Moderate 
doses, such as will cause no deterioration in bodily or mental health, even if 
taken regularly and for years, seem to bring about the best results. The 
first group is that of the compounds of bromine, of which sodium bromide 
seems to have an advantage over the others, both as regards efficacy and 
toleration. The organic compounds of bromine are not so useful. Sodium 
bronudo should not b(! given in larger doses than 25 grains (1*5 U.) to an 
adult, nor should more tlian 60 grains be given in the 24 hours. It is con- 
veniently combined with arsenic (min. 2 to 3) in the form of liquor arsenicalis, 
since this has the effect of checking the occurrence of acne. If it be ad- 
visable to conceal the fact that bromide is being administered, Gelineau’s 
“ dragees,” each of which contains 15 grains of potassium bromide, may 
be prescribed. 

Bromism . — Even in ordinary doses, the bromides may cause some acne 
of the skin, especially in subjects who are prone to acne, but this is the sole 
derogatory effect of this remedy, which is of common occurrence. The true 
bromide rash, which was met with in the early days of bromide treatment 
when huge doses (even an ounce thrice daily) were in vogue, is highly char- 
acteristic. It is hardly ever seen in these days, but I have twice met with it 
from moderate doses of bromides. Mental dulling and conditions of sub- 
coma, which may occur from poisonous doses of the bromides, are rarely met 
with from appropriate medicinal administration, except in elderly subjects. 
The mental deterioration due to the epilejisy in certain cases is often attri- 
buted by the laity to this cause, but this occurs, and sometimes in much 
greater degree, in the absence of bromides. 

The second group is that of the malonyl-urea compounds, of which 
phenobarbitone (luminal) and soluble phenobarbitone are examples. These 
are very powerful drugs, and must be used with care. Phenobarbitone has 
certainly the advantage over soluble phenobarbitone in being more pro- 
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longed in iti action. It is conveniently prescribed in doses of ^ grain to a 
child, and 1 grainy with a maximum dose of 1 J grains, to an adult. In larger 
doses it is a powerful hypnotic, and in patients who have idiosyncrasy it 
may produce a troublesome kind of freilzy. It appears to be a more certain 
means of warding off attacks foi‘ many hours after its adminiLstration than 
is bromide. 

Whatever remedy is chosen, whether it be the bromide or luminal or a I 
combination of the two, it is essential if possible to anticipate the occurrence I 
of the fit by the administration of the drug. Thus, if fits are nocturnal only, \ 
the remedy is given in a single dose at night, or if diurnal only, in a single 
dose in the early morning. Again, if, as often happens, the fits occur soon 
after waking, then the single rdghtly dose should be used. Or, if the fits 
occur or are more frequent at the menstrual epoch, they should be antici- 
pated by increased dosage before and during that epoch. With fits that 
are diurnal and nocturnal, a night and morning dose should be used. As it 
is less important in patients who have employment when fits occur by night, 
and often most disastrous when they occur at work, for with the present 
Workmen’s Compensation Act no company will insure a known epileptic, I 
prefer to give phenobarbitone as the morning remedy and bromide as the 
nightly remedy, since I consider phenobarbitone to be the greater safeguard 
against the occurrence of the attacks. The question at once arises, Why 
should two remedies be used ? The answer is that these drugs are* by no 
means identical in action, and that the nature of th('. cause of epilepsy 
certainly varies in individuals. Some patients do best on phenobarbitone 
alone, others on bromide alone, and others on a combination of the two, and 
the best course can only be determined after trial. 

Recently, Merritt and Putnam in Boston have introduced the use of 
sodium diphenyl hydantoinate (dilantin, ejiauutin) for (q)ilepsy. Favourable 
results are claimed for this in cases that have not responded well to bromide 
or phenobarbitone, and some confirmation of its value is being obtained 
iri this country. Obtainable here under the names of epaiiiitin ami solantoin, 
it is dispensed in capsules containing I J grains. For small children dosage 
is begun with IJ grams twice daily, increased to three or even four times 
daily until optimal results arc obtained. For adults IJ to 3 grains twice or 
thrice daily may be given. Symptoms of intolerance or of overdosage arc 
tremor and unsteadiness, and these call for reduction of dosage. It seems 
safe to say that for adults a dose of 3 to 4 capsules daily is without untowclrd 
consequences, or unpleasant symptoms. 

AVhen the change is being made from some other medication to epanutiii, 
this should be gradual, one of the daily doses of bromide or of phenobarbitone 
being substituted in the first week, a second one in the following week, and 
complete substitution being achieved in the third week. It is perhaps too 
soon to estimate the vajuc of this drug in comparison with its many pre- 
decessors, but in some instances it is certainly more effective in controlling 
fits. Its use is said to be contra-indicated in elderly persons with hyper- 
tension and in debilitated subjects. 

Many other remedies have been advocated in epilepsy ; a few only have 
stood the teat of time and are still in use, both as alternatives and adjuvants to 
the treatment above given. These may be placed in order of merit as bella- 
donna, digitalis and allied drugs, especially adonis vernalis, opium and borax. 
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Belladonna has a sinking effect upon a few isolated cases. It makes 
some cases definitely worse. Digitalis and adonis vernalis are commonly 
used as adjuvants, and 1 think sometimes with benefit. Morphine given in 
careful doses is of groat use in status cpilepticus. Thyroid is often of value 
in the epilepsy associated with cerebral agenesia (cerebral diplegia), mental 
and bodily backwardness and infantilism. It probably acts by rendering 
bodily metabolism more normal and in enhancing development. 

Status Epilepticus. — The treatment of this condition, and that of 
rapidly repeated fits which not infrequently merges into status epilepticus, 
is quite different from that of epilepsy in general, for the remedies useful in 
the latter condition are useless and even do harm in this urgent and dangerous 
state. The first thing to be done is to check the convulsion, and this is best 
achieved by the hypodermic injection of Jth of a grain of morphine. (Gowers 
preferred hyoscine.) Another remedy is paraldehyde, in large doses 
(300 minims), and this has recently been successful at the National Hospital. 
It has the obvious advantage that it is stimulating and not depressant. 
The remedies formerly used such as bromide and chloral by the rectum 
are worse than useless. The next measure is to secure that the patient shall 
be provided with adequate stimulants in the form of food, water and even 
alcohol. To which end a nutritious liquid meal of high stimulating value and 
containing sugar to combat acidosis should be given by means of the nasal 
tube at regular intei'vala. An action of the bowel should be obtained as 
soon as possible, witli a rapidly acting aperient administered with the food, 
and by warm water enemata. The pyrexia should be controlled by sponging 
repeatedly, and if high by continuous immersion, alid this alone will some- 
times liave a dramatic effect in checking convulsion when pyrexia exists. 
When consciousness returns, feeding and stimulation must be carefully 
coutiiiLied, with a gradual resumption of the routine treatment of epilepsy. 

NAKCojUiPSY. — In this remarkable and, as Adie has shown, by no means 
rare condition, two quite different kinds of attack occur. The one is the 
sudden onset of a})parently normal sleep, which comes usually at a moment 
of inattention, several times a day. The sleep lasts from a few seconds to 
a few minutes ; it is rousable, and the patient is wide awake at once and 
knows that he lias slept, and sometimes that he has dreamed and can describe 
the dream. Many of the patients have a warning in the way of a feeling 
of intense fatigue and, thereafter, can so far repel the onset of the attack 
by an effort of will as to be able to get out of harm’s way ; but the attack 
is inevitable, and it is always the more severe the longer it is resisted. The 
second variety of attack is called the “ cataplectic ” attack, and this is 
produced mostly from a sudden emotion, wliich may be of any kind, but is 
usually an emotion which provokes laughter. There is a sudden feeling of 
intense weakness in the limbs, which become flaccid. The patient drops 
anything that he may be bolding and crumbles to the ground, but often 
only into the sitting j)osition. The eyelids drop and the head falls forward 
with the jaw dropped, and there is sometimes twitching of the muscles of 
the face, tongue and neck. There is complete inability to move the bmbs 
and generally inability to speak, but consciousness is completely retained, 
so that the patient is afterwards able to recount every event and repeat 
every word spoken during the attack. In one typical case 0. cataplectic 
access was habitually induced by feelings of amusement or of anger, but 
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surprise was equally effective. Thus, when fly-fishing, a suddenly rising fish 
caused the patient’s rod to droop in his suddenly weakened arm, and when 
shooting his gun drooped helplessly if a bird broke unexpectedly into view 
near him. 

Usually an idiopathic malady, narcolepsy has been recorded in a few 
instances as a sequel of encephalitis lethargica. The malady appears never 
to be familial, and it does not occur before the age of puberty. Once de- 
veloped, it usually continues throughout life, with variable frequency of the 
attacks. In most cases (amphetamine) benzedrine sulphate is specific in its 
action on narcolepsy. An initial dose of 1 tablet (10 mgm.) after breakfast 
and another after luncheon. This may be cautiously increased to 2 or even 
3 tablets after these two meals, with a smaller dose after tea. Symptoms 
of overdosage arc sleeplessness, restlessness and tremulousncss. Less 
efficacious, but yet of distinct value in some cases, is ephcclrine sulphate of 
doses of grain twice daily. 


MIGRAINE 

Synonym. — Paroxysmal headache. 

Definition. — A common malady of which the only essential character- 
istic is recurring intense headaches, which usually develop on waking iil the 
morning, and may be unilateral, frontal, occipital or general. The attacks 
usually date from childhood, but sometimes commence during later life. 
The headaches are often associated with vomiting, which has given rise to 
the designation “ sick headaches ” or “ bilious attacks,” with which is 
associated much vestibular disturbance as in sea sickness, and with peculiar 
disturbances of vision. Less common symptoms of the disease are peculiar 
alow sensory aurae, which occur in no other malady, attacks of hemiplegia 
or monoplegia or of aphasia, and attacks of ophthalmophigia. Some of these 
phenomena may accompany the headaches, but others occur in attacks 
quite apart from the headaches, and may for that reason give rise to difficulty 
in diagnosis. 

-Etiology. — The malady commonly makes its appearance at about the 
age of puberty, and tends to persist, with fluctuations in severity and fre- 
quency of attacks, until middle age, disappearing in women with the meno- 
pause. Its persistence in old age is exceptional. A history of familial in- 
cidence is common, and the subjects arc commonly of an energetic and 
intelligent type. 

Nothing is known with certainty of its essential nature of causation, 
and in consequence hypotheses are rife. Thus, digestive disorders, errors 
of refraction, of metabolism and of endocrine function have all been evoked 
as responsible factors, though without clear evidence in the case of any of 
them. Yet the correction of such errors when they obtain does not suffice 
to cure the malady, and it is probable that they arc never more than pre- 
cipitating factors in susceptible subjects. Spasm of cerebral arteries has 
also been suggested as a cause of the attacks, but again without adequate 
grounds. 

The subjects of migraine are often bad sailors and bad train travellers, 
and mental and bodily fatigue and emotional disturbances are commonly 
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followed by an attack. It is important to remember that tumours of the 
occipital lobe and also intracranial aneurysms may be associated with 
attacks exactly resembling migraine. 

Symptoms. — The subjects of migraine are usually otherwise quite healthy, 
and are often robust and strong. No peculiarities of blood pressure are 
noticeable. Premonitory signs of the attacks are present in some cases, 
and these may take the form of an unusual feeling of well-being and intel- 
lectual acuity, or, on the other hand, of lassitude and depression. The 
attack commences most commonly on waking in the morning, when on 
raising his head from the pillow the patient experiences a sense of vestibular 
disorientation with giddiness, ocular confusion and nausea, such as is com- 
monly felt at the commencement of sea sickness. It is at this stage- of the 
attack, and within a few moments of its commencement, that the visual 
phenomena occur when these are present. Often the patient vomits at 
once from the vestibular disturbance, but sometimes vomiting is delayed for 
hours, and the vomiting may be continued as long as the giddiness persists. 
The visual disturbances last but a short time (from 10 to 20 minutes), but 
leave, as a rule, some confusion of vision and discomfort throughout the 
attack. The headache follows shortly upon these initial symj)tomB. It is 
cumulative, and expansile in character, and often begins constantly in a 
localised spot in the temple, forehead or eyeball, as a shai*}) boring pain 
which gradually spreads, and may involve the neck and arm. The pain 
may be unilateral, frontal, occipital or quite general. As the headache 
increases the face becomes pale and grey, the patient becomes much pro- 
strated and incapable of mental or physical effort, and is unable to take food. 
Light, noise and movement aggravate the pain. After remaining in this 
condition for many hours, he falls into a heavy sleep, and awakes next 
morning shaken by his illness, but otherwise well. The above description 
covers many attacks of migraine, but many variations occur. The attacks 
do not always occur on waking, they may come on at any time of night or 
day. They may be rapidly transient, lasting but a few hours only, or they 
may last for days and even as long as 3 weeks, and give much anxiety in the 
attempts to provide nourishment and sleep for the patient. In some cases 
of long standing, the attacks become less severe towards middle life, and a 
persistent aggravating headache may develop between the attacks. When 
such a persistent headache is complained of alone, it is very important to 
inquire about preceding migraine, for the same treatment is applicable to 
the two conditions. One of the most characteristic features of the headache 
is that when once it is in full swing, no remedies will relieve it except natural 
sleep. 

Visual 'phenomena . — Considering how very common migraine is, it must 
be clearly understood that any visual phenomena except slight confusion of 
vision accompanying the attacks, are rare. These may take the form of 
general mistiness of vision, floating spots, scotomata, bright stars and colours, 
hemianopia, double hemianopia with complete blindness, or psychic hallu- 
cinations of vision. In connection with scotoma and with hemianopia, the 
phenomenon of teichopsia may occur as follows ; Upon the dark back- 
ground of the scotoma or hemiauopic field, a ball of light appears, which 
grows larger and becomes dark in the centre. This ring of light breaks at 
one spot, opens out and takes the form of a series of entering and retreating 
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angles (castellation figurp) wbicli bepome gloriously colourcji (fortification 
spectrum) and which later become fragmented and fade. These visual 
events usually occur at the very beginning of the attack, before the headache 
develops, and they are rapidly evanescent, but they may occur as isolated 
phenomena, when no lujadache occurs. 

Af basic attacks may take the form of confusion of speech, word-blindness, 
or even of loss of speech-acceptance and exteriorisation. They accompany 
the headaches and occur at the commencement of the attacks. They are not 
of common occurrence. 

Hemiplegic and monoplegic attacks usually occur cpiite apart from the 
attacks of headache. They, too, occur on waking, and consist ol‘ a transient 
uselessness and weakness of limbs, which lasts a few hours only. They are 
characterised by their occurrence in young subjects who suffer from ])ro- 
nounced migraine ; they are rapidly transient and are not accompanied by 
01 ‘ganic signs, and almost invariably other members of the family are 
migrainous, and suffer with similar al.tacks of jiaralysis. In Michell Clarke’s 
cases, 11 memb(‘rs of one family in three generations \vere so aifected. 

Sensory aurw . — These arc sonn^what rare events, but thc}'^ are pathogno- 
monic of migraine, and usually occur quite aj^art frojn the headaches. The 
aura commences upon the perijhery of a limb and is likened to that which 
would be produced by a multitude of cold-footed insects (jreeping on the 
skin. It travels very slowly towards the proximii.y, taking half an liour or 
more to reach from the fingers to the head, and is very alarming to* the 
patient. It disappears rapidly without further ev(mt. It is the only aura 
with an exceedingly slow spread. 

Ophifialmoplegia . — This is a very rare but most important event. It occ-urs 
only at the height of the headache, in severe attacks. Iiiclcicd, the ])atients 
usually say that the headache, during which the oplithalmoplegia occurred, 
was the very worst they had ever experienced. It is a pai alysis of the oculo- 
motor nerve trunks, most commonly of the sixth nerve alone, but sometimes 
of the third or fourth nerves, or of a combination of these three. It is gener- 
ally unilateral, but may occur simultaneously on both sides. Severe diplopia 
results. It jiasses off in from a few days to a few weeks. When once it 
has occurred, it is apt to recur with subsequent attacks. Jn one of my 
patients, paralysis of the sixth nerve persisted for 18 months, gradually 
lessening between the attacks, and becoming complete with each fresh attack 
of headache. It disappeared completely, with the c-essatiou of the headaches, 
when adequate treatment was adopted. 

Diagnosis. — This presents little difficulty, if it be borne in mind that long 
installed recurring headaches on waking in the morning are surely migraine. 
The condition of the urine should exclude those renal eases with migrairui- 
like headaches. Each case should be carefully examined for signs of organic 
nervous disease, and especially for persistent hemianopia and papilloedema, 
wliich would indicate an organic lesion of the occipital lobe. Those who 
are not familiar with the full range of sensory symptoms that may precede 
the onset of the headache, and do not realise the severe disturbance of the 
speech function whiph in some cases accompany them, are apt to take an 
unduly grave and erroneous view of the history given by a subject who 
has experienced them. Thus, a diagnosis of petit mal, or of cerebral turnout 
is not rarely made. It should be remembered, therefore, that the disturb- 
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ances which occur in a minor epileptic attack arc momentary in duration 
and never persist, as do the migrainous symptoms in question, for several 
minutes. Again, consciousness is neither lost nor blunted in migraine. 
Although, as has been pointed out, a rare case of migraine ultimately turns 
out to be one of cerebral tumour, the latter diagnosis cannot readily be 
made unless there arc supporting signs of a structural lesion. It is probable 
that the so-called ophthalmoplegic migraine, in many instances at least, 
is a symptom-complex bearing no relation to true migraine but dependent 
upon a gross intracranial lesion, perhaps most often an nnruptured aneurysm 
of the internal carotid artery. 

Treatment, — There arc but few cases of migraine that cannot be materially 
benefited by treatment. Some are completely cured, while in others the 
attacks become milder and occur at much longer intervals. Careful atten- 
tion should be paid to improvement of nutrition and general health, should 
these be defective. The avoidance of undue fatigue and of worrying 
emotions, and of any factors which are known to produce the attacks, is 
important. Errors of refraction should be adjusted if they are important. 
Medicinal treatment is by far the most useful agent. A mixture containing 
min. 1 of liq. trinitrinae, min. 5 of liq. strychninso, min. 10 of tinct. gelsemii, 
and 10 grs. of sodium l3romide, made acid to preserve the stability of the 
nitro-glycerine, and administered thrice daily for many weeks or months, 
was advocated by Gowers ; and truly there are few cases of migraine which do 
not derive great beuelit or complete cure from this treatment. Phonobarbi- 
tone, in doses of 1 grain given every night, is most valuable, and may be 
used in addition to the foregoing prescription. The individual attacks are 
difficult to relieve. Sometimes a full dose of phenazone, acetanilide, phen- 
acetin or aspirin given at the very commencement of the attack will ward 
it off, but these are useless when the headache has fully developed. The 
use of ergotamine tartrate — by mouth or hypodermically — has recently 
been recommended as an effective method of cutting short an attack of 
migraine. In some subjects, though by no means in all, it is useful for this 
purpose. Sometimes a full dose of alcohol has the same effect. It remains 
to keep the patient as comfortable and quiet as possible till sleep occurs. 
Where the attacks last over the 24 hours, and especially when they last for 
days, the only remedies are to induce sleep and to keep the patient nourished, 
the latter object being difficult to attain in long-lasting attacks. To this 
end hypnotics, such as barbitone or carbromal (adaliii) may be used. 

James Collier. 

Revised by F. M. R. Walshe. 


CHOREA 

Synonyms.— St. Vitus’ Dance ; Sydenham’s Chorea ; Rheumatic 
Chorea. 

Definition. — Chorea is an affection of the nervous system caused by 
rheumatic infection, and characterised by the occurrence of spontaneous 
involuntary movements, irregular both in time and in place of occurrence 
and in nature ; by iiico-ordination of voluntary movements ; by muscular 
weakness, and by a variable degree of psychic disturbance. 

54 
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iEtiology. — Chorea is rare among negroes, Indians and coloured races, 
whilst it is especially common in Jewish races. It is much more common 
among the poorer classes than among the well-to-do. Its incidence is upon 
nervous highly-strung subjects rather than upon the phlegmatic, and this is 
probably to be explained by the fact that the rheumatic subject is likely 
to be nervous and highly strung. Chorea is practically unknown during 
the first three years of life, and is very rare before the fifth year has passed. 
Common between the ages of 5 to 10 years, it reaches its maximum incidence 
between 10 and 15 years. After the age of 20 it is rare, except in connection 
with pregnancy ; but a few cases have been reported up to the age of 
60 years which have certainly been examples of rheumatic chorea. Females 
are affected twice as frequently as are males. Heredity concerns the incidence 
of chorea in two ways : firstly, as regards the inheritance of the rheumatic 
tendency, which is the most important cause of chorea ; and secondly, in 
respect of the inheritance of the neuropathic tendency, for it is when these 
two are coincident that chorea is most prone to occur. As early as 1802 
rheumatism was regarded as the cause of chorea, and all subsequent investiga- 
tions have upheld this theory. The family history of a choreic patient gener- 
ally brings to light the occurrence of acute rheumatism, of cardiac disease 
and of other rheumatic manifestations among other members of the family. 
Often the patient has suffered with rheumatic erythema, purpura, rheuipatic’. 
nodules, recurrent sore throat and growing pains before the appearance of 
the chorea ; less often an attack of acute rheumatism or cardiac disease 
has occurred. A large percentage of those patients who have never shown 
any sign of the rheumatic state before or during the attack of chorea sub- 
sequently suffer with rheumatic symptoms. The British Medical Associa- 
tion Collective Investigation Committee found that rheumatism preceded 
the chorea in 26 per cent, of the cases, and that in 46 per cent, of the re- 
mainder rheumatic signs accompanied the chorea, or appeared subsequently. 
If to the total of choreic patients who ]3resent rheumatic signs at some time 
or other, one adds those with no personal history of rheumatism, but with 
a family history of rheumatism, it will be found that there are but few cases 
of chorea in which a personal or family history of rheumatism is absent. 

Psychical disturbances . — Any emotional disturbance, such as fright, 
anxiety, depression or overpressure in school, may sometimes act as immediate 
determining factors, but much more often these events simply aggravate 
symptoms which are already present in slight degree. 

Pregnancy . — The relationship of pregnancy to chorea is very definite. 
It is generally met with in first pregnancies, and before the age of 25 years, 
and in most cases the pregnancy appears to be the only obvious cause for 
the chorea. The onset of the chorea is usually between the first and third 
months of pregnancy. It ^s liable to recur with subsequent pregnancies. 

Pathology. — The complex nature of the involuntary movements in 
chorea, and their association with psychical disorders of greater or lesser 
degree indicate the cerebral cortex as the seat of the pathological process. 
The essential lesion has proved very difficult of detection by microscopical 
investigation, but according to Greenfield and Wolfsohn it consists in a 
diffuse meningo-encephalitis affecting mainly the cerebral cortex, the basal 
ganglia and the pia-arachnoid. 

Symptoms. — The onset is usually gradual, but it is sometimes abrupt, 
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when emotional disturbance has been the determining cause. The appear- 
ance of choreic movements is often preceded by alterations in the mental 
and physical condition of the child. She becomes nervous and more impres- 
sionable than before. She is increasingly unable to apply her attention. 
She becomes clumsy in her movements — and lets fall objects which she is 
holding. Anaemia, apathy and languor and irregularity of appetite are 
commonly present. At this time, careful observation will discover slight 
involuntary movements of the face and fingers which are often unilateral 
ill distribution. From day to day the movements become more marked 
and spread to the limbs and trunk. The face is constantly grimacing, and 
the hands and arms scarcely cease from turning about, and affection of the 
legs makes the walking irregular and clumsy. The child can no longer keep 
still, the respiration movements become irregular and spasmodic, and the 
chorea is fully developed. The characteristic symptoms of a well-marked 
case of chorea are — (1) involuntary movements ; (2) weakness of voluntary 
movements ; (3) ataxy or loss of precision of voluntary movement ; (4) 
emotional instability and other psychic disturbances. 

1. The involuntary movements arc always irregular as regards time 
and as regards the nature of the movement. Similar movements are never 
repeated successively in the same part. Each movement begins rapidly, and 
ends suddenly, and one frequently sees the involuntary movement compli- 
cated by the addition of a voluntary movement to cover the fault. T1 e 
majority of the movements are complicated, involving several muscles and 
often more than one joint. In the face, the more simple movements take 
the form of asymmetrical twitches in the lips, and about the angles of the 
mouth and orbits. In more severe cases, the strangest grimaces may occur. 
The tongue is thrust into one cheek, then projected just in time to escape 
the sudden snap of the open mouth. When asked to show the tongue, the 
child puts it out rapidly and holds it there by closing tlie teeth upon it. 
Smacking of the tongue and palate may often bo heard at a distance. Lateral 
movement of the jaw is common. According to the severity of the case, 
speech may be dilficult, the words being articulated slowly in slurred mono- 
syllables. For the same reason, swallowing may be dilficult or impossible 
in severe cases, and may necessitate nasal feeding. That the ocular muscles 
participate in the involuntary movements only in very severe cases. 

Ill the upper extremities the movements appear first in the hand. The 
thumb is more restless than the fingers, which are spread and pressed to- 
gether, Hexed and extended, alternately ; the wrists twist about irregularly, 
the forearms are constantly agitated with movements of pronation and 
supination, flexion and extension ; while all possible movements of the 
shoulder occur. When the upper extremities are outstretched, the hands 
assume the position of flexion at the wrist and over- extension at all the finger 
joints in so many of the cases as to make this a characteristic feature of chorea. 
The lower extremities are less severely aflected than is the rest of the body, 
and here the movements arc best seen when the child is lying down. The 
gait tends to be clumsy and insecure, and in severe cases walking becomes 
impossible. Alteration of the rhytlim of the respiratory movements is con- 
spicuous and is highly characteristic of chorea. The breath is often taken 
rapidly and held for some time, then let go with a loud sigh. The trunk is 
often involved, and movements of a writhing nature are characteristic. 
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So far as the limbs are concerned, the movements may be confined to 
one side, more commonly the left side, and the condition is then called 
hemichorea ; but the involvement of the face and trunk is always bilateral 
and is generally equal upon the two sides. In hemichorea, the movements 
are always of slight severity. Severe chorea is never confined to one side. 
Choreic movements cease during sleep, and, except in severe cases, can be 
controlled more or less by voluntary effort; the attempt to write, for 
example, will generally cause cessation of the movements in the right arm 
for the time being. They are generally increased by observation, emotion 
and self-consciousness, but in a few cases it will be found they are worse 
when the child is alone and unobserved. The violence of the movements 
of the limbs may cause the skin over the prominences to ulcerate from 
friction against the clothing, and the head and limbs may be badly bruised 
from contact with adjacent objects, and unless the patient be properly 
protected, wounds may occur, which are liable to infection with such grave 
consequences as abscess, erysijielas and pyaemia. 

2. Loss OP PowEii is shown in the mfid cases by incapacity for exertion 
and undue fatigue. More severe degrees of paresis may accompany or 
succeed the appearance of the movements. It may be observed that in one 
limb, or upon one aide of the body, the choreic movements are becoming less 
marked, and that the limbs are becoming progressively weaker. Soon the 
arm hangs loosely by the side, and the log is dragged in walking. The degree 
of choreic paralysis bears no relation to the severity of the movements, for 
the former may be severe, when the latter are slight and vice versa. Choreic 
paresis is apt to return with successive attacks of chorea, but not always 
in the same region. 

Lim'p Chorea (chorea 'niollis ), — This is a more severe degree of choreic 
paralysis affecting the whole musculature. It may be preceded by the 
usual symptoms of chorea. More often the paralysis is the first noticeable 
symptoms, and this develops rapidly in from 24 to 48 hours. The paralysis 
is characterised by complete fiaccidity of the limbs ; the child lies upon its 
back and does not move, and if one of the limbs be raised from the bed and 
then released, it falls Hmp and lifeless. The head is no longer held in a natural 
position, but falls round on to the ear. Careful investigation, however, 
rarely fails to reveal some slight choreic movements, either in the face or 
in the fingers. Paretic chorea and chorea mollis run a benign course, and 
recovery is said to be almost invariable. 

3. Inco-ordination op voluntary movement may be the first symptom 
of chorea to draw attention, and it may precede the appearance of the choreic 
movements. It may be very obvious when the movements are slight, and it 
is most noticeable in those of the hand and forearm, which lack precision, and 
in those of articulatiort, deglutition and respiration. The involuntary move- 
ments that have been described are superimposed upon voluntary move- 
ments which they render inco-ordinate, at times interrupting them abruptly 
and at other times tending to prolong them. 

4. Psychical disturbances are common, some degree of emotional 
instability, failure of attention and depression being present in most cases, 
and, generally, in proportion to the severity of the affection. Delirium may 
occur in acute and grave cases. It is usually violent and loquacious, and 
resembles other forms of toxic delirium, and it is of serious prognostic import. 
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Mania is quite exceptional in children, but it is not an uncommon complica- 
tion in adolescents and adults. The form of the aberration may be acute 
mania, melancholia or delusional insanity. The psychical disorders, slight 
or severe, usually disappear with the chorea, and in all cases the prognosis 
as regards permanent mental recovery is good. 

OcuLAH Phenomena. — The pupils are frequently dilated and may be 
unequal and excentric, and hippus may be present. 

Sensibility is not impaired. The sphincters are not affected. The skin 
reflexes are normal. The deep reflexes are also normal in a large proportion 
of cases, but often the knee-jerk shows an alteration which is peculiar to 
chorea. On tapping the patellar tendon, the resulting contraction of the 
quadricejjs is unduly sustained, and the leg remains in a position of extension 
at the top of its excursion for several tenths of a second. This is not invari- 
ably present even in a series of knee-jerks taken successively from a single 
subject, and the occasional appearance of an apparently sustained jerk is 
due to the coincidence of reflex contraction and choreiform movement. In 
severe cases, the deep reflexes may be diminished and rarely may be absent 
for months. 

Hheumatkj Manifestations. — Cardio-vascular changes are common in 
chorea. In nearly all the cases, careful and repeated examination of the 
heart will reveal slight dilatation and reduplication of the second sound, 
often with reduplication of the first sound, and increased rapidity of the 
pulse. Doubtless these are sigiis of a slight myocardial weakness, resulting 
from the rheumatic infection. Irregularity of the pulse is probably dependent 
upon the altered rhythm of respiration. Systolic murmurs are common, 
and these may be hoemic in nature, or may be the expression of cardiac dilata- 
tion, but in the majority of cases they arc indicative of endocarditis. Endo- 
carditis is present in 90 per cent, of the fatal cases. At least one-half of all 
cases present cardiac murmurs, which are suggestive of the presence of 
endocarditis, while some cases with no cardiac murmur during life are found 
post mortem to have endocarditis. The mitral valve is commonly affected, 
lesions of the aortic valve being quite rare. Pericarditis is a frequent associate 
of endocarditis ; only in rare instances does it occur alone. The valvular 
affections which arc met with in chorea may be the result of antecedent 
rheumatism, or they may develop in the course of the chorea ; or while no 
signs of endocarditis are present during the attack, the patient may shortly 
afterwards present the signs of organic valvular disease. Cutaneous affections 
which occur in rheumatism are met with also in chorea, namely, erythema, 
purpura and subcutaneous nodules. Acute articular rheumatism is com- 
paratively rare, and when it occurs it is usually accompanied by a cessation 
of the choreic movements. When rheumatic phenomena are present and in 
the acute mania of chorea, pyrexia is usually present, but uncomplicated 
chorea is an apyrexial disease. 

Recurrence. — One-third of the subjects of chorea have more than one 
attack. Females are more prone to a recurrence than males in about the 
same proportion as they arc more liable to original attacks. The average 
interval between the attacks is one year. If, therefore, a patient has remained 
well for 2 years, it is improbable that a recurrence will take place. The 
greater the number of choreic attacks, the more likely is the heart to be 
found affected, and, therefore, cardiac complications are more often met with 
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in recurrences. In a recurrence of chorea the symptoms are usually less 
severe and their duration shorter than in the original attack. 

Course and Prognosis. — The disease tends to a spontaneous termina- 
tion after a variable time, which is usually from 6 weeks to 6 months. The 
duration rarely falls short of the earlier period. The average duration of 
cases treated in hospital has been found to be 10 weeks. Cases which last 
for more than 12 months are not rare, and slight cases with remissions mayj 
last several years. The course of the malady is that after a gradual develop-! 
ment of symptoms, there is a stationary period during which symptoms are 
well marked, followed by a period of gradual diminution. In some of the 
more severe cases of chorea where deglutition is difficult the patient is likely 
to be insufficiently fed ; and this constitutes a grave danger, since in the 
coliditioii of semi-starvation so induced, the chorea develops apace. Articu- 
lation and swallowing become impossible, and the movements become 
ceaseless, so that both rest and sleep become impossible ; the patient wastes 
rapidly, and is in danger of death from exhaustion unless prompt measures 
for restoring tlu! depleted nutrition are taken. This is the condition known 
as “ chorea gravis.” 

The proportion of fatal cases occurring in chorea is less than 2 per cent. 
Death is most often met with in first attacks, occurring about the age of 
puberty, and it is very uncommon in young children and in recurrences of 
chorea. 

Diagnosis. — The nature of the involuntary movements of chorea is 
usually so characteristic as to make diagnosis easy, and to avoid any confusion 
with other maladies which present conspicuous involuntary movements. 
Nevertheless, occasionally a case of multiple tics in a child does present 
difficulties, for the movements are not — as is so commonly stated— invari- 
ably repetitive. In chorea the involuntary movements may lead to the 
dropping of objects from the hands. This does not happen in the case of 
tics. Again, when the choreic subject gives the observer a firm and sus- 
tained handclasp, the irregular waxing and waning of the muscular contrac- 
tion may be felt throughout by the observer. In a case of tics, the contraction 
is steadily maintained as in the normal subject. In myoclonus, the 
movements are short and shock-like, while in athetosis they are slow and 
rhythmic. 

Treatment. — It is all-important in the treatment of chorea, from the 
mildest to the most severe cases, that physical and mental tranquillity 
should be secured. It is well to commence treatment in every case with 
several days’ absolute rest in bed, provided that such treatment can be carried 
out without entailing the fretting which enforced imprisonment may produce. 
A bright room, an interesting companion, and varied amusements during 
the period of rest, are desirable, and isolation from other children is advan- 
tageous. It is, however, better to abandon enforced rest than to allow it 
to become irksome to the patient, and result in mental depression and 
emotional upsets — conditions above all things to be avoided. 

When absolute rest is considered inadvisable, or after it has been carried 
out, the ordinary periods of rest should be prolonged. The child should 
be well clad in woollen garments, especially at night, since the spasmodic 
movements are liable to leave her uncovered. Improvement in the condition 
of bodily nutrition is to be aimed at in all cases. Choreic children are mostly 
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ill-nourislied and thin, and the effect of a liberal supply of food and nutritious 
food upon the course of the disease is striking. When swallowing is difficult, 
it is best to resort at once to nasal feeding, which rarely causes as much 
discomfort as the ineffectual and exhausting endeavours to take food with 
the spoon. A china fceding-cup must never be used, since the spout may be 
broken off ; an enamelled metal cup is safe. It has been pointed out above 
that chorea gravis is dependent upon a condition of relative starvation, and 
here nasal feeding should be employed, and the meal should consist of strong 
beef-tea, Benger’s food, lactose and milk ; it should not measure more than 
three-quarters of a pint for a child of 8 years old. Severe cases, in which 
the movements are violent, call for skilled attention, and a trained nurse 
is required night and day. The patient should lie upon a water mattress, 
placed upon a large guarded bed, the sides of which are everywhere protected 
by pillows, which must be fixed. When a cot is used, it is easy to pad all 
the ironwork with cotton-wool, over which bandages are wound. If the 
limbs are injured, they should be wrapped in cotton-wool applied with a 
light bandage, 

When the patient is improving, measures calculated to enhance control 
of the limbs, such as exercises under supervision and simple drill, are very 
useful in liastening the disappearance of the movements. Warm and tepid 
baths and douches applied regularly and in such a way as to be grateful to 
the patient, and to produce no fright, are very useful adjuncts. The com- 
pounds of salicylic acid arc of great value, and of these aspirin is the most 
useful. It should be given thrice daily after meals in doses of 10 grains for 
a child between the ages of 6 and 14 years, and 15 grains for an adult, and 
it should be continued until convalescence is complete. It is well borne' 
and has no deleterious effect, and even more frequent doses may be given. 
A larger dose given at night is the best remedy for sleeplessness. In very 
severe cases, the administration of hyoscine is sometimes very useful. It 
should be given in doses of tJofli grain thrice daily. The administration is 
followed immediately by wide dilatation of the pupil and slight flushing, and 
by peaceful sleep. The bromides have little or no value as sedatives. In 
addition to the above remedies, tonics such as iron, glycerophosphates, hypo- 
jihosphites, strychnine, cod-livcr oil and malt are often valuable, especially 
during convalescence. 


Huntington’s Chorea 
Synonym. — Hereditary chorea of adults. 

This is a somewhat rare disease, in which symptoms almost identical 
with those of rheumatic chorea, namely, involuntary spontaneous move- 
ments, ataxy, paresis and slow and slurring articulation, gradually appear 
in adult life, and usually about the age of 40 years, and are accompanied 
by progressive mental failure, with delusions and suicidal tendency. The 
choreic movements are never severe, but the inco-ordination may be well 
marked. Maniacal outbursts are not uncommon. The disease always 
progresses slowly to a fatal termination in from 5 to 30 years, and treatment 
is entirely unavailing. It is a familial disease, and the transmission is direct 
from parent to child ; but if a generation escape the malady, it seems not to 
reappear subsequently. Sporadic cases, in which no heredity can be traced, 
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dOt however, occur. The sexes are equally afEected. Further than the 
heredity no causal factors are known. The morbid anatomy consists in a 
slow progressive degeneration of the nerve-cells of the cerebral cortex and 
basal ganglia, with consecutive atrophy of the convolution, neuroglial over- 
growth and meningeal thickening. 

Senile Chore a 

A malady in which typical choreic movements constitute the chief feature 
is met with in elderly people, and is possibly due to a progressive neuronic 
degeneration in that region allected in the other forms of chorea. It differs 
from Huntington’s chorea in the late onset, the absence of heredity, and in 
the absence of mental changes. 


MYOCLONUS 

Synonym . — Paramyoclonus multiplex. 

The characteristic symptom of this condition is the occurrence of sudden 
shock-like contractions of the muscles, which may vary in intensity from 
simple fibrillary twitching to contraction which causes a violent movement 
of a limb. The movements are often symmetrical, and are especially 
incident in the proximal muscles of the limbs. 

./Etiology. — The malady appears in children usually between the ages of 
5 and 16 years, while in adults it commences between the ages of 25 and 
40 years. Both sexes are liable to the affection. Many instances, in which 
several children of the same parents have been affected, have been recorded, 
and in a few the malady has been transmitted through several generations. 
Nothing further is known as to the causation. 

It is probable that the seat of the morbid process is in the cells of the 
cerebral hemispheres, since myoclonus is further associated with epilepsy 
and with progressive mental failure. 

Symptoms. — The movements of myoclonus are simple sudden move- 
ments, and may exactly resemble the movement resulting from a single 
faradic stimulus. Each movement commonly involves a single muscle only, 
and it may concern no more than a few fibres, resembling then the fibrillary 
twitching common in progressive muscular atrophy. Im-other eases, many 
muscles may be implicated in the shock-like spasms, which may be of so 
violent a nature as to throw the patient to the ground. The distribution 
of the contraction is never determined by that of the nerve supply, nor do 
the muscles contract according to their synergic association. Myoclonic 
movements are irreguiar as regards rhythm and range of successive move- 
ments. The upper limbs are more affected than the lower, and the proximal 
parts more than the distal, while the periphery, the hand and foot, often 
escape. Voluntary muscular effort usually checks the myoclonic movements, 
but in rare instances it excites or augments the spasm. The electrical 
excitability of the muscles is unaltered, and there is no muscular wasting, 
but the mechanical cxcitabibty of the muscles is increased, and percussion 
of a muscle may evoke the spasms. The sphincters are unaffected. The 
reflexes, both superficial and deep, are normal. Sensory phenomena are 
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absent. Spcecli may be seriously interfered with when the muscles of jaw, 
tongue, palate and larynx are implicated, and spontaneous laryngeal and 
pharyngeal noises may occur. The ocular muscles seem never to be the 
seat of the movements. Epileptiform convulsions are present in some cases, 
and for these the term “ epileptic myoclonus ” has been used. 

Diagnosis. — This is not difficult since the simple shock-like movements 
in symmetrical muscles, without any resemblance to volitional movements 
and entirely destitute of rhythm, occur in this disease alone. 

Course, Duration and Prognosis. — ^Myoclonus, as a rule, is a slowly 
progressive affection up to a certain stage, and wlicn this is reached it may 
remain stationary for years, having little tendency to shorten life, death 
ultimately occurring from some other disease, without any period of freedom 
from the spasms. Rarely the disease has ended fatally within a few months 
of tile onset, with progressive mental failure and coma. 

Recovery may take jilace spontaneously, or as a result of treatment, but 
the affection is very prone to reemr. 

Treatment. — Every available measure should be used to improve the 
general bodily condition so as to bring about a more stable condition of the 
nervous elements, by improving their nutrition. The only drug which 
influences the disease is arsenic. It must be borne in mind that the malady 
is an intractable one in proportion to the time the symptoms have persisted, 
and that some cases recover spontaneously. 


SPASMODIC TORTICOLLIS 

Definition. — A disease of the nervous system, characterised by tonic 
and clonic contraction of the superficial and deep muscles of the neck, causing 
the head to assume either a position in which it is turned to one side and 
Liji wards, or a jiosition of marked retraction (retrocollic spasm). It is more 
correctly to be regarded as a disturbance of movements than of muscles, 
and perhaps, physiologically considered, it may be spoken of as a disorder in 
the carriage of the head. This carriage is a more complex and highly co- 
ordinated function in the erect posture than in the quadrupedal posture ; 
it is a function peculiar to man, and in this sense is of recent evolutionary 
development. We may perhaps see in this a factor determining its frequent 
derangement, as in spasmodic torticollis. 

iEtiology. — The disease is most frequently met with in nuddle-aged 
adults, but it may occur at any age from puberty onwards. It is twice as 
frequent in females as in males. The causation is most obscure. Not 
infrequently neuropathic heredity, such as epilepsy and insanity, exists, 
and the patients arc often of highly-strung, nervous, irritable dispositions. 
Nervous shock, prolonged anxiety, and general ill-health have frequently 
preceded the onset of symptoms. Less often local strain, or injury and 
exposure to cold, have been the presumably exciting causes. In a few 
cases it appears to develop from an occupation neurosis ; it developed, for 
instance, in a tailor who in drawing each stitch had the habit of making a 
short jerking movement of the head to one side. It occasionally occurs as 
a symptom of hysteria ; but such cases should be carefully separated irom 
those in which there is no hysterical manifestation, as being more susceptible 



1706 


DISEASES OF THE NERVOUS SYSTEM 


to treatment and having no tendency to recur when once cured. A torti- 
collic movement may occur as a variety of tic. In one case under our care 
typical torticollis was the end-result of lethargic encephalitis. 

Pathology. — No morbid anatomical changes have been found. On 
account of the involvement of several muscles, effecting special movements, 
in this disease (as is well instanced by the over*action of the frontalis in 
retro collie spasm, for retraction of the head is always normally associated 
with raising of the eyebrows in the act of looking up), it is probable that', 
torticollis is due to disorder of those centres which direct such associated) 
movements of the affected muscles. 

Symptoms. — The onset is usually insidious, but in rare cases may be 
quite sudden, as in the case of a man aged 10 years, who, when walking along 
a London street, suddenly turned his head at the sound of an accident which 
shocked him severely ; he was unable to turn his head back without using 
his hands to do so, and he subsequently developed the most severe torti- 
collis. The initial symptom is always spasm, which may be either tonic or 
clonic, and frequently both forms of spasm are combined in the same case. 
In the tonic form, the head is retracted and the face turned to one side, 
usually the left, and owing to the retraction of the head the face is turned 
upwards. The shoulder on the side to which the head is inclined is usually 
raised. In severe cases all the muscles of the upper extremity, the scaleni 
and the face muscles, may become involved. The spasm, except in the 
earliest stages, always involved muscles of both sides of the neck. Where 
the bilateral involvement is general and equal, the rotation of the head 
does not occur, but it becomes strongly retracted, and the condition is then 
known as retrocollic spasm. Such retrocollic spasm is always accompanied 
by marked over-action of the frontales, the skin of the forehead being thrown 
into transverse wrinkles. In the clonic variety there is jerking movement 
of the same muscles, usually associated with some degree of tonic spasm. 
The eyes do not follow the movements of the head in the jerkings. The 
muscle primarily involved is the sterno-mastoid, the action of which is to 
incline the head forwards and towards the shoulder of the same side, and 
rotate the face to the opposite side. The next muscle involved is the splenius 
of the opposite side, which inclines the head backwards and rotates the face 
towards its own side, its rotatory action thus coinciding with that of the 
opj)Osite steriio-mastoid. When the splenii of both sides act together, the 
head is strongly retracted. Nojt to be affected are the. upper part of the 
trapezii, the trachclo-mastoids and other deep neck muscles, and with further 
spread of the spasm, any neighbouring muscles of the shoulder and upper 
extremity may be affected. Sleep causes cessation of the clonic spasm, 
but not always of the tonic spasm when the case is severe. The spasm is 
always increased by fatigue and excitement. There is no wasting of the 
muscles involved, but on the other hand, they may be even hypertrophied 
if the spasm has existed for long, and their electrical excitability may be 
increased. The amount of pain associated with the spasm varies greatly. 
There may be a slight feeling of cramp only, but usually there is a great 
deal of aching pain, which may radiate down the arm and into the side of 
the head, and make life unbearable to the patient. More rarely, sharp 
neuralgic pains are present. 

The course of the disease, which has no tendency to shorten life, is chronic 
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exacerbations and remissions under treatment being common, and recurrence, 
after temporary cure, frequent. 

Diagnosis. — This is usually quite simple. Fixed positions of the head 
associated with spasm occur in disease of the cervical spine, especially in 
spinal caries, and are also associated with enlarged lymphatic glands in the 
neck. The local signs of these conditions, however, arc characteristic. 

Treatment. — Spasmodic torticollis is a most intractable condition, and 
in many cases temporary alleviation is all that can be secured. It is usually 
best to begin treatment by rest in bed, the patient lying supine with the 
head low and between sandbags or pillows. The regular administration of 
phenobarbitone, of chlorbutol, or of chloral and bromide may then be tried. 
Many years ago Bastian claimed good and permanent results from a con- 
tinuous narcosis lasting 3 weeks and induced by chloral hydrate. Probably 
a combination of rest as above described, together with massage and resistance 
exercises is the most useful line of treatment. In some cases the application of 
a plaster mould, fixing head and shoulders, and worn for one or more months, 
or a more easily removed and lighter metal splint will give complete respite 
from muscular spasm while it is worn, and very occasionally permanent 
respite after removal. In severe and disabling cases this is well worth trial. 
Surgical measures (tenotomy, excision of the sternomastoid, posterior root 
section) have all proved disappointing and are not to be recommended. 

There is a corigenital form of torticollis which is of a very difEeient nature. 
The disease is prenatal and analogous to congenital talipes, the stemo- 
mastoid alone is afiected, and nearly always that of the right side. Such a 
muscle is frequently ruptured during birth, and this has given rise to the 
opinion that the birth injury and subsequent hasmatoma of the muscle were 
responsible for the torticollis. In many of these cases there is marked facial 
asymmetry, the face being smaller on the side of the afiected sterno-mastoid. 
This association points strongly to some defect in the nerve centres of the 
medulla. 

Treatment. — This consists in tenotomy of the contracted muscle. 


THE TICS 


Synonym. — Habit spasm. 

Definition. — A group of maladies characterised by the occurrence of 
either — (I) sudden, rapid, twitch-like, involuntary co-ordinated movements, 
always of the same nature and in the same region ; or of (2) sudden psychical 
phenomena, imperative ideas and explosive utterances ; or (3) of a train 
of deliberate highly co-ordinated actions produced by an imperative idea. 
Any combination of these phenomena may occur. 

The tics are both setiologically and clinically related to spasmodic torti- 
collis, into which some of the motor tics gradate. A torticollic movement 
may occur as a tic, and it may in rare cases pass over into an established 
torticollis. 

The tics may be conveniently divided for clinical purposes into the follow- 
ing groups, between which any combinations may occur : 

I. The clinical picture is made up by the occurrence of sudden twitch-like 
co-ordinated movements, which resemble reflex or defence movements. The 
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movement is always of the same nature and occurs in the same region, though 
several different tics may occur in the same patient. The usual region affected 
is the face, with the pharynx and larynx, the neck and upper extremity. 
This form occurs chiefly in children, and usually runs a favourable course — 
Simple Tic. 

2. The spasms are more severe and complicated than in simple tic, andj 

imperative ideas and explosive utterances are common and important 
symptoms. The condition is met with soon after puberty, and more comA 
monly in males — Convulsive Tic. ] 

3. There is no spasm or other motor manifestation, but the psychic tic 
is expressed by uncontrollable imperative ideas, explosive utterances, arith- 
rdomania, etc. — Psychical Tic. 

4 . Under conditions of mental stress and embarrassment, and in 
conditions of boredom, the patient performs some highly complicated and 
co-ordinated act which relieves his nervous tension and fascinates him — 
Co-ordinated Tic. 

The tics are expressions of unrest and of physiological embarrassment in 
consciousness in a nervous system which is highly sensitive and not too 
stable. There is always the desire to relieve the embarrassment by the 
occurrence of the tic, and a feeling of relief when it has occurred, coupled often 
with disappointment at the failure of its suppression. 

While the more simple forms of motor tic from their pattern suggest 
strongly that they are caused by some peripheral irritation from the con- 
junctiva in the case of a blinking tic, from the nose in a case of snuffling tic, 
and from the larynx in a case of laryngeal tic, and that constant irritation 
from these regions has set up a habit, yet it cannot be too strongly pointed out 
that no such peripheral irritation precedes the onset of tic, for the irritation 
and cause come from within the nervous system. Severe peripheral irritation 
does not cause tic, nor does the correction of errors of refraction, the removal 
of tonsils and adenoids and of teeth, or circumcision aid in the cure of the 
malady, though it is only too common to see cases in which these procedures 
have been inflicted upon the tiqueur one after the other, to the detriment of 
his tic and of his general health. 


1. SIMPLK TIC 

Synonym. — Habit spasm. 

This is a common disorder of late childhood, the majority of the cases 
occurring between the fifth and the tenth year. Either sex is prone to the 
disease. The onset may be preceded by deterioration of health from any 
cause, and sometimeE^f right and emotion bring on the tic. Often the malady 
arises in perfectly healthy children without assignable cause. The children 
are usually highly strung and intelligent. It is a rare event' to see a dull 
and backward child with a tic. 

Symptoms. — The recurring tic appears somewhat suddenly, and may 
reach its height in a few days. The movements are of the nature of a simple 
aot. They occur suddenly and without warning, and are executed rapidly. 
Usu^ly the movement is of one kind only ; but sometimes several movements 
coexist. The common site of the spasm is the head, face and neck. Blink- 
ing, winking, alternate elevation and depression of the eyebrows, side to 
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aide movements of the month, tossing the chin in the air, sudden movements 
of the tongue, palate or larynx, accompanied by an unpleasant fidgeting 
sound, are of frequent occurrence, while any movement of the head upon the 
shoulder, torticollic movements, shrugging of the shoulder, and any move- 
ments of the arm may be met with. Respiratory rnovemonts are often 
associated with those occurring in the tongue and larynx. Tic affecting the 
legs is much less common. The movements cease during sleep. Generally 
a variable time of some length separates the individual movements, but in 
severe cases these may follow one another almost unceasingly. They are 
increased by excitement and by observation, and can usually be controlled 
by the will, but only for a limited time. 

Diagnosis. — The movement of tic is so peculiar that it cannot be 
confused with any other spontaneous, involuntary movement. It is the 
same movement, rejjeated with very rapid execution, in the same place. 
It is short and sharp, like a twitch. In chorea the movements are slow 
compared with those of tic, and are irregular in nature, in time and in place. 

Prognosis. — Most cases of simple tic recover, whether they are treated or 
not. They recover much more quickly under treatment, and two or three 
months suffices in most cases to see the end of them. The longer a tic lasts, 
the more difficult it is to cure. In the rarest cases only does a tic of this 
nature persist or merge into one of the more severe forms. 

Treatment. — A scrutiny of the general health should be made, and any 
defects attended to. Matters of hygiene, diet, education, exercise and 
pleasure should be correct and normal. Observation and remarks upon the 
child’s defects, and anything tending to increase sclf-consciousness should be 
avoided. The confidence of the child should be gained if possible, and any 
source of mental worry, or grief, or annoyance should be ascertained and 
comforted. Restraint and discipline should be kindly taught, and an orderly 
life followed in which the child is happy, and in which his time is fully and 
congenially employed. In severe cases only is it necessary to interdict all 
physical and mental exertion and excitement, and enjoin rest in bed, and 
these measures should only be employed for a short time. Aspirin in 10- 
grain doses 3 times a day is a most valuable remedy, hardly to be dispensed 
with in any case. Tonics are often useful. 

2. CONVULSIVE I^IC 

In this malady, which was first described by Gilles de la Tourette, and 
which bears his name, the same movements as are met with in simple tic 
occur ; but these are more severe and more widely spread, and they may 
involve the whole body in spasm at one time. In addition, there are 
psychic tics, which cause irresistible impulses, among which are explosive 
utterances, repetition of words, sounds and gestures, and also imperative 
ideas. 

etiology. — The stigmata of physical and mental degeneracy are rarely 
absent, neuropathic and sometimes direct heredity is often present. The 
malady is said to be more common in males, and is met with more often in 
France than in England — where it is a rare disease. The symptoms appear 
usually between the ages of 10 and 15 years, and commonly follow physical 
or mental shocks or acute illness of any kind. 
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Symptoms. — The spasmodic movements resemble at first those of simple 
tic in their nature and rapidity, and favour the same sites ; but they are not 
restricted to the repetition of the same movement, but successive movements 
may vary widely in position and extent and sometimes involve the whole 
musculature of the body. The great variety of facial grimaces, head jerking, 
grotesque attitudes and ridiculous pantomime which may occur in this affec- 
tion lead commonly to the belief that the patient is shamming. The tic 
is not continual as in the simple form. It occurs in the form of bouts in 
which the same pantomime is reproduced. These are often excited by observa- 
tion and emotion. They can often be controlled, but with much fatiguing 
effort on the part of the patient, who becomes so worn out with half success- 
ful efforts to control them that he ceases to make the attempt. Between the 
attacks the patient seems quite normal. The psychic phenomena are the 
same as in psychical tic, about to be described, and the treatment of the two 
conditions is identical. 


3. PSYCHICAL TIC 

In this condition there is no muscular spasm ; but the sudden event takes 
the form of explosive utterances, imperative ideas and impulsive acts. This 
condition often occurs as a part of convulsive tic. The exclamatory tic 
consists of some sound or word or group of either, which is habitually uttered, 
with complete irrelevancy of time, place or sense. Sometimes the words 
are of an obscene nature and cause the greatest distress to the patient, who, 
often of innocent mind, is never safe from putting himself to shame. The 
utterances may be single, or may be repeated over and over in rapid succes- 
sion. Echolalia, which is an uncontrollable impulse to repeat sounds heard, 
or to repeat words which the patient or others have just spoken, may be 
met with. The great characteristic of the condition is that though the 
patient desires above all other things to prevent their occurrence he cannot 
do so by any effort of will. Other symptoms that are commonly met with 
in this condition are imperative ideas and impulsive acts of all sorts, and in 
addition insanity of doubt, agoraphobia, acrophobia, mysophobia, etc., and 
arithmomania. In severe cases grave signs of mental deterioration slowly 
supervene, judgment and memory fail, will power and attention are lost, 
and the patient becomes incoherent and insane. 

Diagnosis. — Both in the convulsive and psychical tics the diagnosis is 
placed beyond doubt, both by the nature of the movements and by the 
peculiarity of the psychic disturbance. 

Prognosis. — Permanent recovery has occurred from both these condi- 
tions ; but such an event is rare. Most of the cases follow a downward course 
despite treatment, and many end in suicide or insanity. 

Treatment. — Generj\l tonic treatment, with change of circumstance and 
kindly moral and })hysical discipline, with healthy pursuits and congenial 
intellectual and physical occupation are the most likely to benefit. When 
fixed and imperative ideas arc present the patient must be guarded, as one 
of unsound mind. 


4. CO-ORDINATED TIC 

In this condition complicated co-ordinated movements are habitually 
repeated without apparent cause or purpose — especially in conditions of 
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hiental stress. It can be best illustrated by the account of an individual 
case under our care : A brilliant scholar at a public school was noticed to 
absent himself for no apparent reason, and when sought for, on the occasions 
on which he could be found, was always discovered in some secluded place 
rapidly revolving the two index fingers round the inside of a loop of string. 
He explained to me that this act had always given him relief from mental 
stress and anxiety, and that he was ashamed of it, and did his best to over- 
come it, and often succeeded, but that sometimes the desire for relief from 
stress overcame him. He was treated, and had no return of the tic for some 
years. He had become head boy of the school and captain of the football 
team, and on the occasion of the match of the year with another gr(‘at school 
with much anxiety and responsibility upon his shoulders, at the moment 
of the commencement of the match the captain was not to be found. He 
was recovered from the act of revolving his index fingers round the inside 
of a loop of string in a secluded place, in time to perform brilliantly and win 
for his side. 


CRAFT PALSY 

Synonyms. — Occupation Palsy ; Occupation Cramp. 

Definition. — A peculiar malady determined by the habitual use of one 
set of muscles for the constant repetition of an act of short range, to the 
exclusion of acts of wider range and acts involving a different set of muscles. 
The symptoms are: (!) local pain in the muscles concerned; (2) local 
spasm of the muscles ; (3) loss of volitional control of the range and nature 
of the movements ; and (4) weakness of the movements. These symptoms 
may occur separately or together. 

iEtiology. — This disease may be occasioned by any occupation which 
requires the constant repetition of movements of small range, and which 
necessitates the holding of the bmb rigidly for the fine co-ordination, to the 
exclusion of free and wide range movements. Consequently it is almost 
(jonfined to those employments involving finely co-ordinated movements of 
the fingers, hand and upper limb. As far as is known, a neuropathic inherit- 
ance is neither an essential nor a common factor in the production of this 
disability. Yet at the same time, the fact that young persons are apt to break 
down while in training, while others follow the occupation of scrivener or 
telegraphist for years with impunity, it has been suggested that some inherent 
weakness in the nervous system may underlie the development of the cramp. 
But, however, it is not necessary to invoke these obseme factors, when faulty 
motor habits are known to play an important role and are adequate to account 
for the disability. 

In the case of writing there are two motor components, pen holding and 
pen moving. The former is of no importance in the production of writer’s 
cramp, but defects in the latter are of primary importance. The pen may be 
moved solely by the muscles which hold it, the hand being fixed and the 
digits alone moving. Less faulty is the habit when writing is done largely 
by movement at the wrist. Best is the method in which writing is a fr(Ui 
movement involving all the limb muscles. Of note in this connection is the 
fact that subjects of writer’s cramp may be able when standing to write on 
a blackboard. It is those who confine the muscular action most rigidly to 
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the small hand muscles and the flexors of the index and middle fingers who 
are most likely to develop cramp. In the use of the Morse key such restric- 
tion of activity to small muscles groups is more or less inevitable, but the 
more modern machines which do not involve this, and have come into greater 
use, have not this fault and thus telegraphist’s cramp is loss common now 
than formerly. , 

It has been reported that focal lesions in the subthalamic region have 
resulted in a disability resembling writer’s cramp, but the observation is 
not necessarily relevant to the ordinary example of this condition. \ 

The following is a list of some of the occupations in order of frequency 
in which this malady occurs : writers with the pen, telegraphists, seam-\ 
stresses, violinists, machinists, cigar and cigarette rollers, dairy milkers,' 
pianists and typists. It has been said that shorthand writers never suffer 
from this complaint. In most instances the disability in the use of the hand 
is confined to the particular movement which first gave rise to it, but in some 
severe cases other movements may ultimately come to be difTicult : e.ff. 
shaving, sewing, knitting. It should be borne in mind, however, that when 
at an early stage of what seems to be writer’s or telegraphist’s cramp other 
movements become deranged the presence of some organic nervous affection 
should be suspected. This point is further dealt with under the heading of 
diagnosis. The very general use of the typewriting machine, with its free 
and multitudinous movements required for its manipulation, has made 
writer’s cramp a very rare disease compared with years ago ; but it must 
be borne in mind that when the malady is once installed it is likely to follow 
the sufferer from one occupation to another. As an example, a telegraphist 
developed cramp in manipulating the Baudot instrument. He was rested 
and transferred to lighter duties involving the use of the Morse instrument, 
where he after a time failed. He was then transferred to counter duties, 
involving the use of the pen, and becjame incapacitated with writer’s cramp. 
He was then used to close envelopes, and developed cramp over that act, 
and ended his service as a messenger. Several of the occupations above 
mentioned are scheduled in an Act of Parliament as dangerous trades, owing 
to the liability to cramp, and the employer is bound to compensate for such 
disability arising in his employ. 

Symptoms. — These are of two orders, namely : subjective, consisting 
of discomfort, pain and the sense of fatigue ; and objective, comprising 
muscular spasm and the abnormalities of movejnomt arising from it and from 
the effort to avoid both xiain and spasm. In some subjects pain, in others 
spasm predominates. 

The onset is gradual, the movements of the pen become inexplicably 
difficult and tend to be irregular, the strokes extending too high or too low. 
The subject then fiffds himself grasping the pen with excessive force, and 
the correct adjustment of the finger ends becomes hard and apt to fail, 
the index slipping off the penholder. This he tries to correct by a still firmer 
grasp. The hand then begins to ache, and feels heavy and tired. With 
the passage of time all these symptoms increase, and the writing becomes 
more irregular and the nib is driven more firmly into the paper which it 
penetrates, the ink spluttering over the sheet. Some tremor may develop 
in the limb. As the condition grows worse, the cramp appears more and. 
more readily when writing is started, so that even taking the pen in the hand/ 
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may evoke cramp. At the same time, other fine and repetitive movements 
of the hand may be performed with normal ease and facility. The pain 
which in varying degree accompanies the cramp tends as the affection grows 
worse to spread from the small hand muscles up the limb until the whole 
arm and shoulder ache. 


TELEGRArmsT’s Cramp 

There are four instruments commonly used for sending. The Morse instru- 
ment is a hard contact key provided with a spring and knob, and the manipula- 
tion is performed by making the contact against the spring pressure with the 
knob held loosely in the palm of the hand. The movements involved are 
Ilexion and extension of the wrist only. The arm is supported from the 
shoulder only. ThiLS is a bad cramp-producing instrument, but it has the 
advantage that it can he manipulated with either hand. If telegraphists 
are taught to be ambidextrous from the first the incidence of cramp falls 
to a very low level. 

The Baudot instrument consists of a piano-board with five keys, which 
are manipulated by three fingers of one hand and two fingers of the other, 
and with the permutations and combinations of these five keys all the signals 
are made. The movements have to be synchronised to the beats of the com- 
mutator. The forearms and wrists rest upon the table. This is the worst 
cramp-producing instrument that ingenuity could devise, for the movement 
is of the fingers only, and it is utterly restricted both in space and in time. 
The Hughes instrument is a piano keyboard with many more keys, and its 
use is not often productive of cramp. The Cell instrument is a typewriter 
keyboard, and the movements are free. It is the best instrument in so far 
as it is not a producer of cramp. Tw^o points of interest stand out, especially 
in connection with cramp in telegraphy. The one is that, notwithstanding 
the discomfort, spasm and obvious disability, the subject is rarely reported 
for faulty sending, so great is his aptitude for dodging his disability. The 
second point is that so many subjects will work for years, and often to the 
end of their service, with very obvious cramp, which never proceeds to 
incapacity. On the whole, the incidence of telograjihist’s cramp is new small. 

Diagnosis. — From what has been said of the character of the symptoms 
in these forms of cramp, of the mode of their production by a particular 
movement-complex, and of their occurrence in the absence of signs of organic 
nervous disease, it seems reasouablc to state that errors of diagnosis should 
not occur. 

Nevertheless, errors are not infrequent and consist in the diagnosing of 
writer’s or of telegraphist’s cramp when in fact some organic affection is 
present. Paralysis agitans, with little or no tremor, and post-encephalitic 
Parkinsonism provide fruitful sources of error. In the clinical picture thus 
presented, the initial symptoms may involve the right arm and hand, and 
at first consist in a difficulty in the normally rapid and free performance 
of fine movements. Not unnaturally the handwriting may be affected early. 
It becomes slow in performance, spidery and progressively smaller, and the 
effort to continue writing may be irksome and even painful. The total 
clinical picture in such a case is made up of such small deviations from the 
normal that the inexperienced or careless observer may miss them and may 
note no more than the patient himself has noted ; namely, that it has become 
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difficult and uncomfortaLle to write. Amongst other organic conditions 
which may be encountered under the erroneous diagnosis of writer's or 
telegraphist’s cramp may be included cervical rib, any organic nervous 
affection which impairs find hand movements, arthritis, and painful affec- 
tions of muscles. The general principle which underlies accuracy of diagnosis 
here as elsewhere is careful and systematic clinical examination. 

Course and Prognosis. — In a young subject, who shows signs of the 
malady during training or soon thereafter, the outlook is hopeless with regard 
to continuance of the occupation, and the progress is from bad to worse. In 
older subjects the course varies greatly. Some cases recover completely 
and permanently, even though they continue with the occupation. In 
others — and this class is much larger than is usually suiiposed — the condition 
of cramp becomes stationary, and persists though not in disabling fashion. 
In a third and numerous group it progresses to incapacity, and tends to 
reappear with every change of occupation. In a few cases the patients 
become incapacitated for all the finer movements of both hands. The prog- 
nosis is usually serious ; but a correct forecast can only be made from the 
history and progress of each individual case. 

Treatment. — The responsibility and costliness which the Compensation 
Act entails upon employers are slowly enough but surely leading to the aban- 
donment of those instruments, the manipulation of which may producer cramp. 
Good teaching of unconstrained methods of manipulation and encourage- 
ment of ambidexterity in all the occupations concerned are important 
prophylactic measures. Long hours and the speeding-up of work should 
be avoided. After long absence from work, the work should be gradually 
resumed and not recommenced at full pressure. When the malady appears, 
rest and change of work afterwards are absolutely essential. Long-continued 
rest, be it remembered, cuts both ways for, as has been pointed out above, 
resumption after long rest is actually a cause of cramp, for long unemploy- 
ment decreases the stability and the aptitude of the mechanism. General 
hygienic and tonic treatment are important. It is doubtful whether local 
treatment, in the way of massage, electricity, etc., can do any good, except 
to satisfy the patient. Sporting exercise of any and every kind is most 
useful. The Post Office authorities adopt the very admirable plan of re- 
t^raining cramp subjects by daily practice with the instruments for a few 
minutes, the time of practice being gradually lengthened as capacity increases. 

Craft Atrophies 

Under this title are described a medley of conditions in which local 
atrophy of muscles, pain, numbness and sensory loss occur in connection 
with regions which are iiabitually over-exerted. These conditions have been 
met with in platers, filers, file-makers, locksmiths, rowers, glassworkers, etc., 
and seem to be really examples of local traumatic fibrositis, involving the 
nerves, and produced in some cases by the continued pressure of the tools. 

Many of the cases recover with rest and treatment appropriate for a 
local interstitial neuritis. 

James Collier. 

W. J. Adie. 

Revised by F. M. R. Walshe. 
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COMPRESSION OF THE SPINAL CORD 

In compression the lumen of the spinal canal is reduced in a small part of 
its vertical extent, and the spinal cord is injured at this point, either directly 
by pressure, or indirectly by interference with its vascular supply. With 
the exception of acute inflammation of the membranes, all the extramedullary 
lesions of the spinal cord come under this heading. The characteristic 
clinical feature of compression is the combination of two sets of phenomena : 
local or root symptoms in those regions supplied by the roots arising from 
the cord at the level of the lesion, and remote or cord symptoms due to 
interruption of the conducting paths in the white matter. It is convenient 
to divide this subject into two parts — slow compression and compression of 
rapid onset. 


1. SLOW COMPRESSION 

The commonest causes are tuberculous spinal caries, vertebral tumours, 
meningeal tumours and cysts ; rarer causes are aneurysm, gumma, leuk- 
aunia, Hodgkin’s disease, Paget’s disease, syphilitic caries, spondylitis 
deformans, and other chronic inflammations of the bones and joints of the 
spine. 

.etiology and Pathology. — 1. Tvherculous spinal caries (Pott's disease). 
— Spinal caries is the most frequent cause of slow compression. It occurs 
most often in children, but is common in adults, and may begin late in 
life. Signs of injury to the cord develop in about 1 case in 20, and are 
usually preceded by obvious deformity of the spine ; but in many cases they 
appear before disease of the bone is suspected. Rarely paralysis comes on 
for the first time in an adult who has had a curvature since childhood. 

The cord may be damaged by direct pressure of displaced bone, or by an 
abscess beneath the periosteum of the diseased vertebrae ; but in almost 
all cases the injury is indirect, and results from oedema of the cord, arising 
from interference with its blood supply by tuberculous granulation tissue, 
which forms on the outer surface of the dura mater and fills the epidural 
space (pachymeningitis externa). The functions of the cord may be tem- 
porarily deranged for long periods by this oedema, without permanent 
damage to the nervous tissues ; hence, when the disease is cured, the oedema 
subsides and the cord recovers. In cases of greater severity necrosis of the 
nervous structures follow thrombosis of the vessels, or prolonged pressure 
causes atrophy of nerve roots, and cojnplete recovery is impossible. 

2. Tumours of the vertebral column. — Vertebral tumours are about twice 
as common as all the other forms of extramedullary tumours together, and 
almost all of them are malignant. Carcinoma is always secondary, and is a 
frequent and distressing complication of cancer elsewhere. A very small 
primary carcinoma, e.g, of the breast, thyroid or prostate, may produce exten- 
sive disease of the vertebrae, and signs of compression may appear before the 
existence of the primary growth is suspected. On the other hand, they may 
appear several years after complete removal of the primary growth, and may 
be the first evidence of a recurrence. Sarcoma, the commonest form of 
primary growth, begins in the bone or periosteum of the bodies or laminae, 
often in several at once, or simultaneously at different levels. Secondary 
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sarcoma arises by metastasis from sarcoma elsewhere, or by direct extension 
from a growth in neighbouring soft parts, e.g. of tumours in the mediastinal 
and retro-peritoneal spaces. 

The growth of vertebral tumours is usually rapid, and extensive portions 
of the spinal column may be completely destroyed. The cord is compressed 
by the growth itself, by displaced bone, or by a process of the growth which^ 
invades the spinal canal through an intervertebral foramen. As a rule, thel 
dura mater sets bounds to its inward extension. Benign tiirnours of tlm 
spine are rare. They usually grow forwards, but occasionally an osteoma, \ 
a chondroma, or an exostosis produces signs of compression. 

3. Meningeal tumours . — These are divided into two groups — intradural 
.and extradural. The first are twice as common as the latter, and more than 
half of them are simple, encapsuled, and easily removable. Myxoma, fibroma, 
sarcoma, endothelioma, and psammoma are common. Other forms are 
rare. In most cases they lie posterior or postero-lateral to the cord, and 
are seen when the cord is exposed by laminectomy ; but in a few cases they 
lie in front and may escape detection. 

Sarcoma is the commonest extradural tumour. It is sometimes en- 
capsuled, but more often it is a diffuse growth difficult to remove. 

These tumours usually grow very slowly, and several years may elapse 
between the onset of the first symptom and tlie time when an* accurate 
diagnosis can be made. They do not invade the substance of the cord, nor 
penetrate the dura, nor give rise to metastases. 

4. Cysts. — Cysts, parasitic and non-parasitic, may compress the cord 
and produce symptoms indistinguishable from those of solid tumours. In 
some countries hydatid cysts form a high proportion of all spinal tumours. 
They may invade the spinal canal from adjacent soft parts or from the verte- 
brae, or arise primarily in the membranes. They are often multiple, and 
are nearly always extradural. Cysticercus cysts, which are very rare, are 
usually single and intradural. Non-parasitic cysts arc collections of fluid 
contained within slightly thickened adherent membranes. They are among 
the most frequent of spinal tumours. They are most likely a result of 
circumscribed inflammation of the pia-arachnoid, and have been known to 
follow an injury ; but their aetiology is obscure. The cyst is often opened 
inadvertently during operation, and the only evidence of its former presence 
is flattening of the cord and atrophy of the nerve roots at the point where a 
solid tumour was expected. Sometimes the position of the cyst can be 
inferred at operation, from the absence of normal pulsation below it. On 
puncturing the membranes in this position fluid escapes under pressure, and 
the pulsations reappear. The name meningitis serosa circumscripta is applied 
to this condition. 

5. Aneurysm of tTle aorta is a rare but well-known cause of spinal com- 
pression. The dorsal region is most often affected, three or four vertebral 
bodies being slowly eroded until the dura mater is exposed. Kupture into 
the spinal canal has been observed. Berry aneurysms upon the surface 
vessels of the cord occurring in connection with occult coarctation of the 
aorta have been many times recorded. The pathognomonic sign of this cause 
of compression paraplegia is the high arterial blood pressure in the arm as 
contrasted with the low pressure in the leg. 

6. Syphilitic caHes . — Gummata and caseous masses of syphilitic origin 
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in the bones of the spine may cause a condition not unlike that of tuberculous 
caries. It is very rare, and usually occurs in the cervical region where the 
cord may be compressed. 


Extkadural Compression 

Symptoms . — Local or root symptoms . — ^Pain in parts supplied by the 
sensory roots arising from the cord at the level of the lesion is often the 
first symptom. It may be a dull ache, a feeling of constriction, a sharp 
cutting pain, or pain so severe as to be almost unbearable. It is often brought 
oji or greatly increased by movement of the spine or by coughing. The skin 
in the painful area is sometimes hyj^erseiisitive at first, but very soon its 
sensibility is diminished, while the pains persist (anaesthesia dolorosa). The 
nerve trunks are not tender as in ordinary neuralgia. Severe pains are rarely 
absent in cases of vertebral tumour. In spinal caries they are usually absent 
or slight. Injury to the motor cells or anterior roots leads to weakness, 
wasting and loss of tone in the corresponding muscles. In some cases root 
symptoms are absent throughout the course of the disease, and the first 
effects of compression are referable to interruption of the conducting paths 
in the cord. 

Remote or cord symptoms . — ^Although all the tracts are submitted to 
the same degree of compression, their functions are not impaired at the same 
time. While variations are common, the symptoms usually arise in the 
following order : first weakness and spasticity in the lower limbs, then im- 
pairment of sensation, position and passive movement, temperature, pain 
and touch being affected in this order. Defective sphincter control often 
precedes and sometimes follows sensory loss. 

Motor symptoms . — Interruption of the pyramidal tracts produces spastic 
paraplegia in parts below the lesion. The clinical features are — (I) diminu- 
tion of voluntary power ; (2) alterations in the amount and distribution of 
muscle tone and in the attitude of the limbs ; (3) changes in the tendon and 
skin reflexes ; (4) the occurrence of certain involuntary and reflex movements. 

The phenomena of spastic paraplegia have been analysed by Walshe as 
follows : — It is essential to remember that the muscles of the lower limb 
are divided into two distinct groups — -the flexors and the extensors — and 
that the muscles which dorsiflex the foot and toes are physiologically flexors, 
while the corresponding plantar flexors are extensors. In all that follows 
these important muscles will be grouped according to this nomenclature. 

1. Loss of voluntary power varies from slight weakness of one group of 
muscles to complete paralysis of both limbs, and depends on the degree of 
damage to the pyramidal tracts. It usually begins in the distal segments 
of the limb, and is greater in the flexors than in the extensors. Dorsiflexion 
is the earliest and remains the most severely impaired movement. 

2. The tone in all the muscles increases early, and is greatest in the ex- 
tensors. Hence an early symptom is generally stiffness of the limbs, especially 
a difficulty in flexing them. If the limbs are handled passively, the resistance 
to flexion is found to be greater than to extension. As power diminishes 
spasticity increases, until at length the limbs are held constantly in an 
attitude of complete extension. This combination of weakness and spasticity 
with extended lower limbs is known as “ paraplegia in extension.” 
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3. Exaggeration of the tendon reflexes is a constant early sign. The 
abdominal reflexes below the level of the lesion and the cremasteric reflexes 
are lost early. The normal plantar reflex is also lost, and is replaced by a 
different kind of reflex— Babinski’s sign, the “ extensor ” plantar response. 

As the damage to the cord increases, and when certain extra-pyramidal 
motor tracts arc affected, the extensor muscles gradually lose their tone, 
for which connections with the brain-stem through these extra-pyramidal 
tracts are essential, while the tone in the flexor muscles, which depends on 
a reflex arc which is purely spinal, is retained. The result is that the knee- 
and ankle-jerks, which indicate tone in extensor muscles, are lost while the 
refl^^xes from flexor muscles (hamstring-jerks) persist. At the same time, 
in some cases, the limbs are gradually drawn up by the unopposed action of 
the flexors. This combination of weakness and spasticity with flexed lower 
limbs is known as ‘‘ paraplegia in flexion.” At first the flexed position is 
occasional — flexor spasms — ^later it becomes constant, but is still due entirely 
to excess of tone in the flexors. Finally, contractures occur in the muscles, 
and the deformity becomes permanent. In many cases of compression 
the stage of paraplegia in extension gradually merges into one of complete 
llaccidity of all the muscles, without the occurrence of paraplegia in flexion, 
and all the tendon reflexes are lost. « 

4. While the limbs are still rigid in extension, the commonest involuntary 
movement is a spontaneous clonus of the extensor muschis, in which the 
whole limb trembles as it does when ankle clonus is elicited in a case with 
marked spasticity. In the later stages, where the extensor muscles are 
beginning to lose their tone, a new kind of movement appears, in which the 
limbs are drawn up suddenly from time to time by an involuntary contraction 
of the flexor muscles — flexor spasms. Further, by appropriate stimulation 
may reflex movements can be produced in the paralysed limbs. The most 
important of these is the ‘‘ flexor reflex of the lower limb.” It is elicited 
most easily by stimulating the outer border of the sole by firm pressure or a 
pin-prick, and in its complete form consists in flexion of the hip and knee, 
dorsifiexion of the foot, and an upward movement — so-called extension but 
physiological flexion — of the great toe. When the damage to the motor 
tracts is slight, when the limbs are rigid in extension and the movement of 
flexion is prevented by the hypertonus of the extensors, or when almost 
all reflex activity has disappeared, the reflex appears in its minimal form. 
A part of this minimal response is an “ extension ” of the great toe. The 
normal plantar response is obtained from the sole alone. The pathological 
reflex, of which the “ extensor ” response is a part, may be obtained not only 
from the sole, but when well developed by stimulating the skin and deeper 
structures on any part,of the lower limb. In the light of this the nature of 
many reflexes which have been described as isolated signs of pyramidal 
tract disease, e.g. the “ extensor ” plantar response, Oppenheim’s and 
Gordon’s signs, and many others, becomes clear. In all of them a stimulus 
is applied to some part of the lower limb, and the response is a flexion reflex, 
whose most obvious component is “ extension ” of the great toe. It is 
unfortunate that the term “ extensor response ” is commonly used to describe 
a movement which is physiologically one of flexion. 

Sensory symptoms , — Sensory loss may appear first in the area supplied 
by the roots arising from the cord at the level of the lesion, or in parts below, 
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As a rule motor disturbance is severe before any remote sensory loss is found. 
In some cases, especially of spinal caries, the limbs are completely paralysed 
before sensation is affected. The reverse condition, severe sensory loss with 
slight motor disturbance, does not occur in compression. Remote sensory 
loss appears first in one of two positions. In most cases the soles first become 
less sensitive, then the legs, and later the thighs. In a smaller number the 
loss appears first over the lower sacral segments, and extends upwards in 
segmental progression. When both sides arc equally compressed all forms 
of sensation may suffer equally ; but in most cases position and passive 
movement, temperature, pain and touch are impaired in this order. 

If one side of the cord is more affected than the other the signs are those 
of a modified Brown-Sequard syndrome with the superficial sensory loss 
greatest in the limb in which most power is retained, and loss of position 
and passive movement greatest in the weaker limb. Ultimately, whatever 
the order of loss at the beginning, as the compression increases, sensation 
of all kinds is diminished or lost in all parts below the lesion. In exceptional 
cases the slcin in the distribution of the lowest sacral segments retains its 
sensibility when the loss in all other parts below the lesion is severe. Such 
a distribution of sensory loss suggests a lesion damaging the more mesial 
fibres of the sensory path. Occasionally the onset of symptoms in extra- 
medullary compression is rapid, and severe paraplegia develops in a few days. 
This is seen most often in cases of sarcoma of the mediastinal or retro-peri- 
toneal spaces where the growth, which has infiltrated one or more vertebral 
bodies, surrounds the dura and produces oedema of the cord. In cases of 
rapid onset the limbs are flaccid from the beginning, and the tendon jerks 
are diminished or lost. 


Ijmthadijeal Compression 

When the pressure is equal on both sides of the cord, the symptoms are 
the same as in extradural compression. If one side is affected before the 
other, as by tumours growing from a nerve root, the symptoms arc at first 
unilateral, and in many cases spasticity and weakness are confined for a long 
time to tlie lower limb on the same side as the tumour. Occasionally altera- 
tions in subjective sensation (parsesthesise) in the limb of the opposite side 
precede motor symptoms by a considerable interval, and form the grounds 
for the patient’s first complaint. 

At a later stage the following characteristic syndrome appears : 

1. A band of sensory loss, on the side of the tumour in an area corre- 
sponding to the distribution of the sensory roots arising from the cord at the 
level of the lesion, often with root pains in the same area. 

2. Weakness and spasticity confined to or greatest in the limb on the 
same side (pressure on the pyramidal tract). 

3. Diminished sensibility to temperature, pain, and touch on the opposite 
side (pressure on the crossed sensory tracts). 

4. Impairment of the sense of position and passive movement in the 
weaker limb (pressure on uncrossed sensory tracts in the posterior columns). 

As the compression increases both lijnbs become weak, spastic, and in- 
sensitive, and the symptoms progress as in extradural compression. Examina- 
tion of the cerebro-spinal fluid often reveals a condition which is practically 
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pathognomonic of compression — the hculation syndrome of Froin. This 
consists, in its complete form, in an increase in the amount of albumin with 
absence of or slight increase in the number of cells, and a yellow colour 
(xanthochromia) in the fluid. The normal amount of albumin is about 
0-025 per cent. In compression it is often increased a hundredfold or more, 
and readings above ] per cent, are very common. A low cell count and 
0*1 per cent, of albumin are very strong evidences of compression, and as the 
amount increases the diagnosis becomes more certain. Xanthochromia is 
common ; but it occurs in other conditions, and its value as a sign is slight. 
These changes are found in the fluid only below the sit(‘. of compression. 

Diagnosis. — A complete diagnosis establishes : (1) the existence of 
compression ; (2) its situation ; (3) its pathological nature. 

1. When signs of injury to the cord or nerve roots are found associated 
with disease of the spine at a cojnpatible level the diagnosis is obvious. 
What root pains are the only symptom the diagnosis is difiicult. They are 
often falsely interpreted as referred pains, or as indications of disease in the 
painful part itself. Thus angina pectoris, gall-stones, pleurisy, renal colic, 
hip-joint disease and other painful conditions have been diagnosed, and 
unnecessary operations have been performed. Pain of root distribution 
should always arouse suspicion, and jirovokc. a careful examination* of the 
spine and of the nervous system. 

If the signs are those of spastic paraplegia, spinal syphilis, disseminated 
sclerosis, syringomyelia and amyotrophic lateral sclerosis must be excluded. 
In many cases this ca/n he done by examination of the cerebrospinal fluid. 
Patients with removable spinal tumours are still allowed to devidop incurable 
paralysis because this examination is not made. Such an omission in a case 
of paraplegia of doubtful origin amounts to neglect. The loculation syndrome 
in the fluid is almost pathognomonic. It is never absent in chronic cases, 
and is never found in any of the focal or system diseases, lor which cojn- 
jiression might be mistaken. 

Spinal syphilis is detected by exaiiiination of the blood and cerebro- 
spinal fluid. Valuable titne. may be lost, however, or an irretrievable error 
njade, when the blood of a patient with a removable tumour haj^pens to react 
positively to Wassermaun’s test. In a series of cases operated upon by 
Sargent at the National Hospital, the reaction was positive in four patients 
from whom a non-syphilitic tumour was removed. 

Disseminated sclerosis may present the pictm'c of progressive spastic 
paraplegia with considerable sensory loss, and confusion between it and 
compression by slowly growing tumours is common, each disease being 
mistaken for the other. The more serious error is to mistake the curable 
for the incurable disease* It is advisable to feel dissatisfied with the diagnosis 
of disseminated sclerosis, so long as the symptoms are purely spinal, and 
to re-examine the patient at intervals in the hope of finding evidence of a 
simple tumour. The transient naturci of the early symptoms and the presence 
of signs of cranial nerve troubles serve to distinguish disseminated sclerosis 
in most cases. Slight nystagmus must not be accepted as decisive evidence 
against tumour, as it may be present in compression, especially of the cervical 
region. 

Amyotrophic lateral sclerosis simulates comj)ression in the cervical 
region, in that wasting in the muscles of the hands and arms is associated with 
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signs of spastic paraplegia im tlie lower limbs ; but is distinguished by ex- 
aggeration of the tendon reftexes in the wasted arms, by fibrillary tremors 
in the muscles, and by the absence of objective sensory disturbances. 

Syringomyelia is easily recognised by the (diaracteristic sensory changes. 
Dissociation of sensation to tlic degree whi(-h is common in this disease is 
never seen in extra-medullary lesions. 

2. Skgmental Diagnosts.^ — As the motor sensory and reflex functions of 
each segment of the cord are known, the level of the lesion can be deduced 
by noting the highest point at which these functions are impaired. 

Motor localisation — Eacli segment of the cord contains nuclei for several 
mus(;les, and most muscles receive nerve fibres from more than one root ; 
but as each muscle seems to liave one main root of supply, the weakness, 
wasting and loss of tone vary in distribution with the segment affected. 
The muscles which suffer most when the corresponding segment is damaged 
are named hereunder : 

C'4. Supraspinatus, infraspinatus. CV,- Biceps, deltoid, brachialis anticus, sup- 
inator longue. (>*. Pronators of forearm. Cy. Triceps, extensors of wrist 
and fingers. Flexors of wrist and fingers. D^. SmaU muscles of the 
hand, X^b-iq. Intercostal muscles. Muscles of abdominal wall. 

Ilio-pBoas (mainly Xj). X*. Adductors of thigh. X4. Abductors of thigh, 
extensors of knee. Xjj. Hamstrings. Si- Glutei — calf muscles. Anterior 

tibial muscles- peronei — small muscles of foot. 

Wasting of the muscles in an intercostal space is a valuable guide, as the 
muscles of each space are innervated from one segment alone. If the lesion 
is at the level of the nijith dorsal segment the rectus abdominis is paralysed 
below a point about an inch above the umbilicus. In such a case, when an 
attenpt is made to raise the head against the resistance of a hand placed on 
the forehead when in the supine position, the upper part contracts and the 
umbilicus is drawn upwards (excursion of the umbilicus). If the lesion is at 
the twelfth dorsal segment the entire rectus contracts, but the iliac regions 
bulge, owing to paralysis of the lower part of the oblique muscles. 

Localisation hy changes in the rejlexes . — -Above the lesion the reflexes are 
normal, at its level they are diminished or lost, below it the skin reflexes are 
diminished or lost, and the tendon refiex(‘.s are exaggerated. The segments on 
which important reflexes depend are : 

Ck. Biceps- and supinator- jerks. C^. Pronator-jerks. C^. Triceps- jerks. 

Abdominal reflexes. X*. Cremaster reflexes. Xj. Knee-jerks, Ankle- 
jerks. Sy Plantar reflexes. 

In lesions involving the fifth cervical segment of the cord, such as may 
be found in syringomyelia and in injuries associated with dislocation of the 
cervical spine, Babinski has recorded that the supinator jerk may be abolished 
and replaced by finger flexion when the lower end of the radius is tapped. 
This is known as “ inversion of the radial reflex,” and is a useful localising 
sign in lesions of the segment in question. 

Sensory localisation . — The sensory areas supplied by each segment of the 
cord are shown in the diagram on the opposite page. Root pains in the dis- 
tribution of one or more of these areas form a sure guide to the affected seg- 
ment. When they are absent, the level of the lesion is determined by ascer- 
taining the highest point at which sensation is impaired. Very often when 
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the two sides of the cord are compressed unequally the anaesthesia is confined 
to one side, or extends higher on one side than on the other. In these cases, 
when the segmental diagnosis is made from the sensory signs alone, the lesion, 
a tumour for example, is found several segments higher than the point in- 
dicated by the signs. The uppermost limit of sensory loss in these circum- 
stances is a result of interruption of the sensory paths in the cord, and the 
discrepancy in the signs is due to the oblique course taken by the sensory 
fibres in crossing the cord. In the mid-dorsal region the decussation for pain 
and temperature is complete one segment above the point of entry of the 
root conveying these impressions to the cord, that for touch in two segments. 
At higher levels, crossing takes place more slowly, until in the upper cervical 
region impulses which enter together in one root ascend on the same side 
of the cord for five or six segments before all of them reach the opposite 
side. At all levels pain crosses soonest, then cold, then heat, and touch 
slowest of all. 

It follows that in unilateral lesions the upper level of the anassthesia 
on the opposite side of the body, caused by injury to sensory paths in the 
cord, is below the segmental level of the injury. Also that the level is higher 
for one form than another. The fibres which cross slowly escape by ascend- 
ing beyond the lesion on the uninjured side before they cross, whi^e those 
which cross quickly are caught after crossing. Hence the level of sensory 
loss is highest for pain and lowest for touch, with temperature intermediate. 
Occasionally the tumour is found below the level predicted. In these cases 
the functions of the segments above the lesion are impaired by oedema. 

Surface anatomy . — If the cord is to be exposed at the level of the affected 
segments their relation to the spinous processes of the vertebrae must be 
known. This is obtained as follows : In the cervical region to the number 
of the spine add 1 — the fifth cervical spine lies over the sixth cervical seg- 
ment ; to the number of the upper five dorsal spines add 2 — the fourth dorsal 
spine lies over the sixth dorsal segment ; down to the tenth dorsal spine add 
3 — the tenth dorsal spine covers the first lumbar segment. The eleventh 
dorsal spine corresponds to the third lumbar segment, and the twelfth to the 
first sacral. The cord terminates just above the level of the first lumbar 
spine. 

Intrathecal injection of lipiodol . — The upper level of a lesion which narrows 
or obliterates the lumen of the spinal canal, or simply blocks the spinal sub- 
arachnoid space, can be ascertained by injecting lipiodol through the occipito- 
atlaiitoid ligament into the subarachnoid space, the lipiodol falls rapidly 
to the point of constriction, where it is arrested and can be seen clearly by 
X-rays. If there is no constriction it falls to the bottom of the thecal space, 
where it remains indcfjmtely and does no harm. This procedure is of great 
practical value when the existence of a compressive lesion or its exact site 
is in doubt. 

3. Diagnosis of the Cause of Compression. — When spastic parajdegia 
develops in a patient who is known to suffer from spinal caries, the cause is 
obvious ; but when it precedes the appearance of signs of bone disease the 
diagnosis is difficult. In all cases of compression the spine must be examined 
repeatedly for deformity, tenderness and limitation of movement. 1 f tender- 
ness is found constantly in the same place, and the nervous symptoms are 
compatible with disease of the underlying segments, disease of the bones is 



1723 


COMPRESSION OF THE SPINAL CORD 

almost certain. In young persons disease of the spine is usually caries, and in 
adults caries is also the commonest cause ; but tumours of the spine and 
aneurysm must be excluded. Severe root pains are rare in caries but are 
the rule in vertebral new-growths. An aneurysm would present other signs. 



Fm. 99. — Diagram of cutaiicoiiB areas of posterior nerve roots (after Collier and 
Piirves Stewart). 


An X-ray pio1>ure will usually dcunoiistral.e 1b e presence and nature of the 
bone disease. 

Vertebral iumoars . — When root pains oct;ur iir a patient with malignant 
disease, or from whom a malignant growth has been removed, the diagnosis is 
clear. Mistakes are easily made when pains are the first symptom, as their 



1724 DISEASES OF THE NERVOUS SYSTEM 

root origin is not recognised. Diminished sensibility in the painful area 
indicates the nature of the pain, and this directs attention to the spine, where 
tenderness or deformity is discovered. As most vertebral tumours are 
secondary, the next step is to examine the parts where carcinoma is common, 
remembering that a small primary growth, e.g. in the breast, th3rroid or 
prostate, may give rise to widesjircad metastases in the bones. In the 
absence of a history or signs of new-growth in other parts, the diagnosis is 
founded on the combination of local tenderness or deformity and rigidity of 
the spine with root or cord symptoms. The severity of the root pains, 
and their great aggravation by movement, are characteristic. 

Meningeal tumours . — Severe pain of root distribution is present in many 
cases, and when this is followed after some time by spastic paralysis of slow 
onset and steady uninterrupted progress, affecting first one leg and then the 
other, the combination and especially the course of the symptoms arc almost 
pathognomonic. In caries the root pains are rarely severe, signs of bone 
disease are rarely absent, the paralysis is usually bilateral from the beginning, 
and is severe before any sensory loss is found. The distinction from vertebral 
new-growth may be impossible when the latter occurs without bone symptoms 
or X-ray signs. Practically the diagnosis between meningeal and intra- 
medullary tumours is impossible. If the signs and symptoms in any case are 
those of compression, and an approximate indication of the level of tlie lesion 
can be given to guide the surgeon, then, if other obvious causes such as caries, 
aneurysm and vertebral tumour have been excluded, an operation must be 
performed. Until the lesion can be seen the diagnosis is in doubt. 

Course and Prognosis . — Sjdnal caries . — The course of the bone disease 
does not always run parallel with the paralysis, and either may alter in 
severity independently ; but if the caries undergoes cure the paralysis usually 
diminishes. Considering the severity of the paralysis, the prognosis is favour- 
able and astonishing recoveries occur. The outlook is best in young people 
with disease in the dorsal region. Many recover completely, but more 
often, especially in adults, recovery, though considerable, is partial. So long 
as the lower limbs remain spastic in the extended position with exaggerated 
tendon reflexes the prognosis for complete recovery of power is good ; but if 
the limbs become flexed, if they become flaccid, if the knee- and ankle- jerks 
are lost, if sensory loss is severe, or if there is wasting in the limbs following 
damage to lower motor neurones, the outlook is very bad. Many patients 
live for years with severe paralysis ; but life is constantly endangered by 
sepsis from bed-sores, ascending infections of the urinary tract, chest com- 
plications, and tuberculous disease in other parts. 

Vertebral tumours . — When sarcoma or carcinoma spreads to the verte- 
brae from surrounding parts the duration of the disease is measured in weeks 
or months, and death is due to the primary condition. In primary sarcoma, 
and in some cases of carcinoma of the vertebrae, life may be prolonged for a 
year or two, and death is due rather to complications of the cord disease — 
bedsores, cystitis, etc. 

The course of tumours of the meninges is often extremely slow. Root 
symptoms may precede paralysis by months or even years, and the weakness 
may increase gradually for several years before walking becomes impossible. 
Malignant growths are fatal, and simple growths equally so, if not removed. 
Most patients with simple tumours come to operation during the second 
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year after the onset of the first symptom. The mortality after operation 
for the removal of simple tumours is very low in skilled hands. The pro- 
gnosis for recovery of power depends in part on the duration of the weakness 
in the lower limbs. Complete recovery may bo expected if it lias not lasted 
more than a year, and if sphincter control has not been lost. When the 
paralysis is of longer duration recovery, though gratifying, is rarely complete. 
Nevertheless, full return of power has been seen after three years of severe 
paralysis. 

Treatment . — Spinal caries . — This is to be directed to curing the bone 
disease in the hope that cure of the paralysis will follow. Complete rest on 
the back and fixation of the spine for many months is the routine treatment. 
The general condition of the patient is to be improved by fresh air, a liberal 
diet and cod-livcr oil, iron and arsenic, and great care is to be taken to prevent 
bedsores, cystitis and deformities of the limbs. For adults, especially if 
they arc bread-winners, a more rapid cure is desirable. This is provided by 
surgery in Albee’s operation, or a modification thereof, in which a bone graft 
from the tibia is wired into a cleft made in the spines of the affected region. 
In this way fixation is effected, further deformit}" is prevented, and the time 
lost is reduced from a year or more to a few months. Adults sometimes 
recover after a short rest in bed, if a suitable jacket is worn to immobilise 
the spine. 

Operation must be considered — (1) when a sudden increase of deformity 
or severe root pains and great increase of paralysis come on together, and 
suggest pressure by displaced bone ; (2) when an abscess forms ; (3) when 
paralysis persists long after the bone disease is cured, or when in an adult 
there is no improvement after 6 months’ rest ; (4) when life is endangered 
by respiratory paralysis. 

Vertebral tumours . — In slowly growing primary growths of the vertebrae 
Jaminectomy is indicated to relieve pressure, or to prevent pain by cutting 
sensory roots or dividing the autero-latcral columns of the cord. The opera- 
tion is merely palliative, but is often followed by considerable temporary 
recovery. 

Meningeal tumours. —If the symptoms suggest an intraspinal tumour, 
and a segmental diagnosis has been made, an exploratory laminectomy 
should be done in the hope of finding a removable tumour. 

2. COMPRESSION OF RAPID ONSET 

iStiology. — The commonest causes of rapid compression are fracture or 
dislocation of the spine. 

Dislocations occur most often between the atlas and axis, or between the 
fifth and sixth cervical vertebree. They are sometimes incomplete, and thus 
may cause compression of slow onset. More often they are complete, and 
the cord is compressed between the laminae of the dislocated vertebra, which 
is displaced forwards, and the body of the underlying vertebra. Fractures 
are commonest in the lower dorsal and upper lumbar regions, and follow 
most often a fall from a height on to the feet or buttocks. They also occur 
apparently spontaneously in spinal caries and in vertebral tumours. A blow 
on the back may fracture the vertebral arches, and cause compression of the 
cord. The degree of damage to the cord varies greatly. 
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Symptoms. — Sudden severe compression produces a complete interruption 
of conduction through the damaged segments ; that is, a physiological tran- 
section of tlic cord. There is total flaccid paralysis, total sensory loss, abolition 
of tendon reflexes, and retention of urine. For a few days there may be no 
plantar response, but a Babinski response then makes its appearance. Bed- 
sores often develop with great rapidity, and many patients succumb within [ 
a few weeks. But in those that survive, retention of urine gives place tol 
overflow incontinence, the tendon jerks may return, and the condition de-\ 
scribed above (p. 1718) as “ paraplegia-in-flexion ” may ensue. In this case, 
any stimulus applied below the level of the lesion produces violent flexion 
spasms in the legs, contraction of the abdominal wall, and the expulsion from 
the bladder of some — but not of all — ^its contents. Head and Riddoch have 
applied the term “ mass reflex ” to this phenomena. 

Dislocations between the fifth and sixth cervical vertebrse may produce 
severe damage to the cord as described above, with the addition that the 
arms are paralysed also, the sympathetic pathways in the cord are interrupted, 
and there is narrowing of the palpebral fissures, and sometimes priapism. 
Less well-recognized are the various clinical pictures of minor injury to the 
cord as the result of vertebral injury. These include slight weakness, with 
ensuing wasting of the hands and forearms, slight spastic paresis of J;he legs, 
with the corresponding changes in the reflexes, narrowing of one or both 
palpebral fissures, and inversion of the radial reflex on one or both sides. 
There may be no sensory loss after the first two or three weeks. The slow 
progress of the wasting in the arms for some time after the injury may lead 
to a diagnosis of amyotrophic lateral sclerosis, but care in examination and 
history-taking should prevent this error. 

Prognosis. — The prognosis is always extremely grave in severe cases, 
death resulting in high cervical lesions from paralysis of all the muscles of 
respiration, in lesions at lower levels from sepsis following bedsores, or from 
iofection of the urinary tract. 

Treatment. — ^When the signs are those of complete division of the cord, 
treatment by operation is directly contra-indicated. If some voluntary 
power is retained, or if sensory loss is not absolute, operation may be con- 
sidered, especially if the compression is caused by fracture of the vertebral 
arches. The cord should be exposed in every case where the level of the 
fracture points to injury of the cauda equina. These roots being peripheral 
nerves have a chance of regenerating, and this may be enhanced by freeing 
them from compression by displaced fragments of bone. With skilled 
nursing, patients with complete division of the cord may survive and live 
for many years. 

General Manage]\jent of Paraplegia. — In all cases of severe paraplegia 
from spinal cord lesion where sensory and sphincter functions are also 
impaired or lost, whatever the nature of the lesion, there are certain general 
principles of treatment. The patient should be nursed on a fracture bed 
with an air, water, or rubber mattress. The back should be attended to 
four hourly, first washed with soap and water, then carefully dried, rubbed 
with surgical spirit or eau-de-Cologne, and powdered. These measures 
harden the skin and make it less likely to break down under the constant 
pressure of the body weight. The patient’s position should be changed from 
time to time to prevent the development of sacral bedsore. As far as possible 
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care should be taken to prevent the skin from becoming wet and sodden 
when there is incontinence of urine, and the toilet of the anus after dehecatiou 
should be careful and thorough. There are various remedies for the sacral 
or trochanter bedsore when it develops. Separation may be hastened by 
wet dressings of eusol, sometimes by fomentations— though tlic latter 
should be used with caution. The ulcer is packed with eusol gauze, or with 
an ointment of zinc oxide and castor oil. When it is clean and healing begins, 
it may sometimes be hastened by dressings of gauze soaked in red lotion. 
The heels should also bo carefully watched for the appearance of the 
haemorrhagic blisters which herald the development of a sore. Rings for 
the heels may avert them, and air rings for the sacrum may also be needed. 


SYRINGOMYELIA 

Synonym. — Slatus Dysraphicus. 

Definition.-— Syringomyelia is a very chronic and irregularly progressive 
disease of th(i spinal cord and brain stem, dependent upon a peculiar lesion 
of tlie grey matter, glial increase and the formation ot‘ irregular cavities 
being the most conspicuous features of this lesion. Clinically, the malady is 
characterised by a deep loss of sensibility to pain and to temperature, other 
forms of sensibility remaining relatively unaltered, and by muscular atrophy 
and weakness of varying distribution in the upper extreunitiea, and further 
by spastic weakness of the lower extremities, owing to involvement of the 
pyramidal tracts at the level of the lesion. 

^Etiology. — Both sexes may be affected, and males are more prone to 
suffer than females. Heredity plays no part in its causation. Age is most 
important, in that this disease appears either to be congenitally installed, 
or to commence during the period of growth. It has been diagnosed with 
accuracy as early as the sixth year of childhood, and rarely if ever do the 
symptoms commence later than the age of 30 years. 

Pathology. — The primary lesions of syringomyelia are always found in 
that region of the spinal cord which was originally occupied by the central 
canal, or in close connection with the ventricular system of the brain stem ; 
and it is certain, therefore, that syringomyelia is referable to a pathological 
process affecting the central canal and its surrounding glia, and that this 
pathological process, in many cases at least, is installed before the completion 
of the development of the central canal of the nervous system. Two essential 
lesions and four other commonly occurring lesions make up the morbid 
process of this disease : 

Esse^itial lesions. — (1) Cavitation of the posterior part of the grey matter ; 
(2) gliosis, with liquefactive degeneration of the abundant glia,- other lesions 
commonly hut not invariably present ; (3) degeneration of lower motor and 
vasomotor neurones ; (4) degeneration of lower sensory neurones ; (5) dis- 
tension of cavities producing pressure effects ; (6) secondary ascending and 
descending degenerations. 

The seat of commencement of the disease is invariably in the dorsal grey 
matter of the lower half of the brain stem and upper half of the spinal cord, 
and most commonly of all, in the lower three cervical and upper three dorsal 
segments. The cavitation occurs primarily always in that part of the grey 
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matter which held the original central canal, namely, the region of the 
posterior commissure, posterior median septum and posterior horns. 

Degeneration of the lower motor neurones occurs in at least half the cases. 
Tt is most marked in the cervical and upper dorsal regions of the cord, and 
may be very local or extensive, li, is commonly explained as caused by 
the extension of the gliosis and cavitation into the anterior horns of the grejy 
matter, and by the distension of the cavities exerting pressure upon tliem-i 
regions, and causing atrophy of the cells. To the pressure exerted by such 
distended cavities are also attributed the ascending and descending dcgenera\ 
tions which are commonly found in the pyramidal tracts below the level or 
the lesion, and in the posterior columns above. 

Tumour formation is not uncommon in cases of syringomyelia. Massive 
growth may be found in the pons and in the spinal cord. 

Symptoms . — Disturbances of sensibility . — By far the most constant and 
characteristic feature of syringomyelia is a sensory loss of a peculiar Icind 
which was named by Charcot “ the dissociated sensory loss,^' This is a 
loss of sensibility to painful impressions and to thermal stimuli, while sensi- 
bility to touch, to vibration, to position, to passive movement and to the 
appreciation of location upon the skin, remain relatively or entirely intact. 
In other words, those forms of sensibility wliich travel by a path crossing 
in the commissures of the spinal cord are lost, because the lesion of syringo- 
myelia destroys especially the region of the commissures, while these forms 
of sensibility whicli travel by paths which are uncrossed in the spinal cord 
and do not traverse the region especially affected by syringomyelia, but are 
conducted by the posterior columns, are not affected. Further, the lateral 
region of the dorsal reticular formation of the medulla, mesial to the restiform 
body and ascending root of the fifth nerve, and a little ventral to these struc- 
tures, is especially prone to the lesion of syringomyelia, and it is this region 
which contains the whole path for pain and temperature sensibility from the 
opposite half of the body, and a lesion in this sitnation will produce homian- 
algesia and hemithermanaestliesia, while the paths for other forms of sensi- 
bility, situated mesially on either side of the rapli6 of the medulla, escape. 
Again, the lesion excavating the ventral horn in any part of the cervical 
region may extend so as to interrupt the spinothalamic tract which li(‘.s 
immediately dorso-lateral to the ventral horn, and so cause loss of pain and 
temperature sense on the opposite side everywhere below the level of the 
lesion. 

The destruction of the commissures in the lower cervical and upper dorsal 
regions produces the dissociated seiisory loss symmetrically over the thorax, 
upper extremities, neck and face, the distribution varying with the extent of 
the lesion. The sensory loss over the face is explained in that the sensory 
root of the trigeminal nerve has its ending in the upper three segments of the 
cervical spinal coi d, and the pain and temperature sensibility of the face is 
interfered with if the posterior grey commissure in the region of these segments 
is damaged. Only rarely does the symmetrical sensory loss extend below the 
thorax, for the reason that the spinal lesion docs not often extend below the 
mid-dorsal region. The sensory loss will vary in depth, extent and symmetry 
of distribution according to the completeness, extent and symmetry of the 
lesion. Thus, in early and slight cases, the sensory disturbance may not 
amount to more than a relative loss of pain and temperature confined to the 
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hands and ulnar borders of the forearms, while in an advanced case there is 
usually complete inability to appreciate painful and thermal stimuli over an 
area which would be covered by a sleeved jacket, and this area often extends 
over the neck and the face. Combinations of the “ sleeved jacket ** sensory 
loss with hemianalgesia and hemithermanfiesthesia often occur in cases where 
both the spinal lesion and the medullary lesion are present. The dissociated 
sensory loss makes its advent insidiously, and is often unnoticed by the 
patient and discovered for the first time on medical examination. Or it may 
appeal to the patient, who on bathing finds that he appreciates heat and 
cold upon some parts of the skin and not on others. Not infrequently he 
finds that he injures himself or burns himself without noticing it at the time. 

Subjective sensibility is not often affected, and for the most syringo- 
myelia may be described as a painless disease ; but there are very notable 
exceptions. Sensations of heat and cold, dull fixed pains, lasting neuralgic 
pains, and lightning pains in no way differing from those of tabes, may 
occur. These pains are confined to the regions which are the seat of the other 
symptoms. Especially important in this connection are those cases in 
which the distension of the cervical spinal cord is so great as to cause that 
structure to press upon the bones of the spinal canal. Here constant and 
often intolerable aching pain in the neck, upper extremities and thorax may 
result, with rigidity of the neck, and this may render life so insupportable as 
to necessitate surgical interference for the relief of the pressure. 

Muscular atrophy . — This common clinical feature of S5rriDgomyelia is 
met with in considerably more than half the cases. As may be gathered 
from the nature of the lesions, though usually bilateral, it is often not sym- 
metrical, and may be entirely confined to one side. The intrinsic muscles 
of the hands and the muscles of the ulnar side of the forearms are first and 
most affected in the ordinary run of cases. The atrophy is often here con- 
fined, but it may extend up the arm ; but it is unusual for the whole upper 
limb to be affected. Sometimes the shoulder muscles are first affected, and 
again the scapulo-thoracic and humero-thoracic muscles may be early in- 
volved. The upper intercostals, and that section of the muscles which 
supports the spine, supplied from the upper six dorsal segments suffer, but the 
scalenes seem generally to escape. The muscular atrophy is strictly limited, 
and is apt to become complete in the muscles affected. The lesions of the 
medulla may involve the motor nuclei of the cranial nerves. Atrophic 
paralysis of the muscles supplied by the vago-accessory nerve is far from 
uncommon, and the discovery of this paralysis in a young subject should 
always arouse suspicions of the presence of syringomyelia. The paralysis 
is unilateral and involves palate, pharynx and all the muscles of the larynx 
upon the affected side. Similarly but in much rarer cases, atrophic paralysis 
of the face, of the trigeminal muscles, of the sternomastoid and trapezius or 
of the hypoglossal muscles may occur from a unilateral involvement of the 
corresponding motor nuclei. Fibrillation in the affected muscles is said by 
most writers to be of common occurrence. It has been conspicuous by its 
absence in most of the large number of cases which have come under our 
observation. One would expect it to be confined in syringomyelia to such 
times as the muscular atrophy is progressing. 

Contractures resulting from the muscular atrophy are commonly seen in 
the hands, and the deformity resulting tends towards the “ griffin’s paw ” 
55 
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type, but hardly reaches the degree seen in ulnar nerve paralysis, and is 
often much modified by trophic and vasomotor changes, and by the results 
of injuries and whitlows. 

The lower extremities escape so far as atrophy of muscles is concerned. 
Spinal curvature is present in many cases. It consists essentially in a kyphosis 
or kypho-scoliosis of the upper dorsal region, with a compensatory lorddsis 
and lateral curve in the lumbar region. The upper convexity is to the left 
from the major use of the right hand. It is dependent upon paralysis of ^he 
trunk muscles, from involvement of the anterior horns in the upper dorsal 
region, and, in addition, dystrophic changes in the bones may be factors in 
its production. It is more marked the earlier it commences during the perio^ 
of growth, and where heavy manual occupation has been followed. 

Trophic and vasomotor disturbances . — Thickening of the bones or a condi- 
tion of osteoporosis and brittleness may be met with. More often Charcot’s 
arthropathy occurs. It differs in no way from the similar condition in tabes 
dorsalis, and is confined to the joints of the analgesic region, and affects the 
joints of the lower extremity only when there is a hemianalgesia from a lesion 
of the spinothalamic tract either in the cord or in the medulla. In syringo- 
myelia Charcot’s joints are seen chiefly in workmen who are engaged in 
occupations which constantly expose the analgesic joints to jarring and 
bruising. 

The most characteristic of the trophic changes consists in thickening of the 
subcutaneous tissue and of the skin itself, which is seen in the hands. The 
fingers become thick and swollen and lose their natural outline, the tips 
become blunted, and the knuckle-folds thick and coarse, and some vaso- 
motor paralysis renders them unduly red, or even blue. They have been 
termed “ sausage-like ” fingers, and often stand out in contrast to the wasting 
of the intrinsic muscles of the hand. A similar condition affecting the whole 
hand is common, and was termed by Charcot the “ fleshy hand ” or “ main 
succulente.” The analgesic condition of the hands and the thermanaesthesia 
present expose them unduly to injuries and, since these injuries are likely 
to be unnoticed or disregarded, septic infection arises easily, and the results 
of injuries, burns and whitlows are frequently seen, giving rise to further 
deformity from scars, loss of the terminal phalanges, from whitlows and con- 
tractures, and from sepsis extending to the tendons. 

The lower extremities usually present a slight spasticity, with the signs of 
involvement of the crossed pyramidal tracts. This does not often produce 
much disability in the use of the lower limbs. In cases, however, where the 
lesions involve the lateral regions of the cord, either by direct extension or by 
the pressure of distended cavities, severe spastic paraplegia may result. 
And again, in very rare cases, such pressure may lead to total evascularisa- 
tion and total transverse lesion of the spinal cord with the appearance of a 
complete flaccid paraplegia with incontinence, total sensory loss and absent 
deep reflexes. 

Sphincter trouble is usually absent, or slight and occasional ; but in cases 
where paraplegia is severe any degree may occur. 

The skin reflexes of the trunk are diminished or absent, and the plantar 
reflexes are of the extensor type, according to the degree of pyramidal involve- 
ment. Some degree of pes cavus is often present. The knee-jerks and ankle- 
jerks are increased, and foot-clonus, etc., is present. 
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Considering that the efferent neurones of the cervical sympathetic system 
have their origin in the brain stem, and their exit from the spinal cord in the 
lower cervical and upper dorsal segments, thus traversing the whole of the 
region usually affected by the lesion of syringomyelia, the frequency with 
which paralysis of the cervical sympathetic occurs is easily understood. It 
may be complete or incomplete, unilateral or bilateral, and is recognised by 
smallness of the pupil, narrowing of the palpebral aperture (sympathetic 
ptosis), and a peculiar flatness of expression on the side of the face affected, 
with decrease or loss of sweating. These signs are much more obvious when 
unilateral than when bilateral, for, in the absence of the contrast which a 
normal side of the face gives, they are often overlooked when bilateral. 

Ophthalmoplegia is very rare, but it may occur, since the syringomyelia 
lesion may be found as high as the region of the third nucleus. Nystagmus 
is an almost constant feature of syringomyelia, as it is also of most lesions of 
the cervical spinal cord. 

Morvan’s Disease. — This variety of syringomyelia is so peculiar in its 
clinical aspect as to need especial description. In addition to the lesion of 
the spinal cord characteristic of syringomyelia, there are intense changes in 
the periphery of the nerve trunks of the limbs. Instead of the usual loss of 
pain and temperature sensibility, distributed in jacket form upon the upper 
limbs and trunk, there is absolute loss of all forms of sensibility in the hands, 
wrist high, and in many cases also in the feet, ankle high. Progressive 
atrophy of the intrinsic muscles of the hands and feet occurs. Severe vaso- 
motor paralysis brings about permanent cyanosis of the hands and feet, 
with much thickening of the skin and subcutaneous tissues, to which are added 
the effects of injury and septic processes in insentient regions, in the form of 
whitlows, necrosis and loss of digits. Another peculiarity of this malady 
is that the extremities are exceedingly painful in the early stages and until 
the sensory loss becomes deep. Morvan’s disease resembles Raynaud’s 
disease in the cyanosis and tendency to necrosis of the fingers and toes, but 
it is easily distinguished by the complete absence of intermitting vascular 
spasm and by the peculiar loss of sensibility. Ansesthetic leprosy may be 
distinguished from Morvan’s disease by the characteristic skin lesions in 
other parts of the body, by the palpable thickening of the nerve trunks, and 
by the less definitely limited areas of sensory loss. Every transition between 
typical syringomyelia and Morvan’s disease has been described. 

Course and Duration. — The malady, commencing insidiously, progresses 
very slowly, and often ceases to progress for periods which may amount to 
many years. The tendency to the destruction of life is not great ; but when 
rapid extension of the physical signs, and especially of paralysis and muscular 
atrophy of the upper extremities and respiratory muscles, occurs, the end is 
likely to come quickly. Signs of great distension of the cavities, such as pain 
and rigidity of the neck, and also severe and increasing paraplegia, with sensory 
loss of aU forms of sensibility below the level of the lesion, point to a rapidly 
fatal termination. 

It is not unusual to meet with well-marked cases in which the signs 
develop and increase during late childhood and early adult life, and then 
remain more or less in a stationary condition, allowing an occupation to be 
followed until well after middle life has been reached ; but with the advent 
of the degenerative period of life, from the age of 4:5 years onwards, there is 
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always a slow increase of the disability which puts an end to useful capacity. 
Many of the cases become incapacitated in early life, after which the disease 
becomes arrested, and the patients live on for many years, sometimes in a 
bedridden condition. Few reach the age of 60 years. Rapid extension of 
the physical signs leads to death from involvement of respiratory muscles. 
Otherwise the patients succumb to intercurrent disease. Sudden and un- 
expected death sometimes occurs, and it is especially to be remembered thjat 
this is likely to occur after the administration of ansesthetics, and as a resitlt 
of surgical procedures. \ 

Diagnosis. — Syringomyelia has to be differentiated, in its early stage^ 
from those diseases which cause slowly progressive muscular atrophy in the 
upper extremities, and, in its later stages, from other lesions of the central 
region of the spinal cord. Those cases in which the lesions are chiefly in the 
ponto-medullary region must be distinguished from other slowly oncoming 
lesions of the brain stem. 

The age of onset, during the later years of childhood and the earlier years 
of adult life, is important, and during this period slowly developing paralysis, 
with or without muscular atrophy and with sensory loss, should always 
suggest the possibility of syringomyelia. Other causes, which may produce 
this symptom group, and which may be confused with syringomyelia, are 
local lesions of the peripheral nerves, local lesions of the brachial plexus, and, 
especially, the lesion produced by the presence of cervical ribs, rt)ot lesions, 
lesions of the central grey matter of the spinal cord, especially central tumours 
of the spinal cord, hsematomyelia, and lastly certain general diseases of 
the nervous system, progressive muscular atrophy, peroneal atrophy and 
myotonia atrophica. That the sensory changes of syringomyelia of 
peculiar nature are usually the first signs of that disease is important ; 
but unfortunately is not without many exceptions, both as to the nature 
of the sensory changes and as to their time of appearance. 

Local lesions of the peripheral nerves produce signs which are confined 
to the distribution of the nerve involved ; the sensory loss is to all forms of 
sensibility, and the condition is commonly unilateral. In syringomyelia, 
however, the lesion in the early stages may be confined to one side of the 
cord, and to one posterior horn so far as the production of sensory loss is 
concerned, and the muscular atrophy may be so narrowly confined to the 
distribution of the ulnar nerve as to cause close resemblance between the 
two conditions. Any sensory loss over the trunk, or signs outside the dis- 
tribution of the peripheral nerve, will, if present, clearly divide the two 
conditions. 

Cervical ribs may produce slowly progressive atrophy of muscles, pains 
and sensory loss, very difficult to distinguish from those resulting from 
syringomyelia. The diagnosis in these cases is beset with peculiar diffi- 
culties, for so frequently do cervical ribs produce no nervous symptoms at 
all that their presence, when demonstrated, does not argue that they are 
the cause of the symptoms. Again, cervical ribs are among the commonest 
of the developmental peculiarities which are so frequently seen in the subjects 
of syringomyelia. Slow muscular atrophy and slowly oncoming sensory loss 
and perhaps pain characterise both syringomyelia and cervical rib paralysis, 
and the distribution may be unilateral or bilateral in either condition ; but 
it is only when the signs and symptoms arc strictly confined to the upper 
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extremities and neck that difficulty arises. The slightest definite physical 
sign outside of this region at once turns the diagnosis in favour of syringo- 
myelia, and of these signs cervical sympathetic paralysis, sensory loss on the 
trunk, and alteration of the abdominal and plantar reflexes are most important. 
A very careful search must be made for any such signs, and the patient 
observed over a considerable time before a certain diagnosis is made. 

Lesions of the nerve roots, cither from inflammatory conditions, bone 
disease, pachymeningitis or neoplasms give rise to more severe pain than does 
syringomyelia, and the development of the symptoms is much more rapid. 
Lesions of the central grey matter of the spinal cord may produce a symptom 
complex, closely resembling that of syringomyelia. Central tumours of the 
spinal cord, when of slow growth, are hardly distinguishable, inasmuch as the 
lesion of syringomyelia is in reality a central tumour of the cord. The 
majority of central tumours, however, are of more rapid development, and 
speedily produce severe paraplegia. The presence of Froin’s syndrome 
(hyperalbumin osis in the cerebro-spinal fluid) is much in favour of tumour. 

Progressive muscular atrophy in its early stages may cause difficulty in 
diagnosis, since the muscular atrophy in syringomyelia may in rare cases 
precede the appearance of any sensory loss or may be well marked when the 
sensory loss is slight. In this connection widely distributed fibrillation is of 
great importance in indicating a diagnosis of progressive muscular atrophy, 
particularly if it be seen in muscles not conspicuously wasted. In peroneal 
atrophy the atrophy of the intrinsic hand muscles is always preceded by a 
more extensive atrophy of the muscles below the knee, which are never 
atrophied in syringomyelia. 

Syringomyelia of the brain stem may be distinguished from other lesions 
of this region by its insidious onset and the special tendency to the involve- 
ment of the lateral region of the medulla containing the vago-accessory 
nucleus and the central pain and temperature path, so giving rise to a uni- 
lateral paralysis of palate, pharynx and larynx with hemianalgesia and 
hemithermansesthesia on the opposite half of the body. Often some signs 
of cervical syringomyelia coexist ; but the medullary lesion may exist alone, 
and it cannot be too prominently borne in mind that any very slowly pro- 
gressive lesion of the brain stem of insidious onset may be of the nature 
of syringomyelia. 

Prognosis. — Recovery never occurs ; but arrest of the disease for long 
periods is frequent. Those disabilities, which are the result of pressure or 
distension, may abate spontaneously or as the result of treatnient, 
and in arrested cases training may bring about lessening of the disability. 
Increasing symptoms, especially if the increase be rapid, are always a cause 
for anxiety, and increasing involvement of the respiratory muscles is the 
gravest of events. 

Treatment. — Some authorities believe that mercury and iodide of 
potassium have a definite effect in benefiting the disease when the symptoms 
are progressing. Application of deep X-rays to the cervical and upper 
dorsal regions of the spinal cord has been followed by arrest of the progress 
of the disease and, rarely, improvement of symptoms. Pains are to be 
relieved with the common analgesics. Massage, exercises and training are 
all likely to make some improvement in the disability in arrested cases. 
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H^MATOMYELIA 

etiology and Pathology. — ^Hsematomyelia, or haemorrhage into the 
spinal cord, has in the past figured in neurological literature to a much 
greater extent than its frequency warrants. It has been commonly supposed, 
for example, to be an almost invariable consequence of serious local injuries 
of the cord, whereas in fact in these circumstances haemorrhage plays a 
very minor role. G. Jefferson has in fact expressed the view that it is doubtful 
whether such a state as haematomyelia actually exists. It is true that small 
punctate haemorrhages may be seen in the damaged areas, but as Holmes, 
from his study of the spinal injuries of warfare, has pointed out, the essential 
lesion in these circumstances is oedema, followed by degenerative changes 
in the cells of the grey matter, and in severe cases by central necrosis. Large 
central haemorrhages are not found. Similarly, certain inflammatory affec- 
tions of the cord, such for example as acute poliomyelitis, may show minute 
haemorrhages, but here again nothing occurs to which the term haemato- 
myelia can reasonably be applied. In short, haematomyelia is an exceedingly 
rare form of spinal cord lesion. 

A recent study by C. Richardson made on material at the National 
Hospital, Queen Square, has lent a necessary sense of proportion to bur 
views on this matter. By the term haematomyelia is now usually meant 
a large central haemorrhage, with a tendency to spread longitudinally over 
several segments. The central region of the cord and the dorsal horns are 
the situations in which this haemorrhage is commonly observed in the rare 
instances in which it is to be foimd. If we agree that traumatic haemato- 
myelia is an extremely rare condition, we are left with what has been called 
“ spontaneous haematomyelia ” and with secondary haematomyelia. 

Spontaneous Haematomyelia. — This rare condition appears to arise 
only when there is some abnormality of the spinal vessels. Such abnor- 
malities are angioma and other malformations, and — excessively rarely — 
syphilitic and arterio-sclerotic disease of spinal arteries ; in other words, 
the so-called spontaneous hasmatomyelia is really secondary haematomyelia. 

Symptoms , — ^From what has been said it is apparent that the clinical 
picture usually given of haematomyelia is that of local trauma of the cord, 
and since such local crushing is commonly associated with fracture, fracture- 
dislocation, or transient dislocation of the cervical spine between the fifth 
and sixth vertebras, this picture is that of a quadriplegia of sudden onset 
with slow recovery of variable degree. True haematomyelia may indeed 
occur in the cervical region of the cord, when it is apt to prove fatal. Richard- 
son’s analysis indicates th^t the characteristic clinical picture is that of a 
sudden paraplegia, accompanied by pain and sensory changes, subjective 
and objective. It appears that all forms of sensation are lost at first. 

In the non-fatal cases a variable degree of recovery is possible. In a 
few reported cases, it appears that a syringomyelic type of dissociation of 
sensation may ensue. 

Diagnosis. — The diagnosis of primary heematomyelia rests upon the 
sudden onset, the rapid development of synmtoms which soon come to a 
standstill, and the physical signs of a central lesion of the spinal cord. The 



MYELOMALACIA 


1735 


distinction has to be made from acute myelitis. Acute myelitis, though 
rapid in onset, does not show the sudden development of symptoms seen 
in haematomyelia. Prodromata often precede the onset. 

Treatment. — The general treatment is that of any severe spinal cord 
lesion with paraplegia. When there is evidence that a syphilitic lesion of 
the spinal arteries is in question, the treatment is that of spinal syphilis. 
Angioma and other malformations of the spinal vessels are not amenable to 
surgical intervention. 


MYELOMALACIA 

Synonym. — Softening of the Spinal Cord. 

The term “ myelomalacia,*’ which implies softening of the Spinal Cord, has 
been applied by some authors to those conditions of local destruction of the 
spinal cord consequent upon the cessation of blood supply, and especially 
upon thrombosis of its blood vessels, as apart from the extensive local 
destructions which may result from inflammatory conditions. Such a 
distinction does not rest upon any logical, pathological or clinical basis, for 
thrombosis and ischaemia make up a part of the pathological process of all 
traumatic, inflammatory and pressure lesions of the 8j)inal cord, and may 
occur as terminal events in certain diseases of the spinal cord where vascular 
lesions are otherwise conspicuous by their absence. Therefore, since soften- 
ing of the spinal cord may be the result of widely different pathological 
processes, and since it does not constitute a definite clinical entity, it will 
suffice here to refer to those maladies in which it is chiefly observed. 

Teaumatic Conditions. — As a result of high explosives bursting in the 
neighbourhood of the spinal column, even without signs of external injury 
or signs of damage to the bones, the spinal cord may be found to be completely 
difl9.uent over several segments. The same result may be met with from the 
passage of a high velocity bullet through the spinal canal, whether the spinal 
cord be touched by the bullet or not ; and again, the same condition occurs 
from the vibration of an impact when a missile hits and lodges in the sur- 
rounding bone, without directly involving the spinal canal or cord. A 
slighter degree of the same condition may be seen in fracture dislocation. 
When, as the result of injury to the spinal column, the spinal cord is torn 
across, the distal segment may soften completely. 

Peessure Lesions. — Pressure upon the spinal cord abrogates function 
chiefly by producing ischaemia and, if the pressure be prolonged or severe, 
necrotic softening occurs, and the more readily, if there be strangling of the 
segmental vessels which supply the cord and accompany each nerve root. 

Inflammatory Conditions. — ^In acute spreading myelitis, in which the 
spinal cord is infected with micro-organisms secondarily to a general blood 
infection, as may occur in small-pox, gonorrhoea, dysentery, etc., the cord 
softens and may become diffluent. In acute transverse myelitis, softening 
depends upon the severity of the initial oedema and its duration, the degree of 
obliterative arteritis, and the consequent thrombosis that may occur. It 
may be largely avoided by the energetic and early application of anti- 
syphilitic treatment. 

Senile Paraplegia. — This condition, which is not very rare, and in which 
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spasticity of the lower extreiniticB with weakness comes on gradually in 
later life, and does not, as a rule, reach a severe degree, has been attributed to 
ischiemia and even to softening of the spinal cord from arterial disease and 
the failing circulation of old age, by Moxon, who first described it. The 
pathology of these cases seems by no means certain, and there are few records 
of the anatomy. It seems certain that no appreciable softening can occur, 
on account of the slightness of the paraplegia and the absence of any sensory 
loss. Gowers doubted whether they were spinal in origin at all, and attributed 
some to the occurrence of cortical changes in the brain, while others he placed 
in the category of paralysis agitans. From the occurrence of definite mental 
failure in some of the cases, a cerebral site for the lesion is likely. Dr. Green- 
field has recently examined for us a very typical case and found no changes 
in the spinal cord, but extensive degeneration of the pyramidal cells of the 
motor cortex. 


SUBACUTE COMBINED DEGENERATION 

Synonym. — The Anaemic Spinal Disease. 

Definition. — Subacute combined degeneration is a disease most common 
in the second half of adult life, of which the onset is usually insidious and the 
course progressive. The lesions in the nervous system consist of a primary 
demyelination, commencing in the centre of the white columns and affecting 
the long fibres first and most, and the short intersegmental fibres which 
lie close to the grey matter last and least. Neuroglial condensation follows 
very slowly upon the demyelination. The posterior and lateral columns 
of the spinal cord are early affected, and it is to the affection of both these 
columns that the term “ combined degeneration ” alludes. The clinical 
features are usually strikingly distinct, in that subjective sensations, such as 
tingling, numbness and burning, occurring usually at the periphery of the 
limbs, are early, obtrusive and persistent, and are accompanied or followed 
by the development of a paraplegia which may be of a spastic, or a flaccid 
and ataxic, or of a mixed type, according to the degree of affection of the 
lateral and of the posterior columns in each case, and the degree of involve- 
ment of the peripheral nerves. We owe to Risien Russell, Batten and Collier 
the first complete pathological and clinical account of this disease. 

In the late stages of the malady, the paraplegia tends to become complete 
and of the flaccid type, with loss of the deep reflexes. Ansemia accompanied 
by a peculiar “ buscuit-like ” discoloration of the skin is present in all cases 
at some period of the disease, with the exception of some few of the cases of 
short duration. This anaemia tends in every case, if life is prolonged, to 
develop into a pernicious anaemia which is typical, both clinically and patho- 
logically. , 

Etiology. — First met with in the third decade of life, the malady becomes 
increasingly frequent until a maximum incidence occurs in the sixth decade, 
while cases commencing in the seventh decade are not uncommon. The 
sexes are equally affected. Familial incidence in this disease, as also in 
pernicious anaemia, has been recorded by Hurst, Piney and others. 

Pathology. — The essential lesion is demyelination of the axis cylinders, 
and subsequent degeneration of the latter, in the posterior and lateral columns 
of the cord. It has also long been known that some degeneration of peri- 
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pheral nerves occurs in this disease, and recently Carmichael and Greenfield 
have confirmed that the same process of demyelination seen in the cord is 
to be found in the peripheral nerves. At first the myelin sheath swells and 
later disintegrates. This change first occurs in the lower dorsal region of the 
cord, and is first seen in the centre of both posterior columns, and soon after 
wards in the centre of either lateral column, as small areas of a darker and 
more translucent appearance than the normal white matter. It is only at 
an early stage of the disease that the anatomical picture is strictly one of 
postero-lateral degenerations, for soon after, spots of degeneration appear 
on either side of the anterior median fissure and in other parts of the antero- 
lateral columns. The degenerated areas increase in size ccutrifugally, coalesce 
with one another, reach the surface of the cord and eventually involve the 
whole of the white matter of the cord as seen in transverse section, with the 
exception of the narrow zone of short interuuncial fibres which everywhere 
clothe the grey matter. This “ annular or ferrule-likc ” degeneration in the 
lower dorsal region is highly characteristic, and occurs in no other disease. 

From its starting-point in the lower dorsal region the degeneration spreads 
upwards and downwards in the white columns of the spinal cord, and for this 
reason the term “ funicular myelitis was applied to it by Ilenncberg. This 
extension depends upon the occurrence of small isolated spots of degenera- 
tion in the posterior, lateral and antero-latcral columns, which increase in size 
and thus join the area previously degenerated. The degeneration tends to 
extend upwards indefinitely, and in severe and advanced cases has been 
found as high as the internal capsule in the pyramidal tract. 

The lesions of the white columns entail the usual secondary degenera- 
tions, both ascending and descending ; but these occur late, and are often 
much less obvious than might be expected from the severity of the local 
lesions. The destruction of the axons by the local lesions also causes a series 
of retrograde changes in the corresponding nerve-cells, and tigrolysis, vaouola- 
tion, shrinking and neurophagy may be conspicuous, especially in the cells 
of Clarke’s column and in the cells of Betz, which gave origin to the pyramidal 
fibres. Occasionally the disease is entirely confined to the posterior columns 
of the spinal cord. The muscles are conspicuously wasted in the later stages, 
and the muscle fibres show great diminution in size and poor striation. There 
is not any considerable increase of the muscle nuclei, and little or no fibrosis 
occurs. 

Blood . — In a few instances, anaemia has been absent throughout, the 
hsemoglobin content and the cytology being normal ; this has occurred o^efly 
in cases which have run an acute and fatal course in a few months. Usually 
the blood shows an ansomia of varying severity ; the hsemoglobin ranges from 
35 to 75 per cent., the lower of these figures being common ; the colour index 
is usually above the normal, and may be as high as 1-6. Macrocytosis is 
present. Anisocytosis, poikilocytosis and polychromatophiha are common. 
Normoblasts are often numerous and megaloblasts may be found in numbers. 
A relative lymphocytosis is almost always present, and may reach as much as 
66 per cent. This change occurs early, and is helpful in the confirmation of 
the diagnosis of the nervous disease. 

A careful investigation of the blood-changes at various stages of the disease 
and of the post-mortem findings in a large series of cases has proved beyond 
any possible doubt that the blood-changes in every case are identical with 



1738 


DISEASES OF THE NERVOUS SYSTEM 


those met with in the various stages of pernicious anaemia, and that a typical 
post-mortem picture of pernicious anaemia occurs frequently in subacute 
combined degeneration. The cerebro-spinal fluid presents no abnormalities 
either as regards albumin, sugar or cells. 

The early writers believed that the anaemia was the essential part of the 
disease, and that the degenerations in the nervous system were the result of 
vascular changes consequent upon the anaemia. This view is negatived by 
the facts that some cases progress to a fatal issue without any evidence of 
anaemia, and that in others the nervous manifestations may become severe 
long before any anaemia is evident ; and, most importantly, no case has been 
recorded in the literature, nor has one occurred in the very large series 
examined by the writers, in which the nervous manifestations developed in a 
patient already under observation for anaemia. 

The experimental evidence and the clinical and pathological features of 
the disease suggest, therefore, that the anaemia and cachexia and the degenera- 
tion of the nervous system are not dependent the one upon the other, but that 
they are the concomitant but not necessarily synchronous results of one and 
the same cause, which is deprivation from a product of gastric digestion in 
the presence of hydrochloric acid which is subsequently stored in the liver, 
and which is essential to the normal formation of the erythrocytes. Hurst 
and others have shown that achlorhydria is present in nearly all the casfes. 

Symptoms. — In a large majority of instances the symptoms appear in- 
sidiously and without any exciting cause. Sometimes the onset is more rapid, 
and may be preceded by severe gastro-intestinal symptoms such as vomiting, 
diarrhoea, jaundice, malaise and pyrexia. In a few cases the onset has been 
so rapid as to suggest the diagnosis of acute myelitis, and in one of these 
which was under our observation and pathologically verified, two attacks 
of temporary paraplegia has preceded the onset by 8 and by 4 months 
respectively. 

The cardinal signs may be summarised as follows ; peripheral subjective 
sensations, which occur early and are remarkably obtrusive, are complained 
of in the periphery of the limbs in most cases, but may occur in the perineum, 
neck and back of the head and in the tongue. Sensory loss is found, which 
commences upon the limbs with peripheral “ stocking and glove ” distribu- 
tion, and reaching on to the trunk ascends in segmental distribution. Astereo- 
gnosis occurs in the upper extremities. Paraplegia may be (a) flaccid from 
the first, with loss of deep reflexes ; (h) spastic, remaining spastic throughout 
(rare) ; (c) spastic, changing to flaccid paralysis with loss of the deep reflexes. 

first of these three clinical types is the commonest, and it provides almost 
a\\ — ^ not aifi — caaea wfiicfi roapond favourably to treatment. Both 
forms of paraple^ria arc accompanied by marked ataxia. Girdle sensations, 
ligitiung paina, fixed piins, gastric crises, exaggeration of superficial reflexes, 
are all encountered, bphmcter paralysis is late. Loss of sexual power is 
early. .There are muscular wasting and lowering of electrical excitability of 
general distribution in the paraplegia region. Aniemia, which may be absent 
throughout or may become apparent at any period in the course of the 
disease, is coMpicuous at the time of the onset of the nervous symptoms in 
about one-balf of all cases. ^ 

Peripheral subjective sensations are so constantly the earliest symptom, 
y^oomfortmg to the patient and so persistent, as to form a most dwtinctive 
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feature of the disease. These sensations are variously described, but tingling 
and numbness are the most common. Creeping sensations, smarting, burn- 
ing, icy coldness, tightness and pain are all common. They are usually felt 
first upon the tips of the fingers and toes, and subsequently spread up the 
limbs. A girdle sensation is the rule, and it is sometimes painful. 

Sensory loss first appears at the periphery, and spreads up the limbs 
like the sensory changes of a polyneuritis, waning in severity as the base of 
the limb is approached. In time it reaches the abdominal wall, but rarely 
extends as high as the thorax. Earliest to diminish, and first to disappear, 
are the postural modes of sensibility and vibration sense ; tactile sensibility 
miy also be severely affected ; but thermal and cutaneous pain sense are 
usually least affected. A marked and almost constant feature of the disease 
is the tenderness of the calf and plantar muscles to pressure. Such tender- 
ness is not usually found in association with a spinal cord lesion, and its 
presence is one of the reasons for regarding the peripheral nerve changes 
already referred to as of importance in determining the symptomatology. 

In the common, flaccid type of paraplegia, weakness and unsteadiness of 
gait are commonly preceded by the parsesthesiac and sensory changes de- 
scribed above. There is at first a ready fatigue on exertion, a dragging of 
the feet and an ataxy of gait when tired, and also aching pains in the muscles 
of the legs. Examination reveals some weakness, especially of flexion and 
dorsiflexion in the legs, the tenderness already mentioned, and diminution 
or loss of the knee-jerks, and loss of the ankle-jerks. Sooner or later an 
extensor plantar response betrays the development of lesions in the lateral 
columns of the cord ; but at first the plantar response may be of the flexor 
type, and when this is the case, the nervous clinical picture is not readily 
distinguishable from that of polyneuritis. In some cases it is doubtful if the 
distinction could be made were it not for the accompanying abnormalities in 
the blood and gastric secretions. 

In this clinical type, of course, some of the signs may be the expression 
of a posterior column lesion, and it is known that in a few cases the spinal 
cord lesion is confined to this column. In the less frequently seen spastic type^ 
the clinical picture is one of a predominating lateral column lesion in the cord. 
The case may pass through the stage of paraplcgia-in-extension to the final 
one of paraplegia-in-flexion, with extremely painful flexion spasms, loss of 
sphincter control, and the development of bedsores. In some such cases, 
the limbs may become flaccid, and the tendon- jerks disappear before con- 
tracture ensues. But whether this change from spasticity to flaccidity occur 
or not the clinical type is one which progresses ruthlessly and does not respond 
to treatment. 

Sudden exacerbations of the symptoms may occur at any time, and 
these are commonly associated with malaise, pyrexia, vomiting or other signs 
of gastro-intestinal disturbance and by an increase in the anaemia, as if there 
had been a sudden increase in the condition, which is responsible both for 
the ana)mia and for the spinal degeneration. As the disease advances, the 
paraplegia involves more and more of the trunk, progressing upwards. In 
some cases the upper extremities are affected early, and may even be the 
first regions to show signs of the disease. In the course of time the paraplegia 
becomes complete, with great wasting of the muscles and reduction of their 
faradic excitability. 



1740 


DISEASES OF THE NERVOUS SYSTEM 


The paraplegia does not, as a rule, reach the upper limits of the region 
supplied by the cervical enlargement of the spinal cord, and even in the most 
severe cases the condition of the upper extremities is one of partial paralysis, 
most marked in the periphery and associated with considerable wasting of 
the muscles of the hands and forearms. In addition to the muscular wasting, 
there is usually conspicuous wasting of the subcutaneous fat. In late stages 
of the disease the general bodily wasting becomes extreme. 

Dysuria generally appears “when the paraplegia becomes pronounced. It 
does not often occur in the early stages of the malady, and sometimes its 
appearance is delayed until remarkably late. When once established, it 
does not show any tendency to improve with treatment. Finally, the control 
of the, rectum and bladder becomes completely lost. 

Soft translucent oedema of the extremities and trunk is frequent, especially 
when the anaemia is severe, and is dependent upon the anjumia and upon the 
impaired innervation of the paraplegic region. 

General mental deterioration, mild delirium, drowsiness and torpor 
frequently occur at any stage of the disease, and are referable to the anaemia 
and the metabolic disturbance, and possibly also to widely spread cell changes 
in the cerebrum. General convulsions have been reported in a few 
cases. 

Dimness of vision is common when anaemia and debility arc severe. Papill- 
oedema of slight degree is sometimes met with, and doubtless in relation to the 
anaemia. Optic atrophy Las been reported in a good many cases. Small 
retinal haemorrhages are not uncommon. A minor degree of nystagmus is 
the rule, and may depend upon the involvement of the cervical spinal cord, 
all lesions of which seem to be regularly associated with nystagmus, or this 
may be attributed to affection of the cerebellum, for changes in the Purkinje 
cells of this organ have been repeatedly found. Herpes is not infrequent. 
It may occur anywhere, and has several times affected the distribution of 
the trigeminal nerve. A haemorrhagic lesion of the sensory ganglion has 
been found. 

Although anaemia is one of the most characteristic features of subacute 
combined degeneration, since it occurs in every case of long duration at some 
time or other, and since it is sufficiently striking as at once to suggest the 
diagnosis in at least two-thirds of all the patients when they first come under 
observation for nervous symptoms, yet it may be absent throughout the course 
of the disease in a rapid case, and its appearance may be delayed until several 
years after the disease of the nervous system is manifest. The anaemia 
in almost every case is identical in every respect with pernicious anaemia. 
Of those cases in which the blood picture is not typical, nearly all show 
megalocytosis, with a relative lymphocytosis and a high haemoglobin index, 
as do early cases of pernicious anaemia, and it may be said with certainty 
that the longer the patient survives, the greater the likelihood of typical 
pernicious anaemia developing. The spleen has been enlarged in many cases, 
and the marrow of the bones is typical of pernicious anaemia, as may be also 
the iron reaction in the liver and the changes in the myocardium and other 
muscles. As in pernicious anaemia, the tongue is clean, and this occurs so 
regularly that any appearance of furring of the tongue may justly be said 
to exclude the diagnosis of this disease. Fractional test meals show an 
absolute achlorhydria, or a relative achlorhydria, in the same proportions 



SUBACUTE COMBINED DEGENERATION 1741 

as do cases of pernicious anaemia. The colour of the skin is often peculiar 
and striking, even when anaemia is not severe, and is best described as 
biscuit-coloured.” A bright malar flush upon this yellowish biscuit- 
coloured background gives a characteristic and vivid facial aspect in the 
earlier stages of many of the cases. The symptoms and signs common to 
aU anaemic states, breathlessness, headache, cardiac and venous murmurs 
and oedema, are commonly present, but haemorrhages are uncommon. 
S3mcopal attacks may occur. Irregular pyrexia is almost invariably present 
at some period in the course of the disease, and this quite apart from fever- 
producing complications, such as cystitis and bedsores. In the later stages 
progressive emaciation is constant, and if life be prolonged it becomes 
extreme. 

Diagnosis. — In the earliest stage, and before the appearance of any definite 
sign of organic spinal disease, there may be such disability as to suggest the 
diagnosis ,of functional paraplegia. When organic signs appear, it is especially 
from disseminated sclerosis, spinal tumour and tabes dorsalis that the diag- 
nosis has to be made. The preponderance of the peripheral subjective sensa- 
tions, and the presence of a florid complexion with anaemia, should always 
suggest the diagnosis. Slight spastic ataxy is the common clinical picture 
of subacute combined degeneration, of disseminated sclerosis and of spinal 
tumour. Peripheral sensations and peripheral numbness are not features of 
disseminated sclerosis, and the presence of peripheral sensory loss should 
always challenge that diagnosis, whereas diplopia, nystagmus, transient 
amblyopia and intention tremor are not early symptoms of subacute com- 
bined degeneration. Spinal tumour is especially distinguished by a sharp 
line of sensory loss, transverse to the axis of the body, which does not spread 
up from below in slow fashion. 

When subacute combined degeneration commences with flaccid ataxy 
and loss of the deep reflexes, the distinction must be made from tabes dorsalis. 
The extensor plantar reflex, which is almost always present in the former 
disease and which is rare in early tabes, the entirely different distribution of 
the sensory loss in the two diseases, the loss of power in subacute combined 
degeneration, and the results of the examination of the blood and cerebro- 
spinal fluid for syphilitic reactions and of the latter fluid for lymphocytosis, 
are important aids in the diflCerential diagnosis. 

In the well-developed stages of the disease, its recognition presents no 
great dififi-culty. Attention is quickly attracted by the conspicuous aninmia 
and biscuit-coloured skin. Following a period of slight paraplegia, often 
lengthy, the steadily increasing paralysis of the lower extremities, with per- 
haps sudden exacerbations, producing complete and lasting helplessness, the 
characteristic distribution of the sensory loss which spreads upwards towards 
the cervical region, the severe lightning pains, the irregular pyrexia, the 
anaimia and the relatively late onset of sphincter trouble serve to separate 
this disease from other forms of paraplegia. The change from the spastic 
to the flaccid type of paraplegia with loss of the deep reflexes and persistence 
of the extensor response, which occurs in some of the cases in the late stages, 
is highly characteristic. 

It is also necessary to bear in mind the strikingly close resemblance which 
the disease we are considering may bear to polyneuritis. The differentiation 
may in the early stages depend chiefly, if not wholly, upon the examination 
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of the blood and the result of a fractional test meal. But, sooner or later, 
the appearance of an extensor plantar response will indicate the presence of 
a cord lesion. On the other hand, in the spastic type, the presence of muscular 
tenderness in the legs is a strong indication in favour of subacute combined 
degeneration. 

Course and Prognosis. — The duration of the disease varies within wide 
limits, but the rapid downhill progress, ending in death within a few weeks 
or months which was formerly common, is now exceptional. Conflicting 
claims are made as to the possibility of cure, and it is probable that some 
at least of the difference of opinion depends upon a failure to appreciate that 
in the common flaccid type of the £sease some at least of the signs and 
disability may bo due to a peripheral nerve lesion and not to degeneration 
within the cord. This is certainly the clinical type which responds most 
favourably to Uver, stomach, iron and thyroid therapy ; while all but the 
very slightest cases of the spastic type — ^in which the important lesion is 
plainly in the lateral columns of the cord — ^fail to respond to the most intensive 
therapy. 

In the flaccid type, appropriate treatment — if given early enough — will 
effect considerable restoration of muscular power, of co-ordination and of 
sensation. Usually, however, paraesthesise in the legs and feet, and sometimes 
in the fingers, remain. The restoration of lost knee-jerks is rare, and^that of 
lost ankle-jerks still rarer. Vibration sense may be partially restored, and 
very occasionally an extensor plantar response may disappear. It is yet too 
early to say how enduring these improvements may be. It is clear that for 
most sufferers, the prognosis of subacute combined degeneration is far better 
now than it was formerly, but the enthusiasm that would speak of cure as 
within reach, or prevention of nervous lesions in cases of pernicious anaemia 
when treated sufficiently early, as certainly possible, has still to justify itself. 
It is not shared by the neurologist. 

Treatment. — Whatever the degree of anaemia present, intensive liver 
treatment is essential. Daily parenteral injections of the chosen preparation 
is necessary until the red cell count reaches the five million figure, or as near 
it as possible. Even this may be insufl&cient to secure improvement in the 
nervous symptoms. Indeed these require more and longer continued liver 
treatment than does the anaemia. The spastic type of case responds badly, 
but the more numerous flaccid cases may make remarkable recoveries if 
taken in hand before the malady is too advanced. Previous to the intro- 
duction of liver feeding we found that thyroid extract had a remarkable effect 
in removing the anaemia, and that it could be tolerated by patients suffering 
from subacute combined degeneration in very large doses, even as much as 
sixty grains a day. The more advanced the stage of the disease is, the less 
result may be expecte^ from any form of treatment. Any suppurative 
condition of the body should be energetically treated. Every care should be 
taken to delay the advent of bedsores and cystitis. When present, these 
are often amenable to treatment in the early stages of the disease and in less 
acute cases, but in the more acute cases and in the later stages they are inevit- 
able and the bodily vitality is too low for any reparative process to take 
place. Lightning pains and other pains are relieved by such analgesics as 
aspirin, acetanilide, amidopyrine, phenazone, etc. Reflexor spasms are 
among the most troublesome of the symptoms, since their frequent occurrence 
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denies sleep to the patient, and they are most important factors in the occur- 
rence of bedsores. The remedy which seems to have most effect in checking 
these spasms is barbitone. 


MOTOR NEURONE DISEASE 

Synonyms. — Progressive Muscular Atrophy ; Amyotrophic Lateral 
Sclerosis ; Chronic Bulbar Palsy. 

Definition. — A disease of gradual onset which may develop at any ago 
from puberty onwards, and in which the anatomical findings consist invari- 
ably, whatever be the clinical picture, of three orders — (1) a progressive 
degeneration, shrinkage and disappearance, cell by cell, of the upper motor 
neurones or cells of Betz in the ascending frontal convolution, with conse- 
quent degeneration of the corresponding fibres in the pyramidal tracts ; (2) a 
similar atrophy, cell by cell, in the lower motor neurones with corresponding 
degeneration of motor fibres in the peripheral nerves and atrophic degenera- 
tion of the muscles innervated by the affected cells ; (3) a diffuse atrophy of 
the white matter of the spinal cord, the posterior columns conspicuously 
excepted. 

A most mysterious feature of the disease is the non-correspondence between 
the anatomical findings and the symptomatology. In the first place, though 
the upper motor neurone lesion is constant, many cases run their course 
without the slightest external evidence that the pyramidal system is involved. 

The clinical picture is one of gradually oncoming weakness and disability, 
due either to atrophy of the muscles from the lower motor neurone lesion, in 
which case the paralysis is flaccid and atrophic, or to spastic paralysis of the 
muscles from the upper motor neurone lesion, in which case the paralysis is 
spastic without atrophy, or to the combined lesion of both upper and lower 
motor neurones, in which case the paralysis is both spastic and atrophic, 
and the muscular atrophy never becomes complete. Fibrillary twitchings of 
the muscles are always present, and form an important diagnostic feature. 
Any of the skeletal muscles may be affected from the ocular muscles to those 
of the feet. 

The clinical aspect varies greatly according as the incidence of the palsy 
is upon the muscles supplied by the brain stem, or upon the muscles of the 
trunk and limbs, and again, according as the atrophic element or the spastic 
element is present alone, or as both coexist in the same region or in dinerent 
regions of the body. 

The following are the usual clinical types, but it must be borne in mind 
that every transition between these types may be met with : 

(A) With incidence upon the muscles supplied from the brain stem ; 
Progressive bulbar paralysis : 1. Pure atrophic bulbar paralysis. 2. Spastic 
atrophic bulbar paralysis. 3. Pure spastic bulbar paralysis. 

(B) With incidence upon the muscles of trunk and limbs : 1. Pure 
atrophic type — (a) local and slowly progressive ; (6) general and rapidly 
progressive. 2. Spastic atrophic type ; amyotrophic lateral sclerosis — (a) 
the spasticity and atrophy are coincident in the same muscles ; (6) the 
atrophy affects the upper limb and the spasticity the lower limb, 3, Pure 
spastic type. This is more commonly seen as an early stage of amyotrophic 
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lateral sclerosis, where the spasticity of the lower extremities precedes the 
atrophy of the upper extremities by some months or years. 

(C) Mixed bulbar and spinal forms. 

etiology. — The earliest age incidence has been at 12 years, and several 
cases have been recorded which developed the disease at that age. As age 
advances the incidence of the malady becomes more frequent, until it , 
attains a maximum between the ages of 30 and fO years, after which there is j 
a slow decline. It does not commonly commence in advanced age, but one y 
ease has come under the writers’ observation which commenced at the age of \ 
77 years. Males are affected three times as frequently as females, but in the 
cases occurring before the age of 25 years, the females predominate. Heredity 
only rarely influences the disease. The question of the relation of trauma 
to ihe causation of this disease admits of no decisive answer. In any given 
case it is impossible to establish a relationship, but some observers have 
recorded examples of a close sequence of injury and onset of the disease, 
and they regard the two as in the relation of cause and effect. We know of 
no pathological process by which a peripheral injury may set up within the 
central nervous system a selective neurone degeneration. If such there be, 
it has yet to be discovered. A series of cases of injury to the cervical spine 
associated with the signs of relatively minor injury to the fourth and fifth 
segments of the cervical cord which have been recorded by Walshe airdRoss, 
raise the possibility that some cases of so-called progressive muscular atrophy 
are traumatic in origin, but are not at the outset or in their subsequent 
development genuine cases of motor neurone disease (cf. p. 1725, Section 
on Compression of Kapid Onset). Syphilis seems to be in definite causal 
relation with some of the cases. A positive Wassermann reaction, both in the 
blood and in the cerebro-spinal fluid, is found in a much larger proportion of 
the cases than give any history of syphilitic infection. Further, quite a 
number of instances of the supervention of a typical progressive muscular 
atrophy in cases of tabes has been observed and recorded at the National 
Hospital, London. It has been freely stated that progressive muscular atrophy 
of syphilitic origin differs from the non-syphilitic forms in its lack of symmetry 
and m its course ; but this certainly does not hold good for very many of 
the cases which show a positive Wassermann reaction. In a large majority 
of all cases of progessive muscular atrophy, no causal factors whatever can 
be discovered. 

Pathology. — To the naked eye, a cross-section of the spinal cord may show 
some diminution in size of the ventral horns. The essential lesion is a primary 
degeneration of the cells of the ventral horns of the spinal cord and in the 
homologous motor nuclei of the brain stem, namely, the hypoglossal, facial, 
trigeminal and oculo-motor nuclei. Coupled with the degeneration of the 
lower motor neurone, a degeneration of the upper motor neurones of the 
pyramidal system. In the ventral horn cells the degeneration is evidenced 
by a gradual shrinking in size of the cells, which lose their dendrites and 
become oval or spherical in shape. The Nissl bodies slowly disappear, and 
only in rare and rapid cases is definite chromatolysis seen. The nuclei dwindle 
and become irregular and distorted. 

The dorsal and lateral horns are almost invariably intact, but degenerative 
changes are sometimes seen in the cells of Clarke’s column. The affection of 
the motor nuclei of the brain stem in the bulbar cases is in every way similar 
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to that of the ventral horns. The degeneration of the motor nerves which 
take origin from the degenerate ventral horn cells, often proceeds pari passu 
with the degeneration of the cells. But in some cases this is conspicuously 
and very mysteriously not the case. 

The affected muscles are soft and toneless, and the muscle fibres are found 
irregularly degenerated, bundles of normal and of degenerating fibres, until 
the atrophy is complete, being found aide by side. The characteristic change 
is shrinkage of the affected fibre to a calibre much less than normal. As is 
usual in all slow tissue degenerations, fibrosis and local arterial disease accom- 
pany the atrophy of the muscle fibres. 

The pyramidal neurones (cells of Betz), which characterise the precentral 
cortex, undergo a degeneration very similar to that of the ventral horn cells, 
but with this difference, that the earliest structural changes are found in 
the moat distal part of the pyramidal fibres, and that subsequently these 
fibres die back towards their cells of origin in the cerebral cortex. The 
degeneration of the upper motor neurones never proceeds to the complete 
destruction of anything like all the pyramidal fibres. 

The pathological nature, thcretorc, of progri'Rsive muscular atrophy is a 
widely scattered degcneraticin of nervous elements not even confined to tlu* 
motor systems, though these are in the main affected, since the afferent 
spino-cerebellar tracts are constantly found degenerated, from some unknown 
cause. 

Symptoms. — The following description of the clinical features is based 
upon an analysis of 500 cases which have come under observation at the 
National Hospital, London. The onset is in most cases very gradual, but 
it may be more rapid, and severe incapacity may result in tlic course of a 
few months. In rarer cases, a severe degree of paralysis may develo]) in the 
course of a few days, and in such cases it is not uncommon to see the most 
remarkable temporary improvement. The nature of the onset, as a rule, 
indicates the course which the malady will pursue. A very slow onset is 
followed by a very Blowly-advancing disease, often iiitorrui)tecl by long 
stationary periods, whereas the more rapid the commencement, the quicker 
will be the advance and the sooner will a fatal issue occur. Accompanying 
and sometimes preceding the onset, and not infrequently consjjicuous during 
the early states of the disease, are certain sensory symptoms which, from the 
confusion in diagnosis they may cause and from the scant attention which has 
been paid them in descriptions of the malady hitherto, deserve emphasis. 
These symptoms are confined to the regions where the wasting first appears, 
and consist in a subjective feeling of stiffness and uselessness, much increased 
when the limb or the body is cold. Or there may be dull aching i)ams, 
intermittent neuralgic pains which may be severe, or a sensation of coldness 
or numbness which may be intense. Painful cramp in the muscles which are 
about to be affected is comparatively common. 

The muscular wasting, which constitutes the most characteristic feature 
of the disease, may commence in any group of the skeletal muscles whatso- 
ever. It may be first manifest in such rare situations as the facial muscles, 
intercostal muscles, muscles of the back and abdominal muscles. The 
commonest situation is in the muscles of the upper limb, where the distal 
(intrinsio muscles of the hand) or the proximal muscles (deltoids, spinati, etc.) 
axe first affected in about an equal number of cases. In the hand, the muscles 
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of the thenar eminence are the first to waste, and this is followed by atrophy 
of the hypotheoars, of the lumbricals and of the interossei with the usual 
flattening of the palm, exposure of the flexor tendons in the palm from loss of 
the bulk of the lumbricals, hollowing of the interosseal spaces and a tendency 
to the “ griffin’s paw ” attitude of the hand. The main en griff e is never so 
marked in this disease as in paralysis of the ulnar nerve, syringomyelia, etc., 
because the wasting soon affects the long flexors of the fingers, and further 
contractures of the affected muscles are not well marked in progressive 
muscular atrophy. As the wasting spreads to the muscles of the forearm, 
the flexors are usually affected before the extensors. 

When the upper arm is primarily affected the wasting is first seen most 
oftcni in the deltoids, whence it spreads upwards, involving the spinati and 
the muscles attaching arm to scapula, and arm and scapula to trunk. Among 
these muscles some tend to escape the atrophy relatively, or to be affected 
much later than others, and these are the triceps, the latissimus dorsi, the 
lower half of the pectoralis major, the levator anguli scapula) and especially 
the upper half of the trapezius, which for this reason was called “ ultimum 
moriens ” by Duchenne. In the limbs the wasting always commences in one 
limb, but soon spreads to the corresponding limb of the opposite side and 
tends ultimately to become symmetrical. The attention of the patient may 
be first drawn to his malady by the altered appearance produced by the 
atrophy, and this is more common when the commencement is in the hands, 
where the subcutaneous tissue is thin and the region constantly in view. 
Or the disability consequent upon the weakness may be noticed first, and 
this is always the case where the commencement is in the bulbar muscles, 
and usually also where the muscles of the legs, proximal muscles of the arms 
and trunk muscles are first involved. Lastly, the fibrillation may be so 
marked as first to attract notice. 

The loss of 'power y which accompanies the muscular wasting, is, as a rule, 
commensurate with the wasting, and does not become absolute until the 
atrophy is complete. To this rule, however, there are two very important 
exceptions. In the first place, when the affected muscles are both tonic 
from the upper motor neurone lesion and atrophic from the ventral horn-cell 
lesion — the tonic atrophy of Gowers — the loss of power is always much 
greater than can be accounted for by the degree of wasting present. It is a 
remarkable and entirely unexplained fact that when this tonic atrophy is 
present the muscles never completely waste, whereas in flaccid atrophy they 
waste completely, if the patient survives sufficiently long. When the disease 
commences with initial flaccid paralysis without wasting, it is usually rapid 
in its course, any temporary improvements notwithstanding. This initial 
flaccid paralysis without wasting, especially if it improves temporarily, may 
give rise to great difficulty in diagnosis, for it generally occurs in one limb only, 
and its rapid development, and in some cases a conspicuous improvement, 
may give rise to the impression of a gross organic lesion of the ventral horn or 
ventral roots, and to hopes of recovery which are falsified later. 

The disability which progressive muscular atrophy produces in the limbs 
is always much more marked when the limbs arc cold, and conversely. There 
may be an appearance of vasomotor paralysis, redness, blueness and some 
swelling of the periphery, but this seems to occur much more as the res^t 
of the continual pendent position of the hands, when the muscles, which 
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flex the elbow and which raise the shoulder, are affected, than as the result 
of any definite vasomotor palsy. In the regions where the muscular atrophy 
is apparent, the fat and subcutaneous tissues also waste slowly and pro- 
gressively, and in all but the rapidly progressive cases this wasting is 
conspicuous. 

Next in order of frequency to initial wasting in the upper extremities 
comes the incidence of the disease upon the muscles concerned in facial 
expression, articulation, mastication and deglutition, and in lesser degree 
upon the muscles of phonation ; and the disease may be confined to these 
muscles throughout the whole of its course. From the widely different 
clinical picture resulting, and from the fact that all these muscles are supplied 
from the brain stem and upper two segments of the spinal cord, this form 
of the disease has borne the name of “ progressive bulbar paralysis,'’ or 
labio-glosso-pharyngeal paralysis.” Here the wasting commences in the 
intrinsic muscles of the tongue and spreads thence to the orbicularis oris, 
to the extrinsic muoles of the tongue, pharynx and larynx, to the muscles 
of mastication and, eventually, but in less degree, to the facial muscles 
generally ; but only in rare cases are the oculo-motor muscles affected. 

The intrinsic muscles of the palate, the constrictors of the pharynx, the 
intrinsic muscles of the larynx, and the muscle of the oesophagus are little 
affected. This seems at first an anomalous and astonishing fact, considering 
how great and important are the troubles with deglutition in bulbar paralysis. 
But the anomaly disappears at once when one considers that the muscles 
which are concerned with buccal deglutition are the muscles of the tongue, 
those forming the floor of the mouth, including the mylohyoid and the 
digastric, the muscles which raise and lower the jaw, and those of the lips. 
Further, the muscles which are most important in pharyngeal deglutition 
are those which raise and lower the hyoid bone and larynx as a whole, and 
these are the stylohyoid and stylopharyngeus, the palatoglossus and palato- 
pharyngeus, the geniohyoid, thjrrohyoid, sternohyoid, sternothyroid and 
omohyoid. All these muscles are early and severely affected in bulbar 
paralysis ; and when they fail, the intrinsic muscles of the palate are unable 
to shut off the naso-pharynx, the constrictors of the pharynx are entirely 
unable to perform the act of delutition, and the intrinsic muscles of the 
larynx — though phonation is never lost — are unable, since the larynx is 
unfixed by the extrinsic muscles, to modulate the tone of the voice. The very 
active pharyngeal reflex and the well-known great difficulty in using the 
lar5mgoscope on account of spasm of the pharjmx in the subjects of this 
disease, are very good clinical evidence that the pharyngeal constrictors 
are not affected. 

The earliest physical sign of bulbar paralysis is the loss of the finer move- 
ments which are essential for correct articulation, and consequently a 
slurring dysarthria develops and increases, and the consonants become less 
and less distinct until they are inaudible. The failure of the palate to close 
upon the posterior pharyngeal wall begets a nasal element in the voice. 
Later, the patient becomes unable to interrupt his blast at any of the stop 
positions, and his utterance becomes a long, moaning, monotonous, in- 
articulate sound. His phonation remaios, but he cannot alter its pitch nor 
divide it into parts of speech, except by taking a fresh breath. The orbicu- 
laris oris is early affected, and the lips lose their firmness and become thin, 
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and as they weaken, the unopposed retractors of the angles produce a wide, 
straight mouth, both at rest and in emotional action. Whistling and pursing 
up the lips become impossible, and ultimately there is much dribbling of 
saliva, for this can neither be retained by the Ups nor swallowed. The 
tongue shows fine fibrillation, and as it wastes it loses its point, becomes 
rounded, and is protruded with difficulty. Its surface becomes dimpled and 
faceted, and in the end consists solely of the covering mucous membrane, 
the glands and the fibrous tissue, and lies motionless in the floor of the mouth, 
resembling a crinkled mushroom. The muscles of mastication all become 
affected. The bite becomes feeble and the mouth cannot be opened against 
resistance. In the late stages the jaw drops and the mouth is constantly 
open. The combined weakness of tongue and buccinators makes it very 
difficult for the patient to keep his food between his teeth in mastication, 
and often he aids his disabihty by digital pressure upon the cheeks. Nasal 
regurgitation is not uncommon. The difficulty in swallowing is greatest with 
fluids, for these require quick action, and is next greatest with lumpy solids, 
for these necessitate powerful action. It is least with food of a porridge-like 
consistency, and this should be carefully borne in mind in feeding the 
patients. 

The other muusclcs of the face are affected later and to a much less severe 
degi'ee than is the orbicularis oris. It is as if there were a physiological selec- 
tion on the part of the disease for the nervous mechanism subserving masti- 
cation and deglutition. Still in the majority of cases there are bilateral 
general facial weakness and wasting which, with the peculiar mouth and 
dropping jaw, produce a characteristic facies which can be instantly recog- 
nised. If the upper facial muscles are tested by raising the eyelid with the 
finger against resistance, invariably they will be found to be weak. Only 
in very rare cases does the atrophy extend to the oculo-motor muscles. As 
in the paralysis of the limbs, so also in bulbar paralysis, concomitant signs 
of both upper motor neurone and of lower motor neurone lesion may exist. 
When such tonic atrophy of the bulbar muscles is present, the symptoma- 
tology and clinical appearance are the same as have been above described 
for the simple atrophic form, with the exception that the jaw-jerk and the 
other muscle- jerks of the bulbar region, which are absent in the latter con- 
dition, arc brisk in the tonic-atrophic form. And, further, it must be re- 
membered that the additional element of spastic paralysis adds greatly to 
the degree of the paralysis as a whole. 

In less common cases of progressive bulbar paralysis the upper motor 
neurone lesion alone is in evidence, and the bulbar paralysis is purely spastic. 
Here the symptomatology as regards articulation, deglutition, etc., is the 
same, and the facial aspect identical with that of the simple atrophic and 
tonic-atrophic forms. The muscle- jerks are brisk. The appearance of the 
tongue, however, is quite different ; it is smooth, narrow, stiff and drawn 
into a narrow compass by the spasm of the muscles composing it. It appears 
too small for so large a mouth. There is no fibrillation, and the muscles are 
nowhere wasted. 

The muscles of the back of the neck, the splenius, complexus, etc., are 
not uncommonly the first muscles to bo affected with the wasting of pro- 
gressive muscular atrophy. There is increasing difficulty in extending the 
head, which drops forward, causing a characteristic attitude, which is associ- 
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ated with a constant overaction of the Ironialea which raiae the brows to 
clear the line of viaion when the head is dropped forward, bo giving use to 
a permanently furrowed brow. The loss of substance in the musciea of 
the back of the neck, together with the dropping forward of the head, causes 
the lower cervical and upper dorsal spines to stand out in undue 
prominence, and to give an appearance approximating to that of an angular 
cur vat tire. 

Primary aflection of the lower extremities is much less common than that 
of the upper exljemiiies, bulbar region or neck muscles. The anterior tibial 
and peroneal muscles are usually attached first, and less commonly the 
quadriceps. The clinical type is that of fiaccid atrophy in most of the cases. 
Tonic atrophy, which is so common in the upper limbs and in the bulbar 
region, is rare in the legs. Spardicity without atrophy from the upper motor 
neurone lesion alone is very common in the lower extremities. It forms a 
characl eristic part of the frequently occurring clinical type of amyotrophic 
lateral sclerosis, in which the upper extremities or bulbar region are aflected 
with atrophic paralysis, and the legs with spastic paralysis. In this common 
combination the atrophic paralysis is usually ol the Ionic and much less 
frequently of the simple flaccid type. Spasticity from the upper motor 
neurone lesion may develop in the lower extremiiies long before there are 
any signs of atro])hic paralysis elsewhere from the lower motor neurone 
lesirin, and such cases present the physical signs of a primai’y lateral sclerosis. 
Therefore, it cannot be too strongly borne in mind that any case presenting 
the feiilurea of a primary lateral sclerosis in an adult may eventna-lly prove 
to be one of progi’essive muscular atrophy. 

Wherever tlie site of commencement of progressive muscular atrophy 
may bo, it invariably spreads to other regions, sometimes slowly and with 
])eriods of arrest which may last for years, sometimes with remarkable 
rapidity. The manner of spread is usually in terms of the contiguity of the 
affected elements in the nervous system ; but it is sometimes in terms of the 
physiological association of the muscles, as is commonly seen in the bulbar 
forms of the malady. When the disease is defiuilely installed the apj»ear- 
ance of fibrillation, in any muscles otherwise unaftect ed, is a sure sign that 
atrophy will shortly commence in those muscles. 

According to the method of advance shown by the disease, cases of 
progressive niuscular atrophy fall into two groups which it is important to 
distinguish. In the first group, the atrophy spreads locally and slowly and 
remains confined to one region of the anatomy during most of the course of 
the malady. These cases are always of the simple atrophic type, and they 
usually suivive a long time. Such cases, however, tend to become general 
just before the end. In contrast with the local type of the affection is the 
group in which the manifestations, commencing locally, spread wdthin a 
comparatively short time to many parts of the anatomy, or even become 
universal. The spread may be very rapid, and the end may occur in a few 
months, or it may be slower ; but it is unusual for any of the cases forimng 
this group to survive for more than eighteen months. This group comprises 
(1) the generalised cases of simple flaccid atrophy ; (2) all the cases of amyo- 
trophic lateral sclerosis ; and (3) most of the bulbar cases. 

Fibrillation is a most important symptom of the disease, and is an associate 
of the muscular atrophy. It precedes the wasting of the fibres, and is a sure 
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herald of the advent of wasting in this disease. It ceases to occur when the 
muscle is completely wasted, and is not seen when the atrophy is not pro- 
gressing. On account of the importance of fibrillation as a diagnostic sign 
of progressive muscular atrophy it is important here to consider those other 
conditions in which it is met with clinically. It occurs in syringomyelia and 
in peroneal atrophy, but only when the muscular atrophy is progressing, 
and, therefore, it is only an occasional symptom in either disease. It is ofteni 
very marked in cases of interstitial neuritis (sciatica, etc.). It occurs in a 
most magnified and conspicuous form in certain conditions of gastro-enteritis, 
and is presumably due to an intoxication, and to this form of fibrillation the 
term “ myokimia ” has been applied. It is not met with in polyneuritis, 
poliomyelitis, myopathy, nor in the common gross lesions of nerve trunks, 
nerve roots or spinal cord. 

The electrical reactions of the affected muscles vary according to the 
degree of degeneration. Since normal and degenerate fibres are stimulated 
side by side in the affected muscle, there will be some lowering of the response 
to faradism with a tendency to a polar change. This is known as the “ mixed 
reaction,” and it is common to all diseases in which muscle degenerates 
fibre by fibre. Faradic excitability lessens as more of the muscle fibres 
degenerate, and when degeneration is complete all electrical excitability is 
lost. The excitability of the affected muscles to direct mechanicar stimuli, 
such as percussion, is increased so long as any living muscle remains. 

Contractures are conspicuous by their absence in this disease, which is 
thus strongly contrasted with peroneal atrophy and some other muscular 
atrophies. If the atrophy becomes complete in a whole limb the end-result 
is that the limb is flaH-fike and without contracture. 

Mental alterations are constantly present in the cases in which the bulbar 
region is affected. Emotional instability and hyperexcitability are the usual 
change. The patient is easily excited to tears or to laughter by trivial 
causes, and when so excited cannot control his expression of emotion. He 
himself feels little joy or grief during the paroxysms of laughing or crying. 

Sphincters . — In the majority of the cases these are not affected, but every 
now and then dysuria in any of its forms occurs, and it may occur early in 
the course of the malady, and it may be severe. Loss of sexual power is very 
common. 

Reflexes . — The superficial reflexes are modified in this disease, on the 
one hand by spasticity, when this is present, and, on the other, by the muscular 
atrophy which may prevent response in the affected muscles. The pharyngeal 
reflex in bulbar cases is usually brisk, notwithstanding the statement to the 
contrary, which most antecedent writers upon this subject have recorded ; 
but the response is not the normal response, involving all the muscles con- 
cerned in deglutition, ^or these are atrophied and paralysed ; it is confined 
to the constrictors of the pharynx and the muscles of the palate, with the 
feeble co-operation of such of the somatic bulbar muscles as are still able 
to act. The plantar reflexes are usually of the extensor type when the legs 
are spastic ; but this does not always obtain, for there may be definite 
rigidity of the legs with brisk knee-jerks and foot-clonus with a persistent 
flexor response. Similarly, the abdominal reflexes do not disappear so 
constantly or so early as is the case in disseminated sclerosis, for example, 
and they may persist when the legs are markedly spastic and extensor plantar 
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responses have appeared. The muscle-jerks disappear from the affected 
region in simple atrophic cases pari passu with the wasting of the muscles. 
In cases of tonic atrophy they are everywhere increased, even in regions 
where the atrophy is severe, and in this type of the malady they never dis- 
appear. The same increase of the muscle- jerks occurs in the purely spastic 
cases. 

Diagnosis. — The malady has to be distinguished from the many conditions 
in which progressive weakness and wasting of the muscles occur, from those 
in which muscular wasting and spasticity are conspicuous clinical features, 
and lastly from other diseases, in which bulbar symptoms arc early evidenced. 
Peroneal muscular atrophy very closely resembles progressive muscular 
atrophy, in that slow wasting and fibrillation of the muscles are the chief 
clinical features. The points which distinguish the two conditions are that 
peroneal atrophy is often a familial disease, and is apt to commence in child- 
hood, when it is unusual for progressive muscular atrophy to begin. The 
location of the atrophy is peculiar, and when well marked in the periphery 
of all four limbs, as is common in this disease, cannot be confused with 
progressive muscular atrophy since the latter disease never has this distribu- 
tion. Syringomyelia is easily distinguishable by the early and striking loss 
of pain and temperature sensibility. Cervical rib not uncommonly produces 
atrophy of the intrinsic muscles of the hand, and, though this is usually 
confined to one hand, it may be bilateral. Further, it is exceptional for the 
atrophy to involve all the small hand muscles simultaneously, or equally. 
It picks out the opponens pollicis first and most severely, and is not uniform 
for all the hand muscles, as in progressive muscular atrophy. Pain in the distri- 
bution of the eighth cervical and first dorsal roots, and some loss of sensibility, 
may be present. The atrophy remains local, and is never accompanied by 
fibrillation. The abnormal rib is easily discoverable on radiographic examina- 
tion. It must be borne in mind that cervical ribs are not uncommon, and 
that their presence does not necessarily prove the cause of atrophy of the 
hand muscles, for cervical ribs may be present in progressive muscular 
atrophy, in syringomyelia, and in any other disease. 

Arthritic muscular atrophy occurs in the regions of joints which show 
easily recognisable disease. Fibrillation does not occur, nor are there altera- 
tions in the electrical excitability of the wasted muscles. Dystrophia myo- 
tonica is at once separated from progressive muscular atrophy by the 
myotonus, when this latter symptom is present. When myotonus is absent, 
the characteristic wasting of the sternomastoids, and of the muscles of the 
thighs, the age of the subject, and sometimes the presence of cataract should 
suggest the diagnosis. 

Lesions of peripheral nerve trunks may be diagnosed by the history of 
a local cause, by the discovery of a palpable local lesion upon the course of 
the nerve, and by the confinement of the atrophy to the distribution of 
one particular nerve, while open pain and sensory loss occur in that same 
distribution. 

Lesions of the nerve roots, and especially those produced by pachy- 
meningitis and by neoplasm in the vertebrse may cause signs and symptoms 
so closely resembling those of the more rapid forms of progressive muscular 
atrophy, as to render correct diagnosis very dif&cult. Such a lesion in the 
cervical region, for example, may give rise to wasting of the hand and fore- 
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arm muscles, and a spastic condition of the legs, resembling exactly a condi- 
tion of amyotrophic lateral sclerosis, without deformity or rigidity of the 
spine, and without pain or sensory loss. In such cases of difficulty the course 
of a little time will bring the advent of the conclusive symptoms of a local 
pressure lesion. It is important in this connection to remember that pressure 
upon the spinal cord results in hyperalbuminosis of the ccrebro-spinal fluid,! 
and if the lesion causing the pressure is syphilitic, there is likely also to bei 
lymphocytosis in that fluid, neither of which conditions is found in pro-\ 
gressive muscular atrophy. 

Diagnosis is most difficult in those cases where spasticity in the limbs 
is the first sign of progressive muscular atrophy to appear, and where Such 
spkstioity precedes the appearance of any muscular atrophy by a long time. 
If it be clearly borne in mind that spastic paralysis may be the earliest, and 
for a time the only sign of progressive muscular atrophy, and that among the 
many diseases of the nervous system, which commence with the same clinical 
picture of spastic paralysis, a certain diagnosis cannot be made until further 
distinguishing signs appear, error will be avoided. The importance of the 
examination of the ccrebro-spinal fluid in doubtful cases cannot be too strongly 
emphasised. 

Course and Prognosis. — The nature of the disease is to progress, and to 
extend its area of invasion until a fatal issue is reached. The progress may 
be rapid, and the end may be reached in a few months, or it may be slow, and 
many years may elapse before death occurs. The local types of slow onset 
are the most gradual in tlicir development, and these are often characterised 
by periods of arrest in the progress of the disease. The generalised simple 
atrophic type of the disease is the most rapid, especially when it commences 
with severe initial flaccid paralysis without atrophy. 

In the bulbar types of the disease, and in amyotrophic lateral sclerosis, 
the course is for the most steadily progressive. Every type will show, 
however, upon occasion, exacerbations and remissions, and the exacerba- 
tions are the most important, and in the bulbar types may bring about the 
end in a few hours. Of particular interest are rapid extensions of a flaccid 
paralysis, which may occur in a few hours, and which resemble, and indeed 
are identical with, onset of the disease with initial flaccid paralysis without 
atrophy, which has been already described. Whatever type of the disease 
be present, it tends in the end to spread and to become general. 

Involvement of the respiratory muscles or severe bulbar symptoms, and 
the pulmonary complications which may accompany either condition, may 
bring about the fatal issue. It is usual, however, for death to occur in a 
manner which is common to so many degenerative nervous diseases, a rapid 
increase of the paralysis is associated with an increasing lethargy, which soon 
deepens into a rapidly fatal coma. It is uncommon for death to occur from 
intercurrent maladies. The average tenure of existence after definite signs 
are present is under I year in the generalised flaccid type, and it may be as 
short as 2 months. Bulbar symptoms are not generally survived for more than 
12 months. Localised cases of simple atrophy may live for many years. 
Some of the patients in whom a positive Wassermann reaction is found 
improve, and the disease is sometimes arrested by antisyphilitic treat- 
ment. 

The progressive character of the disease renders the prognosis grave in 
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every case. There are some cases occurring in middle life, which are pre- 
sumably cases of progressive muscular atrophy of local distribution and slow 
onset and course, which become finally arrested or even improve ; but in the 
absence of pathological verification the true nature of such cases is open to 
doubt. 

In amyotrophic lateral sclerosis the average duration of life is not more 
than 2 years from the onset. When bulbar symptoms are present the average 
duration is under 2 years. In the generalised cases the average duration is 
under 1 year. Widely spread fibrillation in muscles, which are neither weak 
nor wasted, is the constant herald of generalisation, and renders the im- 
mediate prognosis serious. In cases where syphilis is present the prognosis 
is more favourable, and there is even a possibility of arrest and improvement 
if energetic treatment of the associated condition is provided. Rapid ex- 
tension of the weakness, the advent of bulbar symptoms, involvement of all 
the respiratory muscles, and especially general asthenia and drowsiness are 
the signs which usher in the fatal result. 

Complications. — By far the most common complication which is met 
with in cases of progressive muscular atrophy is the presence of some syphilitic 
lesion of the nervous system, and this may be of any nature, both local or 
general. Tabes dorsalis, associated with progressive muscular atrophy, is 
not uncommon. General paralysis of the insane has been noted in a few 
cases, as has also paralysis agitans. 

Treatment. — For the most this malady seems to be entirely uninfluenced 
by any treatment that has hitherto been adopted. Even where syphilis 
is a factor in the causation, although appropriate treatment for these condi- 
tions has been applied, and improvement and even arrest may result, it is 
no rare thing to see no amelioration, and in some cases such treatment seems 
actually to hasten the progress of the disease. Recently, dramatic claims 
have been made in respect of vitamin E (tocopherol acetate), given in doses 
of 3 mgs. thrice dail)^. This is said to arrest wasting and weakness and in 
early cases to effect rapid improvement. In a brief experience since this 
ciaim was made the present writer has been wholly unable to confirm it, 
and it must be accepted with the greatest reserve. It remains, therefore, to 
secure favourable conditions of life for the patient, and to maintain the 
general health in as perfect a state as possible. Massage and passive move- 
ments are useful as giving bodily comfort to the patient, and satisfying him 
that something is being done for him. In bulbar cases, the dysphagia must be 
aided by avoiding liquids and solids, and by serving all the articles of diet in 
pultaceous form. Salivation, which is so troublesome in this condition, may 
be greatly helped by the administration of hyoscine by the mouth. 


PERONEAL MUSCULAR ATROPHY 

Synonym. — Charcot-Marie-Tooth Type of Muscular Atrophy, Neuritic 
Type of Muscular Atrophy. 

This is an absolutely distinct and peculiar form of muscular atrophy, 
with a frequent tendency to occur in several members of the same family. 
It usually commences in mid-childhood, and after progressing for some 
twenty years or less, comes to a final arrest. The atrophy always commences 
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in the intrinsic muscles of the feet, and is throughout strictly distal in dis- 
tribution. The muscles of the face and trunk and the proximal muscles of 
the limbs are never affected. The atrophy leaves a peculiar elastic fibrosis 
in the affected muscles, so that the incapacity caused by this disease is much 
less than in any other form of muscular atrophy of like degree. Sensibility 
is often slightly affected, and there may be deep sensory loss. The essentia} 
morbid anatomy is a primary neurone atrophy of the anterior horn cells and 
of some of the afferent neurones in certain regions of the spinal cord. \ 

.etiology. — The disease usually commences between the fifth and tenth\ 
years of childhood, but it may appear as late as the fourth decade of life.' 
Males and females are both affected. Heredity plays an important part in 
the incidence, although isolated sporadic cases are not uncommon. It may 
exhibit every type of inheritance. The malady often occurs in families, and 
has been traced through five generations ; it may skip a generation and then 
reappear. 

Pathology. — The anterior horn cells of the affected regions show a 
slowly progressive atrophy and disappearance, with corresponding atrophy 
of fibres in the peripheral nerves. The cells of Clarke’s column show signs 
of degeneration, as do also some of the fibres of the posterior columns of the 
spinal cord, and especially those of the postero-lateral column. Slight de- 
generation in some of the fibres of the pyramidal tracts is usually foifnd. The 
affected muscles show a simple atrophy of the muscle fibres, indistinguishable 
from that seen when a motor nerve is divided. There is a simple shrinking 
of the fibres, which stain progressively and more and more deeply with 
haematoxylin, lose their striation, and finally disappear. Secondary fibrotic 
changes accompany the atrophy, together with sclerosis of the arteries of 
the muscle. 

Symptoms. — Muscular atrophy dominates the clinical picture of this 
malady. It is strictly distal in distribution, and this feature will serve to 
distinguish peroneal atrophy from any other form of muscular atrophy. 
This is to say it does not affect one particular muscle, but the distal ends 
of all the muscles below a certain level on the limb, leaving the proximal 
ends of the muscles normal, and it advances up the Limb inch by inch, the 
separation of the wasted portion of the muscle from the normal portion 
being always transverse to its length. In other words, the muscle fibres 
seem to waste in terms of the length of the spinal axons which supply them. 
The wasting commences always in the intrinsic muscles of the feet, and 
hollowness of the instep and thinness of the feet, together with retraction 
of the toes and the difficulty which the pes cavus so produced entails in 
fitting boots, first draws attention to the disease. As the process advances, 
the lower segments of the anterior tibial, peroneal and calf muscles become 
affected, and the limb is subsequently involved until the lower third of the 
thigh is reached, at which stage the disease is invariably arrested. This 
slow spread of the atrophy from the distal towards the proximal portion 
of the limb, gives rise to a most unique and characteristic feature in the 
appearance of the legs at the several stages of the disease. As an example, 
the complete atrophy of all the muscles below the middle and a well-developed 
musculature in the upper half of the leg, give rise to the inverted “ fat bottle ” 
calf. When the atrophy has involved the lower third of the thigh, the lower 
end of the femur, bare of muscle and covered only by skin and tendons. 
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contrasts strongly with the well-developed muscles of the upper thigh, and 
causes the thigh to resemble an inverted champagne bottle. 

Some years after the atrophy has become marked in the lower extremities, 
and in the usual run of cases just before the age of puberty, the intrinsic 
muscles of the hands and first those of the thenar and hypothenar group 
begin to waste, and this wasting may extend as high as the middle of the 
forearm. It must bo borne in mind that the disease may become arrested 
at any period of its spread, and especially that the upper extremities often 
escape altogether. With the exception of the lower part of the thighs, the 
proximal segments of the limbs do not become involved, and the muscles of 
the head, neck and trunk remain unaffected. 

The affected regions of the muscles waste absolutely, and leave a very 
clastic fibrous tissue. The electrical excitability in the wasted regions becomes 
first lowered and then lost, and, in the earlier stages, may show a mixed 
reaction, in which there is lowering of excitability to faradism, with a tendency 
to an inverted polar reaction. Fibrillation of the muscles is an important 
sign. It is seen only when the disease is progressing, and in the muscles 
which are obviously wasting. It is never general, as in some cases of pro- 
gressive muscular atrophy. And since peroneal atrophy is at times advancing 
and at other times stationary, fibrillation may be in one case conspicuous 
and in another never seen. It disappears entirely when the progress of the 
malady becomes finally arrested, and is, therefore, useful as a clinical indica- 
tion of active advance of the disease. Contractures always occur, and from 
the nature of the distribution of the atrophy are necessarily confined to the 
feet and the hands. In the feet, pes cavus with retracted toes is the rule ; 
but sometimes, and in some stages of the disease, the feet and toes may be 
dropped and the feet inverted. The sphincters are unaffected. The ankle- 
jerks are diminished or lost in proportion to the wasting of the calf muscles. 
In the final arrested stage they are usually lost. The knee-jerk is always 
retained and is usually brisk. The plantar reflexes are usually lost early 
so far as any response in the foot is concerned, but some response in the 
upper thigh muscles, upon stimulating the plantar region, often remains. 
Pain, tenderness and cramp are entirely absent. Conspicuous loss of sensi- 
bility is uncommon, but slight loss of deep sensibility, loss of the vibration 
sense and relative tactile loss, may often be detected upon careful examina- 
tion : but in rarer cases all forms of sensibility may be severely affected, or 
even entirely lost. Perforating ulcers may be met with ujpon the soles of the 
feet, and are explained by the thinness of the feet and their deformity, which, 
coupled with the clumsiness of the use of the feet, lead to the formation of 
severe corns which break down into perforating ulcers. Loss of sensibility 
also is a factor in their production. 

The most striking of all the clinical features of peroneal atrophy is the 
comparatively slight disability which the wasting of the muscles and con- 
sequent paralysis, and even the sensory loss, when present, cause. 

Course. — The course is irregularly progressive for a number of years 
only, and the advance of the disease ceases usually in the third decade of 
hfe. Exacerbations of the weakness are likely to be followed in every case 
by considerable improvement, owing to the secondary fibrosis in the muscles. 

Diagnosis. — Peroneal atrophy in the early stages is easily confused with 
progressive muscular atrophy, in that wasting of muscles and fibrillation 
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are the conspicuous features. The onset usually in childhood and the fact 
that the feet are affected first, the peculiar distal distribution and the presence 
of any familial incidence, are important. But the only distinction which is 
absolute is the distribution, for progressive muscular atrophy may begin in 
childhood and peroneal atrophy may not appear till after middle life, and 
often familial relations are absent in the latter malady. In the course of 
time the diagnosis always becomes clear, for progressive muscular atrophy 
never keeps to the classic distribution, nor is it followed by the peculia}* 
fibrosis which characterises peroneal atrophy. 

Dystrophia myotonica when commencing in the peroneal muscles may 
for a time closely simulate peroneal atrophy. The presence of the least 
sign of myotonia, the involvement of the face and the atrophy of the sterno- 
mastoids, will establish the diagnosis. 

The usual forms of myopathy are at once separated from peroneal atrophy 
by the distribution of the muscular weakness and wasting, which in the 
former group of maladies is conspicuously upon the face, trunk and proximal 
muscles of the limbs, and in the latter upon the distal muscles. Peripheral 
neuritis is more rapid in its onset, and is apt to be associated with marked 
sensory disturbances, both objective and subjective, and the paralysis is in 
terms of individual muscles, which is not the case in peroneal atrophy. 

Treatment. — The general health should be carefully maintained, and 
the nutrition of the affected muscles aided by the application of massage. 
Care must be taken, on the one hand, to avoid over-fatigue of the affected 
muscles, and, on the other, to ensure such regular exercise as is compatible 
with their capacity. Bicycling, for example, since it employs chiefly the 
thigh muscles, is a better form of exercise for these patients than is walking. 
In no circumstances should tenotomies be performed for the deformity of the 
feet, for such measures tend to destroy the effect of the conservative fibrosis, 
so essential to the production of a useful limb. The use of heavy mechanical 
supports is to be avoided above all things. Light, well-fitting boots, so as to 
interfere as little as possible with the exercise of the damaged muscles, are 
essential. 


PROGRESSIVE 8P1NAL MUSCULAR ATROPHY OF CHILDREN 
Synonym. — The Werdnig-Hoffmann Disease. 

This is a malady of the first year of infancy, often incident upon several 
children of the same parents, and characterised by the gradual development 
of progressive muscular weakness and atrophy, which affects the proximal 
muscles first and most, increases to a complete paralysis of trunk and limbs, 
and finally affects thS bulbar muscles. The disease is invariably fatal in 
from a few weeks to several months. The most striking pathological changes 
are a progressive degeneration and disappearance of the ventral horn cells 
of the spinal cord, and of their analogues in the brain stem. 

iEtiology, — In some of the cases the paralysis is noticeable at the time 
of birth, and the disease is obviously of pre-natal development. In others 
the children are quite healthy at birth, and the disease develops some time 
during the first year of life, and most frequently within 8 weeks of birth. 
Though sporadic cases may be met with, yet in the majority of instances 
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several children of the same mother are affected. Both the pre-natal oases 
and the post-natal cases may be met with among the children of the same 
mother. The sexes seem to be equally affected. No maternal ill-health 
during pregnancy has been noticed, and nothing is known about any other 
getiologioal factor. 

Pathology. — The most extensive changes are found in the ventral horn 
cells throughout the spinal cord and brain stem, and at many levels no 
normal cells whatever are to be seen. Tigrolysis, swelling and glassiness of 
the cells, extrusion of the nuclei, disappearance of the dendrites, shrinking 
of the cells and final disappearance is the sequence of the changes. Degenera- 
tion of the anterior roots and of the peripheral motor nerve fibres conse- 
quently occurs. These changes are not confined to the lower motor neurones, 
for in our cases examination by the Marchi method showed extensive de- 
generation throughout the posterior columns of the cord, indicating that 
lower sensory neuroiics were also considerably affected. 

The muscles show intense degeneration with hypertrophy of some fibres and 
atrophy of most of the fibres, waving, moniliform shape, hypernucleation 
of the spindles, general nuclear increase and fibrosis. 

Symptoms- — In the cases which are pre-natal, the malady is noticed at 
the time of birth on account of the tonelessness, flaccidity and the poorness 
of movement in the trunk and proximal muscles of the limbs. In the post- 
natal cases there is a gradual onset of similar weakness and fiaccidity in the 
trunk first, and in the limbs afterwards, which usually commences within 
six weeks of birth, but which may not appear until towards the end of the 
first year of life. The weakness seems always to be least marked in the 
periphery of the limbs, where curious, slow, involuntary movements of the 
lingers and toes have been noted in a good many of the cases. The paralysis 
is followed by a rapid and extensive wasting of the muscles, accompanied 
by occasional fibrillary twitchings. Since these children are not only well 
nourished, but often put on much fat during the illness, wasting of the muscles 
may not be apparent on inspection or palpation. It can, however, immedi- 
ately be detected by radiography, which distinguishes sharply between fat 
and muscle. 

As the malady progresses the trunk muscles become completely paralysed, 
the intercostal muscles being always paralysed before the diaphragm. The 
limbs become progressively weaker, and, lastly, bulbar paralysis supervenes 
in those cases where death has not already occurred from respiratory paralysis. 
The reaction of degeneration is present in the affected muscles. Sensi- 
bility may be unimpaired ; but in several of my cases there has been con- 
spicuous loss of pain sensibility over the bmbs and trunk. The sphincters 
are unimpaired until the very last stages of the disease. The superficial and 
deep reflexes are lost. The ocular muscles have not been affected, and 
intmligence is preserved throughout. 

Diagnosis. — The peculiar and striking features of the disease make the 
diagnosis easy, if the symptomatology be known. Amyotonia congenita 
presents the same helplessness and flaccidity of trunk and limbs as does the 
Werdnig-Hoffmann disease, and further resembles it in being sometimes 
congenital, and sometimes having an onset very early in life. In amyotonia 
congenita, however, the paralysis is not complete, and it tends to improve- 
ment and not to progressive increase. Contractures also occur, which arc 
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not found in the Werdnig-Hoffmann disease, and, lastly, the definite spinal 
cord changes of the latter malady are not found in the former. 

Course and Prognosis — The course is invariably progressive, and is 
more rapid the earlier in life the disease commences, and it is most rapid of 
all in the pre-natal cases, which are usually fatal within a few weeks. With 
an onset some weeks after birth, life is usually continued for several months, 
and a few cases have been reported with an onset towards the end of the 
first year, in which death has been delayed until the third or fourth year. 

Treatment. — No treatment is known to influence the course of the 
malady. 


LESIONS OF THE PERIPHERAL NERVES 

LOCAL LESIONS OF NERVE ROOTS AND NKRVE TRUNKS 

Phrenic Nerve. — This nerve supplies the diaphragm. Paralysis results 
most often from disease of the spinal cord, but the roots may be implicated in 
disease of the spine, and the trunk may be injured, in its course through the 
neck and thorax, by wounds or tumours. Bilateral paralysis occurs in lesions 
of the cord and spine, and in alcoholic, diphtheritic, saturnine and other forms 
of peripheral neuritis. Other causes usually affect one side only. When the 
diaphragm is completely paralysed, the normal inspiratory protrusion of the 
upper part of the abdomen disappears, or is replaced by retraction of this 
part with each inspiration. During rest, so long as the lungs are healthy, the 
respiratory rate does not increase, but if bronchitis or pneumonia arises as a 
complication, or if the patient exerts himself, the diminished reserve of 
respiratory power is seriously felt. When one nerve only is affected the 
diaphragm does not descend on that side. This is rarely detected by observa- 
tion of the abdominal movements, but is easily seen on the X-ray screen. It 
produces no discomfort. 

The Long Thoracic Nerve. — This nerve supplies the serratus magnus 
muscle. When all the fibres of this muscle contract, the scapula moves 
upwards, forwards and outwards. It contracts with the pcctoralis major 
in the action of pushing forward the point of the shoulder and in the rapier- 
thrust movement. It also assists the deltoid in raising the arm. When 
it is paralysed alone, the position of the scapula at rest is unaltered, but 
if the trapezius and the rhomboids are paralysed as well the scapula drops, 
and its lower angle is displaced inwards. Paralysis of the serratus magnus 
is best demonstrated b^ causing the patient to hold the arms outstretched 
before him. The arm is not raised so high on the affected as on the normal 
side, because the scapula is not fixed and the deltoid works at a disad- 
vantage. Viewed from behind the deformity is characteristic. The vertebral 
border of the scapula stands out prominently and the hand can be pushed 
between this bone and the thorax — “ winged scapula.” On raising the arm 
from the side, there is difficulty in attaining the horizontal position, but the 
winging of the scapula is less apparent. 

The nerve may be damaged by carrying heavy weights on the shoulder, 
by falls or blows on the shoulder, and by continued muscular effort with the 
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raised arm. The nerve may be injured alone in gunshot wounds, but as 
a rule it is associated with lesion of the brachial plexus. In addition, a 
serratus magnus palsy may develop suddenly in an otherwise healthy person 
after exposure to cold, or as part of a rare reaction to the administration of 
serum or antitoxin. In the cases caused by compression, severe neuralgic 
pains in the neck precede the onset of paralysis. Recovery is always very 
slow and the defect may be permanent. 

Bbachial Plexus. — The brachial plexus may be injured by stabs in the 
neck, by penetrating missiles, by dislocation of the shoulder or fracture of the 
clavicle, or by pressure of a tumour, aneurysm or cervical rib. Further, the 
nerves may be torn by forcible dragging on the arm in accidents or during 
delivery. In most cases the lesion is partial and the symptoms conform in 
the main to one of the following types. 

Upper plexus paralysis (Erb's palsy), — This results from an injury to the 
fifth and sixth cervical roots. The muscles paralysed are : biceps, deltoid, 
brachialis anticus, supinator longiis, supraspinatus, infraspinatus, rhom- 
boideus, sub^capularis, clavicular portion of pectoralis major, serratus 
magnus, latissimus dorsi, teres major. The arm cannot be flexed at the 
elbow (flexors of forearm), nor raised and abducted (deltoid). The movements 
of the wrist and fingers are not impaired. Adduction of the arm is weak 
(pectoralis major), and rotation is feeble or absent (spinati). On attempting 
to oppose the shoulders, the scapula on the affected side passes farther from 
the middle line (rhomboideus). The hand of the affected side cannot be placed 
on the buttock of the sound side (latissimus dorsi). 

The reaction of degeneration is often complete in the deltoid and flexors 
of the forearm and nearly so in the spinati. It is usually incomplete in the 
other muscles. Sensation is diminished or lost along the outer border of the 
whole limb immediately after the injury, but improvement sets in rapidly. 
For some time the patient experiences pins and needles and burning sensa- 
tions in the affected area, which last longest in the thumb and index finger. 
The biceps reflex is lost. In this form the tendency to complete recovery is 
great. As a rule all the symptoms disappear completely in from 6 months 
to 2 or 3 years. Weakness persists longest in the deltoid and supinator loiigus. 

Lower plexus paralysis (Klumpke^s palsy), — This results from a lesion of 
the eighth cervical and first dorsal roots, or of the common trunk of the 
median and ulnar nerves. The intrinsic muscles of the hand and the flexors 
of the wrist and fingers are paralysed, and the inner border of the forearm 
and hand is anaesthetic. When the roots are damaged, sympathetic fibres 
may be implicated with the production of myosis, narrowing of the palpebral 
aperture, enophthalmos and alterations in sweating on the face, neck, arm 
and upper part of the chest, on the affected side. 

Middle plexus paralysis, — This form of paralysis is a common result of 
gunshot injuries of the plexus. It affects the muscles supplied by the musculo- 
spiral and circumflex nerves — posterior cord. As the nerve to the latissimus 
dorsi arises from the same trunk, this muscle is often paralysed as well. 
In addition to these simple types, more complicated paralyses occur, in 
which various parts of the plexus are injured together. 

In paralysis of the inner cord of the plexus, atrophy is confined tc the 
intrinsic hand muscles, and the sensory loss is confined to the hand. 

Lesions of the brachial plexus show a remarkable tendency to spon- 
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taneous recovery. In many cases recovery is complete in 6 months to 
2 years, in others it is partial, and some muscles remain paralysed. 

The Musculo-spiral Nerve. — ^ Owing to its long course, its position 
in relation to the humerus, and its peculiar vulnerability to compression, 
paralysis of the musculo-spiral nerve is one of the commonest peripheral 
palsies ; although it is a mixed nerve, containing sensory, motor and vaao/- 
motor fibres, the symptenus of an injury are almost entirely motor. In thb 
upper arm the nerve supplies the triceps and the anconeus, in the forearm 
the supinators, the extensors of the w'rist and fingers, and the exteusora arui 
long abductor of the thumb. \ 

Symptoms. — Injury to the nerve is followed by dropping of the wiist\ 
a,rid fingers. The wrist and the first phalanges are flexed. The flexion is \ 
limp and easily reducible. 

When the lesion is in the axilla the whole of the irice'ps is paralysed, and 
extension at the elbow is lost. Occasionally in wounds of the posterior 
aspect of the arm the nerves to the triceps are injured, wiiilst the main trunk 
escapes. The patient is then able to extend the arm powerfully by means of 
the anconeus, but if he i.s made to raise the elbow as high as possible with 
his fingers on the point of the shoulder, extension of the bent forearm is 
impossible. 

In most cases the nerve is injured in the middle third of the/ arm and 
the triceps escapes, but the aujnnator longus and all the extensor muscles 
in the forearm are paralysed. Partial paralyses, such as are seen in lesions 
of the median and ulnar nerve-s, are very rare. The supinator longus, so- 
called, is not a supinator. ItR action is to flex the forearm, whilst the hand 
IS in a position intermediate between pronation and 8uj)inatiou. Paralysis 
of this muscle is detected by the absence of contraction when the pronated 
forearm is flexed against resistance. Owing to paralysis of the supmaior 
brevis supination is abolished. During the movement of flexion of the fore- 
arm the biceps acts as a supinator, during extension the external rotators 
of the shoulder, but feebly. 

Paralysis of the extensors of the carpus abolishes both extension and lateral 
movement at the wrist. The flexors of the carpus play no part in lateral 
inovenicntH. The extensors of the fingers extend the first phalanges only. 
Extension at the distal joints is carried out by the lambricals and interossei. 
Paralysis of the extensors and long abductor of the thumb renders abduction of 
the thumb and extension of the phalanges impossible. On attempting to 
abduct the thumb, it passes uo farther than the radial border of the hand. 
In some cases, the second phalanx of the thumb can be feebly extended by 
the muaelcH of the thenar eminence. 

Many muscles not supplied by the musculo-spiral work at a disadvantage 
when the extensors ate paralysed. These defects must not be mistaken for 
sign.s of injury to other nerves. Owing to the flexed position of the hand the 
grasp is feeble, but if the wrist is extended passively tlie grasp is improved. 
The patient cannot make a fist properly, as the thumb does not oppose the 
index finger and the fingers cannot be flexed into the palm, until the thumb 
has been moved aside by the sound hand. The movements of the interossei 
in abducting and adducting the fingers are also feeble while the wrist is 
flexed, but are much stronger when the hand is resting flat on a table with 
the wrist and fingers extended. The complete reaction of degeneration is 
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often found in all tho paralysed muscles from the onset. Atrophy becomes 
obvious in a month or two. Its extent and severity give important evidence 
for prognosis. 

Sensory disturhances . — Subjective symptoms are rare. In a few cases, 
parflethesieo are felt on the posterior aspect of the forearm and on the dorsal 
aspect of the thumb. They are of brief duration, and are commoner with 
partial than with complete lesions. Severe causalgias are almost never 
seen in lesions of this nerve. Sensibility to light touch, superficial pain and 
temperature is impaired over a small area on the radial border of the hand, 
including the proximal joints of the thumb and first two fingers. The defect 
is often very slight, and is only discovered on very careful examination. 
Deep sensibility is rarely affected. Considering the extensive distribution 
of the external cutaneous branch of the musoulo-spiral nerve, it is rather 
surprising that the sensory disturbances are so slight, when the nerve is 
injured above the origin of this branch. 

Recovery . — It might be thought that recovery would take place in the 
order of the length of the branches to the various muscles. Tins, however, 
is nob the case. As a rule the extensors of the wrist recover first, then the 
extensors of the middle, ring, little and index fingers in this order, next the 
supinator lorigus, and the extensors and abductors of the thumb last of all. 
On palpation of the muscles during attempted extension, contractions can 
be felt before any niovemeiit is produced. Other signs of impending recovery 
are the disaj)pearaiice of automatic pronation and of the flail-like drop of the 
hand, also diminution of automatic flexion of the fingers after passive ex- 
tension. Recovery of movement is coinplebe when the patient is able to 
extend the wrist and all the fingers simultaneously or separately. After 
this becomes possible, restoration of power is rapid. 

The Meoian Neuve. — Whilst the clinical individuality of the musculo- 
spiral nerve is shown in the preponderance of motor symptoms and in the 
uniform completeness of the paralysis that follows an injury, that of the 
median is seen in the frequency of partial and especially of painful lesions. 
Isolated palsy of this nerve is infrequent except as a result of gunshot wounds 
and other injuries, It may be damaged by repeated violent contractions of 
the pronator radii teres, as in one of the forms of ‘‘ tennis elbow.” 

Total 'paralysis . — The muscles paralysed are the pronators, the radial 
flexor of the wrist, the flexors of the fingers except the ulnar half of the deep 
flexor, most of the muscles of the thenar eminence (opponens, abductor brevis 
and outer head of the flexor brevis pollicis) and the two radial lumbricals. 
Stated briefly the symptoms are : inability to flex the phalanges of the index 
finger and the second phalanx of the thumb ; difficulty in flexing the phalanges 
of the middle finger ; defective opposition of the thumb. The appearance 
of the hand in total lesions is fairly constant. The hand inclines to the ulnar 
side, the index and middle fingers are more extended than is normal, and the 
thumb lies on a level with the fingers — the ape-hand. 

Pronation is incomplete and defective. The patient tries to overcome 
the defect by rotating the whole limb at the shoulder. Paralysis of the 
flexors of the wrist is seen when an attempt is made to flex against resistance. 
The tendon of the ulnar flexor alone stands out, and the hand is drawn towards 
the ulnar side. Even at rest, the flexor tendons are more prominent on the 
sound than on the aflected side. 

56 
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Flexion of the finders is good in the two ulnar fingers, though weaker than 
normal. The index cannot be flexed at all, and the third finger only incom- 
pletely. Flexion at the proximal joint is usually good in all the fingers 
including the index, and flexion at this joint with extension at the last two 
joints is usually well done by the interossci and lumbricals. If the proximal 
phalanx of the thumb is immobilised, it will be seen that flexion of the terminal 
phalanx is abolished, owing to paralysis of the j^eccor longus follids. ^ 

Paralysis of the thenar muscles renders opposition and abduction of the 
thumb defective. By means of the adductor the thumb can be drawn into 
the palm, but as the radial fingers cannot be flexed nor the thumb opposed!^ 
it is impossible to place the tip of the thumb on the tips of the fingers. Atrophy 
of the muscles becomes obvious in a few weeks. The outer part of the thenar 
eminence is flattened, and the bulk of the muscles arising from the internal 
condyle is greatly diminished. 

Sensory disturhances . — In almost every case there is complete ansesthesia 
to all forms of sensation in the two terminal phalanges of the index and middle 
fingers. The skin outside this area may be unaffected even in complete 
lesions, but in most cases sensibility is diminished in the terminal phalanx 
of the thumb, and to a less extent over the remainder of the radial half of the 
palm, including the radial side of the ring finger. The stereognostic sense is 
lost in the outer fingers. This defect, together with the loss of power, renders 
the thumb and index finger useless, and makes paralysis of the median the 
most serious single nerve lesion of the upper limb. 

Vasomotor and trophic changes . — In many cases the skin in the distribu- 
tion of the median nerve is red, dry and chapped, and the nails white or 
purple. It is possible that these changes arc due to an associated vascul ar lesion. 

Recovery is extremely slow and is rarely complete. Sensation begins to 
return before power, but the stereognostic sense is often defective, long after 
movement in the fingers has returned. The pronator and the flexors of the 
wrist recover first, then the flexors of the thumb and middle finger. Flexion 
of the index finger and opposition of the thumb, if it is regained at all, remains 
defective for several years. In searching for signs of recovery, care must be 
taken lest some “ trick-movement,” due to contractions of healthy muscles, 
is misconstrued. For example, when told to flex the terminal phalanx of 
the thumb, the patient first over-extends and abducts, and then relaxes 
suddenly. The terminal phalanx then makes a slight passive movement of 
flexion, which may be mistaken for true active flexion. Recovery is complete 
when the patient is able to make a good fist with the fingers flexed well into 
the palm, and the thumb pressed firmly upon the dorsal aspect of the second 
phalanx of the middle finger. 

Partial Lesions. — Partial paralysis of the median nerve is much 
commoner than the &)mplete form. 

Motor symptoms . — Flexion of the index finger and opposition of the thumb 
are most impaired. The flexors of the middle finger and of the terminal 
phalanx of the thumb may suffer also, but to a less degree, whilst the pronators 
and the flexors of the wrist often escape entirely. 

Sensory symptoms . — Apart from the painful lesions to be mentioned 
later, sensory troubles are usually slight in partial lesions. Anaesthesia is 
rare, but sensibility to all forms may be diminished in the areas mentioned 
under complete lesions. 
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Vasomotor symjptoms. — The skin is often cyanosed in the distribution 
of the injured nerve, and it may perspire more freely than in healthy parts. 
These changes are more distinct when the paralysis is complicated by a 
vascular lesion. 

Re^very is naturally more rapid than in complete lesions. The order 
in which the muscles recover and the tests for complete return of function 
have been mentioned above. 

Painful Lesions of the Median Nerve. — Causalgia. — ^In many cases 
the most prominent symptom of injury to the median nerve is pain. 

Motor disturbances are always present, but are usually slight, the weakness 
affecting mainly the flexors of the index finger and the thenar muscles. 

Vasomotor changes are a feature of this type. In many cases perspiration 
is diminished over the radial half of the palm, and the skin becomes dry and 
scaly. In others, perspiration is increased over the median area. 

Sensory disturbances . — Pain comes on about a month after the injury, 
at first as tingling or pricking in the finger-tips and palm, later as a constant 
severe smarting, dragging or burning pain — hence the name causalgia. Added 
to the constant pain, which never ceases day or night, paroxysms occur, in 
which the pain increases suddenly in intensity. The application of cold 
water gives temporary relief, and patients often wear bandages or gloves 
which they keep constantly moistened. Many develop a phobia of dryness. 
They will not touch dry objects, even with the healthy hand, the sight of 
another person handling a dry object increases the pain, and any rustling or 
crackling sound, suggestive of dryness, may bring on a paroxysm. 

In severe cases the limb is held flexed at the elbow and wrist, with the 
hand constantly raised and the fingers extended or hyper-extended. The 
whole hand atrophies, and irreducible ankylosis occurs with the limb in 
this position. The skin of the hand is thin and dry. The fingers taper, 
and the nails are long, brittle, blackened and striated longitudinally. The 
pain reaches its acme 4 or 5 months after the injury, and then slowly declines, 
but the limb remains useless. Even in slighter cases, without much deformity, 
recovery of function is extremely slow, and is rarely complete. 

The Ulnar Nerve. — The ulnar nerve supplies the ulnar flexor of the 
wrist, the ulnar half of the deep flexor of the fingers, the muscles of the hypo- 
thenar eminence, the interossei, the two inner lumbricals, and the adductor 
and inner head of the short flexor of the thumb. Its sensory area is the ulnar 
border of the hand, the little finger and the inner half of the ring finger. 

Total paralysis. — Paralysis of the flexor carpi ulnaris may be detected 
by palpating the tendons when the wrists are flexed against resistance. 
The limpness on the affected side contrasts strongly with the firmness on the 
sound side. Lateral movements of the hand are unaffected, as these are 
carried out by the extensors. 

Paralysis of the ulnar portion of the flexor profundus digitorum. In 
making a fist, flexion of the index finger is perfect and that of the middle 
finger good, whilst in the ring and little finger it is absent or very feeble. 
This weakness is best seen when flexion is attempted with the index and 
middle fingers extended. Even when the fingers can be flexed by the action 
of the flexor sublimis, the power of resisting passive extension is completely 
lost in the terminal phalanx of the two ulnar fingers. Paralysis of the 
hypothenar muscles abolishes lateral movements of the little finger, and 
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diminishes the power of flexion at the proximal joint. Paralysis of the 
interossei and of the inner two lumbricals leads to the production of the 
“ claw-hand.” 

The action of these muscles is to flex the fingers at the proximal joints 
with the distal joints extended. In the “claw-hand” the posture of the 
fingers is just the opposite of this, namely, extension at the proximal joint 
with flexion of the distal joints. Although all the interossei are paralysed, 
the defect is only seen in the ulnar fingers, as the radial lumbricals supplied 
by the median are still healthy. It is produced by the action of the long 
extensors, which being now unopposed, over-extend the proximal joints, 
and by the flexor sublimis which flexes the second joint and draws the distal 
joint down with it. The clawing of the fingers is greatly accentuated when 
the nerve is paralysed below the point of origin of the fibres to the long flexors 
of the fingers. Other features of the “ ulnar hand ” are atrophy of the 
interossei and of the hypothenar eminence and persistent abduction of the 
little and ring fingers. The movements of abduction and adduction are lost 
in the inner two fingers, and often in the middle finger. Further, these 
fingers cannot be flexed at the distal joint, whilst the proximal joints are 
extended. 

Paralysis of the adductor pollicis and of the inner head of the flexor hrevis 
pollicis produces peculiar disturbances in prehensile movements. If the 
patient is asked to grasp a folded paper between his thumb and index finger, 
and to resist efforts to remove it by pulling, it will be found that this move- 
ment, which is normally very powerful, is grossly defective. He cannot 
grasp the object beneath the thumb with the second phalanx extended ; but 
presses the tip of the flexed thumb against the outer margin of the index finger. 

Sensory disturbances . — In complete lesions, all forms of sensation are 
abolished in the little finger, and along the ulnar border of the hand. Beyond 
this there is usually diminished sensibility on the ulnar side of the ring finger, 
and over a narrow area towards the centre of the hand on both aspects. 
Spontaneous pains are rare, and vasomotor changes are usually slight. 

Partial paralysis. — In partial lesions the same symptoms are found in a 
less degree. The small muscles of the hand suffer most. Clawing may 
be slight or absent. Neuralgic pains may be felt in the distribution of the 
ulnar nerve ; but causalgia is never seen in lesions of this nerve alone. 

Recovery of sensation is usually complete before movement is regained. 
The flexor carpi ulnaris recovers first, then the long flexors of the fingers, 
and last the small muscles of the hand. In these recovery is extremely slow. 
When recovery of movement is complete the patient can abduct and adduct 
the middle finger with the palm flat on a table, and he can also scratch the 
table with the nail of the little finger without moving his wrist. 

The Musculo-cutaneous Nerve is rarely affected alone, but is often 
implicated with the brachial plexus. It supplies the biceps, coraco-brachialis 
and brachialis anticus. Flexion of the forearm can still be carried out by the 
supinator longus ; but the power of flexion is greatly diminished. Sensation 
may be diminished or lost along the radial border of the forearm. 

The Circumflex Nerve supplies the deltoid and teres minor, and the skin 
over the deltoid. It may be injured alone in injuries to the shoulder and by 
pressure of a crutch. The chief symptom is paralysis of the deltoid with 
almost complete inability to raise thearm. 
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Internal Cutaneous Nerve — Division of this nerve produces a narrow 
area of antesthesia on the inner side of the forearm. 

The Lesser Internal Cutaneous supplies the skin on the inner aspect 
of the upper arm. 

In war inj uries lesions of the nerves of the lower limb are very frequent ; 
but in civil practice, apart from sciatica, local lesions of these nerves are 
rare. 

The Lumro-sacral Plexus. — The lumbar plexus may be damaged by 
abdominal tumours, and its roots by new-growth or other disease of the 
vertebrae. In a certain number of cases signs of inflammation of the lumbar 
plexus are found in association with sciatica or neuritis of the sa>cral plexus. 

Anterior Crural Nerve (Lj, L3, L4). — This is the largest branch of the 
lumbar plexus. It supplies the psoas, iliacus, pectineus, sartorius, adductor 
longus and quadriceps femoris. It may be injured alone by fractures of the 
pelvis or of the femur, by dislocations of the hip, or by implication in 
wounds, psoas abscesses or new growths. 

The most prominent symptoms are loss of power to extend the knee, 
loss of the knee-jerk, wasting of the quadriceps, and sensory disturbances 
over the anterior surface of the thigh and inner surface of the leg. The 
psoas always escapes, unless the jilexns itself is also damaged ; but flexion 
at the hip may be imperfect through paralysis of the iliacus. Owing to the 
rapid dispersion of the branches in the thigh, wounds in this part often cause 
partial lesions. In these the nerve to the quadriceps is most often injured. 
The resulting paralysis causes serious disability in walking as the knee gives 
way at every step, especially in going down stairs, and lameness lasts for a 
long time after complete return of voluntary movement. 

Obturator Nerve (Lo, Lg, L^). — ^This nerve is rarely damaged alone. 
It supplies the three adductor muscles, the obturator extemus and the 
gracilis. The symptoms are weakness of adduction and internal rotation 
at the hip. 

External Cutaneous Nerve (Lg, Lg). — This nerve supplies an area of 
skin on the buttock, and through its femoral branch the sldn on the antero- 
lateral aspect of the thigh. As a result of injury, but more often without 
obviouc cause, the skin in the territory of this nerve may show peculiar 
sensory disturbances, which have been described under the name of meralgia 
pa/rcBsihetica. Most cases occur in men. In women it is usually associated 
with pregnancy. The nerve is tender on pressure at the point where it 
passes from under Poupart’s ligament, and neuralgic pain or numbness and 
tinghng is felt in the skin, which may be slightly insensitive on objective 
examination or extremely hyper aesthetic, so that the slightest touch causes 
pain. The symptoms, which are always unilateral, are made worse by walking, 
and may cause serious incapacity by their persistence and severity. In 
severe cases the nerve should be excised. 

The sacral plexus may be damaged by growths or inflammation in the 
pelvis, by compression during parturition, and by penetrating missiles. It is 
also often the seat of spontaneous neuritis. 

The Great Sciatic Nerve (L'^, L-'^, S^, S^). — This nerve supplies the 
flexors of the leg and all the muscles below the knee. It may bo involved 
•n pelvic new gi-owths, or injured by fractures of the pelvis ox femur. Next 
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to the musculo-spixal it suffers in gunshot wounds more often than any 
other nerve. 

Total jiaralysis , — The foot drops, and the toes point downwards. WaUdng 
is possible, but the patient cannot stand on the heel or toes of the paralysed 
foot. The knee is raised high, but the steppage is not so marked in total 
lesions as when the external popliteal alone is paralysed. All movement 
below the knee is abolished. When the wound is in the buttocks flexion of 
the knee is very weak. The foot becomes mdematoiis if allowed to hang 
down. Sweating is often absent on the sole and dorsum of the foot, but is 
normal on the inner side of the foot, which is supplied by the anterior crural. 
The skin is dry and thin, and may be scaly. Hyperkeratosis of the sole is 
common. Subjective sensibility is rarely affected. The skin is completely 
anaesthetic over the entire foot, except the inner border of the sole and around 
the internal malleolus. The anaesthesia extends upwards on the postero- 
external aspect of the calf in its lower two-thirds, embracing the tendo 
Achillis and external malleolus. Beyond this area of complete anaesthesia 
there is a wide zone in which sensibility is diminished. The sense of position 
and passive movement is abolished in the foot and toes. The knee-jerk is 
present. The ankle-jerk is always lost. Stimulation of the sole may produce 
a contraction in the tensor of the fascia lata ; but there is no response in the 
foot. 

Partial paralysis , — In wounds of the sciatic nerve it often happens that 
the fibres of the external popUteal alone are wounded, since the sciatic 
trunk often divides into the internal and external popliteal branches ns 
high as the great sacro-sciatic notch. The symptoms are described below 
under paralysis of this nerve. In other cases, the fibres of the internal 
popliteal are damaged either alone, or with some of the fibres of the 
external popliteal. In this case the outstanding clinical feature is pain of 
the same nature as that already described in lesions of the median 
nerve. 

External Sciatic Nerve. — This nerve may be injured as it winds 
round the fibula by wounds or fractures or by compression of a tight bandage. 
The paralysis is usually severe, all the muscles being equally affected. The 
foot is dropped and inverted, and the toes are slightly flexed. Dorsal flexion 
of the foot, extension of the proximal phalanges of the toes, and abduction 
of the foot are impossible. The patient can w^alk, and he can stand on tip- 
toe, but he cannot run, and walking is made difficult by the foot-drop. Sub- 
jective sensory disturbances are usually absent. The skin is anaesthetic over 
a narrow band which extends from the outer surface of the leg in its middle 
third, downwards beside the outer border of the tibia, and along the middle 
of the dorsal aspect of^he foot as far as the base of the toes. For an inch or 
so, on both sides of this band, the sensibility of the skin is diminished. The 
knee-jerk and ankle-jerk are present. The plantar response is always flexor. 
Vasomotor changes are slight, and trophic changes are absent. 

Internal Sciatic Nerve. — This nerve is rarely injured alone. It 
supplies the popliteus, the calf muscles, the flexors of the toes and the 
intrinsic muscles of the foot. When it is paralysed, the patient is unable to 
stand on tiptoe, or to extend or invert the ankle, or to flex his toes. Paralysis 
of the interoBsei leads to a claw-like deformity of the foot, associated with 
lowering of the heel and raising of the metatarsus — talipes calcaneo-valgus. 
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The calf muscles are flabby and the ankle- jerk is abolished. Sensation is 
lost on the sole, except along its inner border, on the outer border of the foot, 
and on the plantar surface of the toes. Causal gia, similar to that in paralysis 
of the median, is very often present. 

Posterior Tihial Nerve. — This nerve may be injured by a penetrating 
missile or a deep wound in the calf. Movements of the ankle are unallected, 
and ansosthesia is confined to the sole of the foot and heel, or merely to its 
inner half. The paralysis of the intrinsic muscles of the foot may escape 
detection, and the lesion may easily be overlooked, especially when the 
nerve is injured below the origin of branches supplying the flexor longus 
hallucis and the flexor longus digitorum. The symptoms then are pain in 
the sole of the foot, amesthesia on the sole, and paralysis of the plantar 
muscles. 

Treatment of Local Nerve Lesions. — Treatment must depend on the 
nature and degree of the lesion. During the long period which elapses between 
the onset of paralysis and the first signs of recovery, even in cases of simple 
physiological interruption of the nerves, every effort must be made to prevent 
degeneration of the muscles, to keep the circulation of the limb active, and 
to prevent the occurrence of contractures and deformities. Massage, move- 
ments, electrotherapy and suitable appliances all have their uses. With 
regard to operative treatment, it must be remembered that more than half 
the cases of nerve injuries undergo spontaneous cure. It is advisable, 
therefore, to wait three or four months before an operation is undertaken. 
If, at the end of this time, the wound is soundly healed and all signs of sepsis 
have disappeared, and if, as a result of repeated examinations, no sign of 
recovery has been detected, no harm can be done by exposing the nerve. 
If it is found to be divided completely, the ends should be “ freshened ” 
and sutured end to end. If the nerve is notched laterally, the edges of the 
notch should be pared and sutured, care being taken to preserve the bridge 
of uninjured tissue. Sometimes the nerve at the site of the lesion appears 
as a fibrous, flattened band between two swellings on the nerve. In most of 
such cases the nerve is completely divided, and the condition calls for resection 
of this fibrous tissue and end-to-end suture. Another common finding, when 
the nerve is exposed, is a nodule or cicatricial swelling in the course of a 
nerve which has maintained its continuity. In those cases the continuity 
of the nerve should not bo interrupted. It should be freed from adhesions, 
and incised in the long axis of the swelling. All operations which involve 
grafting of nerves are futile. For an account of the great advances in the 
technique of the surgical treatment of nerve injuries which have been made 
as a result of experience gained in the Great War, special treatises must be 
consulted. 

The treatment of painful forms of nerve lesions is extremely difficult. 
In severe cases external applications and internal medication entirely fail. 
Simple freeing of the nerve sometimes gives relief. Where this fails, it may 
be advisable to practise complete division followed by immediate suture. 
Alcoholisation of the nerve trunk often gives immediate and lasting relief. 
Under general anjBsthesia the nerve is freed, and then injected with 1 c.c. of 
weak alcohol at a point two or more centimetres above the lesion. This, 
of course, is followed by motor paralysis ; but recovery occurs in about six 
months. 
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INTERSTITIAL NEURITIS 

Synonym. — Neuro-fibrositia. 

Definition. — A malady wbich commonly attacks the Large nerve plexuses 
or nerve trunks, but which may affect any peripheral nerve trunk, and which/ 
is characterised anatomically by an inflammation of the connective tissues! 
which surround and bind together the nerve fibres into the nerve trunks. \ 
This fibrositis, which may be local or diffuse in the affected nerves, is the \ 
result of the causes of fibrositis in general, and is frequently associated with \ 
fibrositis elsewhere, as, for example, when sciatica is associated wdth lumbago. 
The symptoms are those of irritation of the nerve fibres, namely, pain in tlie 
distribution of the nerve trunk, tenderness of the nerve trunk, muscular 
fibrillation and cramp. Loss of function of the nerve fibres in the way of 
loss of sensibility or muscular paralysis is the rarest of events in interstitial 
neuritis, and is seen only as the result of terminal cicatrisation iji severe 
cases. Muscular wasting may occur in severe or in longstanding cases, but 
it is a general wasting of muscles of the painful region, not confined to the 
distribution of the nerve involved, and therefore resembling the muscular 
wasting which is seen in joint disease. # 

Pathology. — The malady is met uitli soon after puberty, and is incident 
chiefly upon the first half of adult life, being iinknoAvn in childhood and rare 
in old age. It is of fen associated with other forms of fibrosilis such as 
lumbago. Often it arises spontaneously, without external cause ; but (‘xposure 
to cold may directly cause it, as also may injury such as stretching, bniising 
or wounding of the nerve trunk. Gout and diabetes are well-known clinical 
associations. 

The morbid anatomy is W'cll seen when the nerve is exposed during opera- 
tive procedures for the relief of the condition. The affected nerve trunk 
is swollen and pink in colour ; the sheath is distended, and droplets of fluid 
exude when it is incised, and sometimes the nerve is adherent to the sur- 
rounding tissues. This inflammatory condition may be local and appear as a 
pink bulbous enlargement of the nerve tnink, or it may spread widely over 
a long stretch of the nerve trunk and its branches. When the inflammatory 
process subsides there may be cicatrisation of the j)cri- and eudo-neuriuiu. 
Only in the rarest cases docs the morbid process become so severe as to 
interfere with the more important functions of the nerve trunk with the 
production of motor and sensory paralysis, and even in these cases complete 
ultimate recovery is the ndc. The local inflammatory condition causes a 
slight shortening of the nerve trunk, and this causes the affected limb to be 
held in that position which will keep the nerve trunk most relaxed. It is also 
the cause of the severe pain which occurs on any movement wnich stretches 
the nerve trunk. 

Interstitial neuritis is sometimes an associate of arthritis. For example, 
in arthritis of the shoulder- joint it is not uncommon to meet with definite 
involvement of the brachial nerves, and again in chronic artliritis of the 
hip-joint the inflammatory process may extend from the capsule of the hip- 
joint directly into the contiguous sciatic nerve. 

The malady may affect any of the nerve roots or nerve trunks, and 
sometimes several of these may be co-involved. When Ihe nerve roots 
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are affected “ radicular neuritis ” results. The sciatic nerve is by far 
the most common scat of the disease, producing the condition known as 
sciatica.” Next in order of frequency comes the bradiial plexus, causing 
brachial neuritis,” the anterior crural nerve causing “ anterior crural 
neuritis,” the upper part of the cervical plexus producing “ cervico -occipital 
neuritis,” and the intercostal nerves producing the so-called ” intercostal 
neuralgia.” 

Symptoms. — These arc the same whatever nerve is affected, and con- 
sist in — (1) Pain radiating in the area of distribution of the affected nerve, 
of a dull, aching cliaracter with acute exacerbations and often very long- 
lasting. (2) Tenderness of the affected nerve to pressure and stretching. 
(3) Subjective peripheral sensations such as tingling, burning or numbness. 
(4r) General wasting of the muscles of the surrounding region with marked 
hypotonus, not confined to the muscles supplied by the affected nerve and 
akin to arthritic muscular atrophy. This wasting may reach a very remark- 
able degree. (6) Increase of the deep reflexes of the limb. (6) Diminution 
or loss of the deep reflex in the supply of the affected nerve. This is a valu- 
able indication of the severity of the lesion. In a case of sciatica, for example, 
all the muscles of thigh and leg are wasted, the knee-jerk and the adductor- 
jerks are markedly brisk, whereas the ankle-jerk, which is in the sciatic supply, 
is diminished in slight cases and lost in severe cases. (7) The affected limb 
is held in a characteristic position to avoid stretching of the nerve, and the 
gait is similarly modified. (8) Trophic and vasomotor changes are not 
uncommon. (9) Fibrillation is often present. 

Diagnosis. — There is sometimes considerable difficulty in the diagnosis 
of cases of interstitial neuritis on account of the almost identical clinical 
picture which may occur in the early stages of pressure upon nerve roots 
or nerves by tumours. The following points are of value in distinguishing 
the two conditions : The pain of pressure lesions is rarely so severe as 
that of interstitial neuritis. Tenderness on pressure or stretching of the 
nerve trunks is absent in pressure lesions. Signs of loss of function — 
paralysis and sensory loss — come on early in pressure lesions. The most 
careful search should be made in every case for any possible cause for 
local pressure, such as primary and secondary neoplasms, spinal tumours, 
spinal caries and diabetes. To make a diagnosis of interstitial neuritis in 
the presence of a mammary or testicular carcinoma, removed or not, is to 
advocate the highly improbable, whatever the symptoms may be. 

Brachial Neuritis. — Tliis form of interstitial neuritis is somewhat rare, 
and is met with chiefly in women over the age of 36 years. Sometimes it 
follows injury to the brachial plexus from any violence causing undue 
separation of head and shoulder. More often it arises spontaneously. The 
pain, which is often of sudden onset, may be of great severity, and may be at 
first referred to the region of the plexus itself, the back of the scapula, the 
axilla, the forearm or the hand, is at first intermittent, but it soon becomes 
continuous and spreads over the whole upper limb. Tingling and numbness 
in the hand and trophic changes in the skin and nails of the fingers are the rule. 

One of the great difficulties in this malady is that in the upright position 
the weight of the arm and shoulder carry the shoulder downwards and 
stretch the inflamed plexus, adding greatly to the pain. Therefore it should 
be treated with the recumbent position upon the back in bed. Further, 
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every movement of the hand or arm tends to increase the pain. Splints 
which keep the arm in the abducted position and the shoulder raised so as 
to prevent tension upon the plexus arc invaluable. 

There is little difficulty in diagnosis, the only confusable conditions being 
arthritis of the shoulder and cervical rib, in neither of which conditions is 
there any tenderness of the nerve trunks of the plexus. 

Ceevico-occimtal Neuritis. — This condition, which is by no means rare, 
is characterised by pain in the upper part of one side of the neck, radiating 
over the branches of the upper cervical plexus, the great occipital being the 
most common, and the supra-sternal, supra-clavicular and supra-acromial 
branches less common seats for the pain. The fibrositis not infrequently 
co-in volves the fibrous structures in the region of the articular and transverse 
processes, giving rise to pain and stiffness of the neck on movement. When 
the pain is confined to the great occipital distribution alcohol injection is 
sometimes most efficacious. 

Sciatica. — In few common and familiar maladies is as much difference 
of opinion as to aetiology, pathology and treatment as in the case of sciatica. 
The classification suggested by Barnes Burt is probably the most useful. 
He recognises three types : (i) root sciatica, sometimes called radiculitis ; 
(ii) trunk sciatica; and (iii) referred sciatica, and believes that the'ootiology 
of the three is different in each case. Hoot sciatica is commonly due to 
spondylitis, or strain of the lumbar vertebra} ; trunk sciatica depends upon 
interstitial neuritis of the nerve sheath ; and referred sciatica results from 
inflammation of some structure (muscle, bursa, joint) supplied by the sciatic 
plexus. He finds in his own scries of cases that root sciatica accounts for 
36 per cent, of the total, trunk sciatica for 18 per cent., and referred sciatica 
for 46 per cent. In previous editions of this book, the description was confined 
to root trunk sciatica. This account now follows, questions of differential 
diagnosis being discussed subsequently. It has been said that true sciatica 
as here defined is never bilateral, and that bilateral sciatic pain is always 
the result of gross lesions involving the nerve. It is important that this 
error, which has crept into so many textbooks, should be contradicted, for 
sciatica is occasionally bilateral, and the sciatica wrhich occurs in glycosurics 
is usually bilateral. 

The malady is not met with in childhood, but it begins to be common 
soon after puberty, and its incidence is greatest upon early middle life. In 
the majority of the cases it arises without assignable cause, sometimes injury 
to the nerve of any nature, as from a twist of the leg, a bruise or a fall is 
responsible. Only in rare cases does exposure to cold and wet seem to have 
excited the onset. It is important that the urine should be tested in every 
case of sciatic pain, for glycosuria is more often found in cases of sciatica 
than is usually bebeved. In the case of an apparent sciatica, the possibility 
of rupture of an intervertebral disk should be borne in mind (cf. page 1773). 

Symptoms* — The chief symptom is pain along the course of the nerve 
or of its branches, and since the sciatic nerve often divides within the pelvis 
into the great internal and external sciatic branches, the pain may be con- 
fined to the distribution of one of these alone. One feature of the pain valuable 
for diagnostic purposes is that it never reaches above the crest of the ilium, 
but in this connection it must be borne in mind that fibrositis of the back 
(lumbago) not infrequently precedes or accompanies the onset of sciatica. 
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The pain may be partly intra-pel vie, for the sciatic nerve is formed within 
the pelvis. Where the interstitial neuritis is entirely intra-pelvic, tenderness 
of the nerve trunk to digital pressure in the thigh and buttock fails as a 
physical sign. The onset is occasionally sudden, and associated with slight 
pyrexia and constitutional disturbances as in other forms of hbrositis ; but, 
as a rule, the malady sets in gradually with pain in the buttock, back of the 
thigh or leg, in movements and in postures which make the nerve tense, or 
cause pressure upon it. The pain gradually increases in se^rerity. It may bo 
both gnawing and burning and sharp and dailing in character. It is usually 
continuous, with occasional severe exacerbations which occur spontaneously 
or are excited by movement. Its intensity generally increases at night. The 
seat of the pain often varies from day to day. 

Extreme tenderness of the nerve on pressure is rarely absent, except in 
those cases where the neuritis is intra-pelvic, and the tender region usually 
indicates the situation of the lesion of the nerve trunk. Stretching the nerve 
by extending the knee with the thigh flexed is productive of great pain which 
may be lasting. The best method of testing the sensitivity of the nerve to 
stretching is to put gentle pressure with the thumb on to the popliteal space 
as the patient sits in a chair with the knee bent at a right angle. Sometimes 
there is considerable tenderness of the muscles. The muscles waste not only 
in the sciatic supply, but throughout the whole low’er limb and buttock, 
surely from reflex irritation as in arthritis atrophy. Cramp in the leg and 
reflex spasm are common, and muscular fibrillation is often seen. Paressthesia 
in the form of tingling, burning and numbness is the rule ; but loss of sensi- 
bility only occurs in the rarest and most severe cases, and its presence should 
always suggest the presence of a pressure lesion. Barnes Burt states that 
in root sciatica (radiculitis) there is also some rigidity of the lumbar 
spine, tenderness along the lateral aspects of the spine in this region, 
and also pain along the distribution of the lateral cutaneous nerve of 
the leg. 

Peculiarities of stance, gait and position arise from the tenderness of the 
nerve to stretching, that position being assumed by the patient which keeps 
the nerve slackest. In standing, the weight of the body is placed upon the 
sound limb, and the other limb is flexed at hip and knee and extended at 
the ankle, with the toes only resting on the ground. In walking, the patient 
limps in this same position without straightening his knee or extending his 
ankle, and in bed he lies with knee flexed and ankle extended. 

The knee-jerk is sometimes markedly increased notwithstanding the 
wasting of the quadriceps, the only exception being when sciatica is compli- 
cated with anterior crural neuritis. The ankle-jerk being in the sciatic 
supply tends to be diminished in proportion to the severity of the neuritis, and 
in severe cases it is always lost. It may not return after recovery from the 
original attack. 

Slight trophic and vasomotor changes in the periphery of the limb are 
commonly seen. 

In very rare cases the cicatrisation which follows the inflammatory pro- 
cess miy^ cause motor and sensory paralysis of all the region below the 
knee. Such in, case came under our care 2 years after the onset, and was 
explored by Sargent, who found the nerve in the gluteal region densely 
cicatrised and widely adherent to the muscles. The nerve was freed, and 
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incised longitudinally in many places, and this patient made a complete 
recovery. Every degree of severity may be met with from the mildest to the 
most acute, and from the most rapid lasting but a few weeks to the most 
chronic lasting 2 or more years. 

It is a most remarkable fact that severe sciatica never occurs twice in 
the same limb. One severe attack seems to free the affected nerve from | 
subsequent liability to the affection, and it is comforting to be able to assure 
the patient that he will never have the trouble again in the same limb. In a 
very large experience we have never met with an exception to this rule. 

Diagnosis. — Root and trunk sciatica must be distinguished from “ re- 
ferred sciatica,” and from pains of sciatic distribution due to involvement 
of the nerve or its roots by growth. 

In sacro-iliac disease pain may be referred along the sciatic nerve, but 
the nerve trunk is not tender to pressure or to stretching, while the joint is 
tender, and radiography may reveal a lesion in it. In osteo-arthritis of the 
hip the signs of sciatica are absent, while there is limitation of active and 
passive movement of the joint, and pain on movement. In this condition 
it is more common for pain to be referred down the front of the thigh than 
along the sciatic distribution. Fibrositis of gluteus medius and minimus 
may also produce pain of sciatic distribution of some severity. • 

In new growths involving the nerve, the clinical picture is not really 
that of a true sciatica. The pain differs in character, is frequently accom- 
panied by muscular weakness and wasting and by sensory loss, and the 
patient’s general condition is cachectic and suggestive of malignant disease. 
There may also be a history of primary carcinoma. The presence of bilateral 
sciatic pain is, as has been said, not pathognomonic of involvement of the 
nerve roots by growth. Indeed this involvement is as commonly unilateral 
as not. 

The pains of tabes and other nervous diseases when confined to the 
sciatic distribution arc distinguished by the presence of other physical signs 
of those diseases. 

Course and Prognosis. — Sciatica commencing acutely tends in the 
course of time to lesson in severity and become chronic, but some acute cases 
cure rapidly. When the malady has a slow commencement it usually lasts 
longer than does an acute case, and it is much more liable to exacerbations 
than when commencing acutely. The traumatic cases show no essential dill'er- 
ence from the spontaneous, except that in the former adhesions of the nerve 
to the muscles from bmising is likely to prolong the duration of symptoms. 
The prognosis is always absolutely good as regards recovery, and in severe 
cases there is no likelihood of relapse. In slight cases, however, subsequent 
attacks are not uncomhion. 

Treatment. — The first essential in the treatment of all recent cases is 
to secure rest and to avoid all those things which excite or increase the pain. 
The duration of the attack is often considerably prolonged by neglect of 
this most essential element in treatment. Sometimes the fixation of the 
limb in a semifiexed position by means of Liston’s or Macintyre’s splint 
gives great relief. The use of the bed-pan is advisable to avoid flexion of 
the hip and stretching or pressure upon the nerve in the act of defa3cation. 
On the other hand, towards the end of a chronic case, active exercise with 
massage and passive movements are necessary to restore the shortening of 
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the nerve. The application of heat in the form of hot- water bottles, poultices 
and radiant heat ia invaluable for the relief of pain, and for curative purposes. 
Counter-irritation ia very useful, and is best used in the form of the strong 
tincture of iodine which should be painted in a broad strip over the course 
of the sciatic nerve, from sciatic notch to heel, daily until the skin becomes 
inflamed, just short of blistering. Massive injections of from 4 to 8 ounces 
of sterilised normal saline solution, made slowly into the region of the affected 
nerve at a temperature of 104“ F., are said to be valuable both in acute and 
chronic cases. Acupuncture of the nerve with a series of specially designed 
needles is a useful and ancient remedy which acts by puncturing the 
sheath of the nerve, and allowing the escape of inflammatory exudation. 
Attempts to stretch the nerve by flexion of the thigh and extension of 
the knee may do great harm, and rarely do good. In chronic cases of sciatica 
or brachial neuritis and in fibrositis of the glutei, iodine given in the 
following manner is sometimes useful : 

IV lodi . . gr. 1 

Pot. iodidi . . gr. f 

Sp. rect. . . . mm. 12 

Sig. min. 12 to be dropped into half a teacupful of water, and to be taken after 
being allowed to stand for 15 minutes. This may be administered thrice 
daily, and continued for 3 weeks. Some patients tolerate the doubling of 
this dose after the first week. The salicylates arc of great service, especially 
in the form of aspirin, which may be given liberally. Urodonal in doses of 
()0 grains thrice daily is also often valuable. In the more chronic cases 
sulphur and guaiacuiii are serviceable. For the relief of pain heat is generally 
beneficial, but in some of the most acute cases the application of heat in- 
creases the pain, and in those an ice-bag will sometimes give great relief. 
All the analgesics of the coal-tar series, acetanilide, plienacetm, etc., are 
valuable adjuvants to relieve pain, and these may be conveniently pre- 
scribed with aspirin, or if sleep be difficult with barbitone or carbromal. When 
pain is very severe and rebellious to the above-mentioned remedies, opium 
or morphine is indicated. It is essential from the exhausting quality of the 
Iiain that the patient should be well fed, and alcohol is often of service. 


RUPTURE OF THE INTERVERTEBRAL DISK 
Synonym. — Herniation of the nucleus pulposus. 

Deffnidon. — A condition of pressure upon the spinal cord or on the roots 
of the cauda equina resulting from the extrusion into the vertebral canal 
of the nucleus pulposus of the intervertebral disk, It is traumatic in origin. 

iEtiology. — The majority of cases give a history of injury at, or shortly 
before, the onset of symptoms. The injury is commonly of the variety known 
as a strain of the back, due to sudden bending, the lifting of heavy weights, 
or sudden movements of the back, as when striving to avoid a fall. Males 
arc commonly affected. 

Pathology. — Formerly the condition under discussion was one recognised 
on laminectomy, and spoken of as endochondroma of the disk. Actu^y in 
the circumstances enumerated above, the disk ruptures , and its nucleus 
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(nucleus pulposus) herniates into the canal. The common seat of such rupture 
is the lumbar spine, commonly between the fourth and fifth lumbar, or between 
the fifth lumbar and the sacrum. Multiple ruptures have been recorded. 

Symptoms. — The outstanding feature is pain, starting in the small of 
the back and radiating down one thigh, the outer side of the leg and the 
ankle. The pain is severe and lancinating, aggravated by stooping and 
relieved by lying down. There is some flattening and limitation of movement 
of the lumbar spine. Flexion of the extended leg at the hip may be painful.\ 
In some 60 per cent, of cases the ankle jerk is lost, other abnormal signs being 
absent. Occasionally more severe signs of root compression are present, 
and in rupture of dorsal disks some signs of compression paraplegia, mild in 
degree, may be found. The most typical picture is one of pain in the small of 
the back radiating down one leg. In other words, the symptoms usually 
mimic those of sciatica. 

Diagnosis. — In addition to the history and signs mentioned, radiography 
of the spine may reveal narrowing of the intervertebral space at the level 
of the damaged disk, but the intrathecal injection of lipiodol may be necessary 
to confirm diagnosis. 

Treatment. — Attention having been drawn to the condition, there is 
a not unnatural tendency to diagnose it somewhat too frequently, and to 
submit patients unnecessarily to hpiodol injection. Careful consideration of 
all the facts, and conservative modes of treatment, e.g. rest, massage, etc., 
should first be tried. The operative procedure for the removal of the extruded 
portion of the disk involves laminectomy and is a severe ordeal. For this 
reason it should not be undertaken unless the diagnostic indications are 
clear and unequivocal. 


CERVICAL RIBS 

.Etiology. — The development of the ribs at the thoracic inlet depends 
on the mode of formation of the brachial plexus, for the nerves are large 
structure in the embryo at a time when the ribs are soft and pliable. When 
the plexus is “ normal,” a well-formed first rib springs from the first dorsal 
vertebra. If, however, the plexus is ‘‘ post-fixed,” that is, when the contribu- 
tion to the plexus from the fourth and fifth cervical segments is small and the 
fibres from the first and second dorsal segments form a powerful cord, this 
cord in rising over the first dorsal rib may compress and deform it to such 
an extent that it presents the characters of a rudimentary rib. On the 
other hand, and this is more frequent, when the plexus is pre-fixed, that is, 
when the contribution from the upper cervical segments is relatively large 
and that from the dorsal segments is small, a supernumerary rib is allowed to 
develop from the seventh cervical vertebra. When this pre-fixation is pro- 
nounced, the seventh cervical rib is often very large and is easily felt in the 
neck. In these cases symptoms are usually absent. In a certain number of 
cases in which the abnormality is intermediate in degree, symptoms are 
caused by compression of the lower cord of the plexus as it passes over the 
supernumerary rib, or over the deformed first rib. This compression may be 
exercised by the bony portion of the extra rib, but more often the nerves are 
damaged by a fibrous prolongation of the rudimentary rib which connects it 
with the first rib. 
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But these abnormalities in the ribs only cause symptoms in some 10 per 
cent, of the cases in which they are present. Further, the symptoms are 
often unilateral with bilateral supernumerary ribs, and the symptoms are 
often most prominent on the side of the smaller extra rib. Again, the onset 
of symptoms is usually delayed until adult life is reached. It is clear, there- 
fore, that some contributory cause must come into play. This is found in 
the dropping of the shoulder girdle, which is normal in adolescents, and is 
often excessive in persons whose muscular tone is low. In a child the clavicle 
rises boldly as it passes outwards. In a normal adult male the clavicle is 
almost horizontal, in women it droops slightly, and in those who develop 
symptoms of pressure on the nerves, the outer is usually distinctly low'cr 
than the inner end. In the latter, the lowest cord of the plexus is submitted 
to constant rubbing against the extra rib which rises and falls during respira- 
tion, and it is compressed by any movement of the arm which depresses the 
shoulder girdle. Relief is obtained by raising the shoulders, and patients 
soon learn to support the limb and to assume attitudes in which pressure 
on the nerves is relieved. 

Women suffer most often, the right arm being affected more often than 
the left. The onset is usually gradual, but occasionally it comes on suddenly 
after childbirth, or on lifting a heavy weight. 

Symptoms. — These may be sensory, motor, or vasomotor, either singly 
or in combination. Subjective sensory disturbances are most frequent. 
They take the form of numbness and tingling or neuralgic pains. Par- 
a3sthesifl0 are most often unilateral, and are frequently confined to the ulnar 
or to the radial side of the hand and fingers. It is rare for all the fingers to 
be affected. Pain, when present, is usually felt below the elbow. It is 
often neuralgic, darting down the arm, and again confining itself to one 
border of the limb. It hardly ever radiates from the neck. 

Objective sensory disturbances are usually slight or absent. They may 
be found over the ulnar or radial border of the distal portion of the limb in an 
indefinite area, wluch does not conform to the distribution either of the ulnar 
or radial nerve. 

Muscular atrophy is not so frequent as subjective sensory disturbance. In 
the “ median type,” wasting is confined at first to the abductor and opponens 
pollicis muscles, and the outer part of the thenar eminence shows a remarkable 
reduction iu size, wliich contrasts strongly with the inner part, which retains 
its normal bulk. In the “ ulnar type,” wasting appears first in the small 
muscles of the hiJiid supplied by the ulnar nerve. In some cases all the 
muscles of the hand and, to a less degree, the flexors in the forearm show 
considerable wasting. The atrophy is frequently bilateral and symmetrical. 

Vasomotor distmbancca are very common. The hands feel hot or cold, 
they may be mdematous or discoloured, and the changes may suggest 
Raynaud’s disease. Pressure on the subclavian artery sometimes causes 
inequality of the pulse. This disax)pears when the arm is raised. 

Diagnosis. — The presence of pain, parajsthesiaj or vasomotor disturbances 
in the upper limbs, or wasting in the muscles of the hands, should always 
arouse the suspicion of supernumerary or rudimentary ribs. When pain is 
the only symptom, its distribution along one border of the arm or hand, 
and the patient’s account of the manner in which it may be increased or 
diminished by raising the shoulder girdle or performing movements which 
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depress it, usually direct attention to the cause. Symmetrical atrophy in 
the hands may suggest progressive muscular atrophy of spinal origin, but 
this diagnosis is usually rendered untenable by the association of sensory 
troubles or vasomotor phenomena, or by the findings on X-ray examina- 
tion of the neck. For the differential diagnosis from syringomyelia, see/ 
page 1732. | 

Treatment. — Pain may be relieved by rest with the arms suitably sup- 
ported. Atrophy calls for immediate operation to remove the offending rib. 
Pain is always relieved by operation, either immediately or after an interval 
of some months. The progress of atrophy is always retarded, and complete 
recovery may occur if an operation is undertaken early. 


OBSTETRICAL PARALYSIS 

It is important and useful to group together under this heading all those 
conditions of paralysis occurring, either in mother or child, which are the result 
of the processes of labour in the passage of the foetal head through the pelvis. 
Autopsies upon the still-born, and upon children who have survived birth 
for a few days only, have shown that haBmorrhage into the meninges is of 
common occurrence, and it has been argued that such meningeal haemorrhages 
are the cause of many of the conditions of cerebral paralysis which are 
present immediately after birth, or which appear during the first year of 
life, and especially the cause of cerebral diplegia. The pathological condi- 
tions found in the brain in cases of cerebral diplegia, however, are such as 
make it absolutely impossible that they could be caused by meningeal haemor- 
rhage, for no sign of old haemorrhage is ever found, nor could hteinorrhage 
cause a general cell atrophy of the brain without signs of any local lesion. 
It seems clear, then, that though meningeal haemorrhage may be of common 
occurrence during birth, and may be the cause of still-birth, yet there is no 
clinical or pathological evidence to show that it gives rise to any lasting cere- 
bral defect. 

The following condition may occur : (1) In the child : facial paralysis ; 
hemiplegia from laceration of the brain substance ; fracture-dislocation of 
the spine with transverse lesion of the spinal cord ; injury to the brachial 
plexus from the separation of head and shoulder in traction ; and injury 
to peripheral nerve trunks at the elbow, axilla or groin, in using traction 
with the finger. 

(2) In the mother : paralysis of the supply of the lumbo-sacral cord and 
obturator nerve from prolonged pressure of the head against the sacrum and 
pelvis. ^ 

Facial 'paralysis . — This is usually caused by the pressure of the forceps 
upon the facial nerve as it crosses the ramus of the jaw, but it has been known 
to occur where instruments have not been used. When unilateral, as is the 
common event, it gives rise to h’ttle or no difficulty with sucking, and is 
evidenced by the unsightly deformity of the face, which is drawn over to the 
sound side. AVhen bilateral, it is one of the causes of complete inability to 
suck, and on account of the flaccid symmetry of the face may easily be over- 
looked. It necessitates spoon feeding for a considerable time. Obstetrical 
facial paralysis invariably recovers within a few weeks and does not give 
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rise to after-contracture. Gentle stretching and tnassage of the face with the 
finger is the only treatment required. 

Hemiplegia from laceration of the brain may occur during delivery in 
contracted pelvis from the pressure upon the sacral promontory, and has been 
caused by the use of forceps. It is exceedingly rare, and is generally rapidly 
fatal from the associated hfumorrhage. It may occasionally be survived, 
with an irreparable hemiplegic condition 

Fracture-dislocation of the spine is produced by traction upon the after- 
coming head by pulling upon the trunk. We have seen it associated with 
injury to the brachial plexus. It occurs most often in the lower cervical 
region, and the transverse lesion of the spinal cord is usually complete. 

Injury to the brachial plexus may occur in traction either upon the head, 
or Upon the trunk, if the head is afterooming, and is caused by an undue 
separation of head and shoulder on one side rupturing or straining the 
brachial plexus. The paralysis is usually of the upper arm or Erb type, 
the fifth and sixth roots being most aKected, and the deltoid, biceps and 
supinator longua muscles being paralysed, but the whole plexus may be 
involved and even torn completely across. Traction upon a prolapsed arm 
has caused lower arm or Klumpke type of paralysis, in which the first dorsal 
and eighth cervical roots are most affected, and the intrinsic hand muscles 
and the flexors of the forearm are paralysed. The obstetrical lesions of the 
brachial plexus are for the most part serious lesions, many of the cases making 
no motor recovery at all, though sensibility is usually regained. The prog- 
nosis depends upon the severity of the damage to the plexus, as to whether 
the roots are actually torn or only bruised. The slight cases recover well 
enough. 

Injury to the peripheral nerves from pressure or traction upon the flexures 
is seldom severe enough to prevent a rapid and complete recovery. 

Paralysis of the lumbo-sacral cord and of the obturator nerves in the 
mother, immediately after parturition, is an exceedingly interesting clinical 
condition. In the first place, the lumbo-sacral cord is in a much more exposed 
position as regards the foetal head engaging the pelvis than are the other 
nerves of the sacral plexus, and may be subjected to such severe pressure as 
causes paralysis, and in the second place, the obturator nerve actually crosses 
the brim of the pelvis and must of necessity be pressed upon by any large 
foetal head which passes the pelvic brim. The lumbo-sacral cord paralysis 
is evidenced by dropped foot and paralysis of the anterior tibial and peroneal 
muscles and if it is severe, by loss of sensibility over the distribution of the 
fourth and fifth lumbar roots. Sometimes the third lumbar root area is 
affected. The obturator nerve involvement is shown by weakness or paralysis 
of the muscles supplied by the obturator nerve, namely, all the adductor 
muscles of the thigh. The paralysis may be noticed directly after parturi- 
tion, or when the patient begins to get about upon her legs. The lumbo- 
sacral paralysis is usually unilateral, and is nearly always upon the right 
side. The obturator paralysis is not uncommonly bilateral, and both forms 
of the paralysis may coexist. There may be numbness, but Ho pain. This 
condition nearly always occurs with a first dehvery, and often the child’s head 
has been unduly large. It may recur with subsequent deliveries, but this is 
not a common event. 

The prognosis is absolutely favourable, every case making a complete 
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recovery in from a few weeks to a few months. The treatment is rest in the 
first place, with gentle massage and passive movements, and when power 
begins to return the patient may commence to get about. 


POLYNEURITIS 

Synonym. — Multiple Peripheral Neuritis. 

The clinico-pathological condition we know as polyneuritis, and seen in 
its most typical forms in diphtheritic paralysis or in alcoholic neuritis, repre- 
sents a very striking and uniform reaction of the nervous system. Invariably 
associated with it is a reaction of the myocardium, so that there is in cases 
of polyneuritis a recognised liability to sudden fatal heart failure. It is in 
the case of diphtheritic paralysis and of beri-beri, another form of poly- 
neuritis, that this mode of fatal termination is most often seen. Indeed, 
beri-beri may appear as a rapidly fatal cardiac illness before any signs of 
involvement of the nervous system have had time to develop. 

.Etiology. — ^At first sight the factors that give rise to polyneuritis fall 
into three groups : (i) certain chemical poisons, (ii) the toxins of certain 
bacteria, and (iii) certain disorders of metabolism. Widely differing as these 
three causative factors may seem to be, there is reason to believe that a 
common underlying factor which is immediately responsible for polyneuritis 
may underlie them aU. It is probable that in the case of groups (i) and (ii) the 
pathogenic substance gives rise to a disorder of metabolism in the course of 
which a toxic metabolite is produced in the body, this acting as the direct 
poison for nervous system and heart muscle. In the metabolic group (iii) the 
same process is in action. 

Thus, in beri-beri, for example, the illness ensues upon the ingestion of 
a diet deficient in vitamin Bi. In the absence of this substance carbohydrate 
metabolism is disordered and a toxic metabolite is produced. Thus, beri- 
beri is not, as the biochemists formerly insisted, a starvation-degeneration 
of the nervous system, but an intoxication strictly comparable with that 
obtaining in other varieties, setiologically considered, of polyneuritis. 

The final and complete proof of this unity of causation of polyneuritis, in 
whatever circumstances it is seen, is not yet available, but there is an increas- 
ing body of evidence in favour of it. 

Returning for the moment to the ordinary setiological classifications of 
polyneuritis, we see that in the case of alcoholic or arsenical polyneuritis the 
poison is taken by the mouth, and presumably the final common toxic 
substance reaches the nervous system by the blood stream. In the case of 
diphtheritic paralysis, bn the other hand, the exotoxins are produced locally 
at the site of the diphtheritic ulceration, whether on the fauces or, as in extra- 
faucial diphtheria, at some other local site on the body surface. This unique 
channel of entry gives rise in diphtheritic paralysis to a group of symptoms 
not found in other setiological varieties of polyneuritis. This group includes 
palatal and accommodation paralyses, which precede the appearance of 
polyneuritis. 

It is noteworthy that in the case of extrafaucial diphtheria this initial 
paralysis is not palatal, but is anatomically related to the site of the diph- 
theritic lesion ( skin ul cer ation or wound) . Y et the paralysis of accommodation 
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may occur whatever be the site of the diphtheritic lesion. It is believed, 
therefore, that the exotoxins gain access to the nervous system by conduction 
from the seat of the lesion via the axones of the nerves which innervate this 
region. They pass upwards in the axis cylinders to the central nervous 
system and produce their toxic action directly there, this action being re- 
flected peripherally again as a motor and sensory paralysis of the muscles and 
skin (or mucosa) in the region of the lesion. Thus, a diphtheritic ulcer on a 
finger may be followed by a local paralysis of that part before polyneuritis 
develops. The subsequently developing polyneuritis is then probably pro- 
duced in the manner described above, while the accommodation paralysis 
may indicate a specific action of the toxin upon the nervous mechanism 
concerned. We thus have a local, a specific and a gcntnal group of symptoms. 
The analogy of the local, specific and general phases of tetanus will occur to 
the reader. 

Many of the intoxications of the nervous system commonly included 
under the heading of polyneuritis are associated with lesions and clinical 
manifestations which are not those of polyneuritis. Such substances, to 
name but a few, are lead, mercury, copper, carbon disulphide and carbon 
monoxide, and it would be erroneous to regard these as causes of polyneuritis. 
Many infectious fevers are stated to be not rarely followed by polyneuritis, 
namely, enteric, malaria and dysentery, but the present writer who spent 
four years with the Egyptian Expeditionary Force in 1915-19 where the two 
last named of these infections were common saw no case of true polyneuritis 
associated with them. 

Finally, the categories of toxic polyneuritis, acute febrile polyneuritis 
and Landry’s paralysis have no known causal factors. They make their 
appearance in apparently healthy persons, adequately nourished and free 
from all discoverable signs of infection, and it is extremely difficult in the 
present state of knowledge to account for them on any hypothesis of avitamin- 
osis, or to suggest any possible mode of intoxication. In short, the patho- 
genesis of polyneuritis presents many unsolved problems. 

Clinically, polyneuritis is a lower motor neurone type of paralysis accom- 
panied by a varying intensity of sensory loss of much the same type of dis- 
tribution as the paralysis, and, as already mentioned, by signs of myocardial 
poisoning. 


1. ARSENICAL NEURITIS 

Peripheral neuritis may be caused by a single large dose of arsenic, or it 
may result from prolonged use of the drug in the treatment of such diseases 
as Hodgkin’s disease, chorea and severe auEemia. It is a rare malady, and the 
likelihood of its appearing under the last-named conditions is negligible. 
The toxic action of arsenic with alcohol seemed to be greater than that of 
either alone. 

The description given below of alcoholic neuritis applies to this form as 
well. Hypersesthesia of the skin and tenderness of the muscles are more 
constant and more severe in the arsenical form, and paralysis and atrophy 
of the muscles are often more wisespread and more rapid in their progress. 
Hyperkeratosis of the soles and pigmentation of the skin are characteristic 
of arsenical poisoning. In a suspected case, the diagnosis can be confirmed 
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by the discovery of abnormal quantities of arsenic in the urine or in the hair 
and skin. 

The mental changes described in connection with alcoholic neuritis under 
the heading of Korsakow’s psychosis may be present, especially when repeated 
poisonous doses of arsenic have been taken. 


2. ALCOHOLIC hlKUJU^rTS 

In former years alcoholism was perhaps the commonest cause of severe 
peripheral neuritis. At present it is a rare disease. It occurs most often 
in Women, especially in those who take small amounts of alcohol frequently. 
It has often been the first indication of secret drinking. 

Pathology. — The changes in the nerves are those of parenchymatous 
neuritis. They are most intense in the small branches supplying the skin 
and muscles, and they diminish in severity as the larger branches are ap- 
proached. They are best seen in the terminal branches of the musculo- 
spiral and anterior tibial nerves. The wasted muscles often show a reduc- 
tion in the size of their fibres, and an increase of connective tissue — fibrous 
myositis. The spinal cord may be healthy, but in almost all cases examina- 
tion by modern methods shows changes in the nerve cells and degeneration 
in the tract fibres derived from the posterior roots. 

Symptoms. — The onset is insidious, and in most cases premonitory 
symptoms, such as numbness and tingling in the extremities or cramps in 
the muscles of the lower limbs, arc present for several months before actual 
weakness occurs. Subjective sensory troubles are a marked feature, even in 
the early stages. Besides numbness and tingling, the patients complain of 
feelings of excessive heat or of coldness in the Hmbs, or of severe aching or 
cutting pains in the legs. Painful cramp in the calf muscles is a common 
symptom. It is often worst at night, and may interfere seriously with 
sleep. Objective examination usually reveals sensory loss, in which the 
various elements of sensation are affected in a manner which is almost 
pathognomonic. 

Stated briefly, there is anaesthesia of the skin with hypersesthesia of the 
deeper structures. Light touches are not appreciated at all or many are 
missed, the temperature sense is defective, and the prick of a pin causes no 
pain, whereas even moderate compression of the muscles may cause the patient 
to cry out. The sensory loss is greatest in the feet and hands and diminishes 
towards the knees and elbows. Muscular tenderness is usually greatest in the 
calves. The soles of the feet are also unduly tender. Hyperalgesia is often 
well marked before anaesthesia of the skin appears. To the disability caused 
by pains and spasms, weakness of the muscles is added in all but the slightest 
cases. The arms may suffer first, but in most cases the extensors of the 
toes, the dorsiflexors of the ankle, and the extensors of the fingers and wrists 
are attacked in progression, and double foot-drop and wrist-drop result. 
To overcome the foot-drop, the knees are raised high in walking. This gives 
to the gait the “ steppage " character which is common to all forms of peri- 
pheral neuritis. In most cases the distal flexor muscles are also affected, 
but to a slighter degree. In severe cases, weakness extends to the proximal 
muscles and even to the muscles of the trunk. The affected muscles become 
soft and diminish rapidly in bulk. Unless precautions are taken, contrac- 
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tures occur in the flexor musclea and produce deformities of the limbs, which 
add greatly to the difficulties of treatment. 

At the onset the knee-jerks are exaggerated, but in most cases by the 
time the patient comes under observation all the tendon reflexes are absent. 
The cutaneous reflexes may be unaltered, diminished or absent. Sphincter 
control is retained. Slight bilateral weakness of the face is often present 
but severe paralysis is rare. Ptosis, nystagmus, and weakness of the external 
ocular muscles have been observed. 

Trophic and vasomotor disturbances in the extremities are common. 
The hands and feet often perspire freely, and they may be white and cold 
or red and hot. In some cases oedema of the hands or lower extremities is 
present. In chronic cases the skin of the hands and fingers is thin, smooth 
and shiny, and the nails are ridged and brittle. 

In almost every case of alcoholic neuritis there is some psychical defect. 
One form — Korsakoff’s psychosis — ^is characteristic of and almost peculiar 
to this disease. The most prominent feature is failure of memory and loss 
of appreciation of time and place. A patient who has been bedridden in 
a hospital for nervous diseases for several weeks, when visited by the resident 
physician who has attended her daily, will “ recognise ” him at once as Dr. 
X, whom she has not seen since he brought her first child into the world 
some years ago. She is now, she says, in a lying-in hospital which she entered 
yesterday, and has just been confined with her second baby, who is in bed 
beside her. She also “ recognises ” strangers at her bedside, and connects 
them with events of long ago. Ever3rthing is related in the most circum- 
stantial manner, and if the facts were not known her tale might well be 
accepted as truth. In most cases the mental defects are not so gross. There 
is merely a failure of memory, to which is added moroseness and irritability, 
caused by withdrawal of alcohol. 

3. DIPHTHERITIC PARALYSIS 

The exotoxin of diphtheria is highly selective for nervous tissues, and 
some form of paralysis occurs in a very high proportion of the cases. The 
intensity of the paralysis bears no constant relation to the severity of the local 
infection, for cases, in which the original disease has passed unnoticed, may 
be followed by serious damage to the nervous system. Walshe has classified 
the nervous manifestations of diphtheria into three distinct groups, namely, 
the local, the specific and the generalised paralyses. 

Local paralysis occurs in parts related anatomically by nervous connections 
to the site of the diphtheritic lesion. In faucial diphtheria, the local palsy 
appears in the palate. In extra-faucial diphtheria, e.g. infected sores on 
the limbs, the local palsy appears in the muscles supplied by the segments 
of the cord to which afferent nerves from the infected focus pass. The reason 
for this is, that toxins elaborated by the diphtheria bacillus ascend from 
the primary focus to the cord or the medulla. Having reached the central 
structures, they diffuse to neighbouring motor cells and, by injuring them, 
cause paralysis, of the muscles they supply. Paralysis of the palate therefore 
does not occur except in faucial diphtheria. 

The specific manifestation of diphtheria is paralysis of accommodation. 
Like trismus in tetanus, it is not due to a local lesion, but occurs in many 
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cases, whatever the site of origin of the toxins. It is present in cases of both 
faucial and extra-faucial diphtheria, and is the local effect of exotoxin accepted 
from the igeneral blood stream. 

The tli rd or generalised form of diphtheritic paralysis is multiple neuritis. 
It follows extra -faucial as well as faucial diphtheria, and is also a result 6{ 
the action of exotoxin circulating in the blood. I 

Symptoms. — As faucial diphtheria is the commonest form, the moat 
frequent nervous symptom is paralysis of the soft palate. It is shown by the 
nasal quality of the voice and by the regurgitation of fluids through thi 
nose. As a rule, the weakness is bilateral and equal, but in some cases it m 
greater on the side on which the local lesion is more severe. It makes its\ 
appearance in most instances about the end of the second week, but may 
come on as early as the fourth day, and as late as the sixth week. The soft 
palate is relaxed, and its movement on phonation is diminished. The palate 
may be insensitive, and its reflex is often diminished or lost. Recovery 
usually occurs in a few weeks. In rare instances the muscles of the pharynx 
and the vocal cords are paralysed. Together with palatal palsy, it is common 
to find marked weakness and tenderness of the sternomastoid muscles and 
masseters. These are also local effects. 

Paralysis of accommodation appears about the same time as tlie palatal 
palsy, perhajjs a few days sooner. The reaction of the jjupils to accommoda- 
tion as well as to light, can almost always be obtained. The trouble is sub- 
jective, and is shown by defects of near vision — for example, by inability to 
read small print. Hypermetropes suffer great inconvenience. In myopes 
it may pass unnoticed. Paralysis of any of tha extrinsic ocular muscles 
with strabismus and diplopia may occur, and this may be either nuclear or 
peripheral in type. 

Multiple neuritis usually comes on three to six weeks after recovery 
from the throat infcctiou. Its presence is olten detected when patients 
begin to exert . themselves during convalescence. Weakness and aching 
pains in the legs, unsteadiness in walking, clumsiness in performing fine 
movements with the hands, feelings of pins and needles in the extremities — 
all these are common early symptoms. Weakness affects in varying degree 
the muscles of the neck, trunk and limbs. It is generally slight in degree, 
greater in the lower than in the upper extremities, and greater in the extensor 
muscles than in the flexors. Marked local atrophy is uncommon. In severe 
cases, life may be endangered by paralysis of the intercostals and of the 
diaphragm, but fortunately one set of muscles has usually begun to recover 
before the other is seriously affected. The small muscles of the hands and 
feet and the muscles of the calves and forearms are almost always tender 
on pressure. They are soft and flabby, and often show a partial reaction 
of degeneration. 

Sensory ataxy is almo.st always present, and is often severe when the 
paralysis is trivial. It causes the patient great inconvenience, as it inter- 
feres seriously with walking and with the finer movements of the hands. 
Objective examination reveals sensory impairment of the “ glove-and-stock- 
ing ” type. On the hands and feet, the loss to light tactile stimuli is often 
complete, pain and temperature being less affected. As the limb is ascended, 
sensation gradually becomes normal. Even when the sensibility of the skin 
is but little diminished, the sensations of position and of passive movement 
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in the extremities are often seriously impaired, and the sense of vibration 
is often lost. 

In the early stages and for a few days the tendon jerks are exaggerated, 
but are lost later in every case. Their return is often long delayed, and it is 
common to see patients months after recovery of normal power, in whom the 
knee-jerks are still absent. It is common also to find them absent many 
months after an attack of diphtheria in patients who give no history of 
nervous symptoms during the attack. The skin reflexes are usually retained, 
and stimulation of the sole gives a normal response. 

Cardiac failure is a grave but uncommon complication. It is of myo- 
cardial origin. Vasomotor paralyses and disturbances in the nutrition 
of the skin, which occur so often in other forms of peripheral neuritis, are 
never seen in diphtheria. In those that survive the attack, complete recovery 
from the nervous troubles always occurs. 


4. DIABETIC NEURITIS 

In many patients with glycosuria, symptoms are present which point to 
changes in the peripheral nerves, or in the fibres of the posterior roots. In 
many respects they resemble tabes rather than pheripheral neuritis ; but 
as the exact pathology is still unknown, it is convenient to describe them 
here. 

Pathology. — ^Degenerative changes have been found in the peripheral 
nerves in some cases, in others these were healthy, whilst the intramednlla^ 
portion of the posterior roots showed degeneration, similar to that found in 
tabes. 

Symptoms. — ^In some cases the only symptom is neuralgic pain in the 
distribution of one or more peripheral nerves. This is commonest in the 
lower limbs, where it simulates sciatica, and sugar is found in the urine in 
the absence of any other sign of diabetes. 

In severe cases of diabetes the knee-jerks and ankle-jerks are diminished 
or lost in more than half the cases. This may accompany subjective sensory 
troubles in the lower limbs, or it may appear as an isolated symptom. The 
muscles are very often tender and the vibration sense of the feet is frequently 
absent. To objective examination, the sensibility of the skin is usually intact. 
Perforating ulcers of the feet have been observed. 

Diagnosis. — The diagnosis of multiple neuritis from other diseases rarely 
presents any difficulty. It is made from the combination of symmetrical 
flaccid paralysis with sensory loss of the “ glove-and-stocking ” type, and 
tenderness of the muscles and nerves, confined to or most intense in the 
distal parts of the limbs. When sensory disturbances and diminished tendon 
reflexes are prominent symptoms and muscular weakness is slight, tabes 
may be suggested, and the resemblance is still greater when ataxia is present. 
Difficulty usually arises when the distinction has to be made between tabes 
and alcoholic neuritis, in a patient who has courted both diseases. In most 
iastances the diagnosis can be made from the nature and distribution of the 
sensory changes. The lightning pains of tabes cannot be mistaken by any 
one who is familiar with their peculiar characters. Ansssthesia of the ex- 
tremities is common to both diseases, but diminished sensibility around the 
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nose and across the chest is peculiar to tabes and is present in almost every 
case. In neuritis the calf muscles and nerve trunks are tender, whereas 
in tabes the sensibility of these structures is usually greatly diminished. 
HypersBsthesia to touch and temperature, and great exaggeration of the 
abdominal reflexes, also suggest tabes. 

5. ACUTE FEBRILE POLYNEURITIS 

Synonym. — Acute Infective Polyneuritis. 

At various times small epidemics of a form of polyneuritis characterised 
by a febrile onset and by the involvement of the facial nerves have been 
described (Osier, Gordon Holmes, Rose Bradford and others). Nothing is 
known of its aetiology and it is probably not essentially different from Landry’s 
paralysis in nature, though less fulminating in onset and not so liable to grave 
involvement of the trunk muscles. 

Symptoms. — The onset is with slight fever, headache and malaise, pains 
in back and limbs, and such general symptoms as a coryza or gastro-intestinal 
irritation. The fever persists for 2 or 3 days only. A few days then elapse 
before the signs and symptoms of polyneuritis develop. It is said that the 
proximal limb muscles are more severely involved than the distal muscles, a 
point of distinction from other forms of polyneuritis, but this relative incidence 
of weakness is not invariable and has probably been over-stressed^ The 
trunk muscles do not escape, and the face is usually bilaterally paralysed. 
As in other forms the paralysis is of the lower motor neurone type, flaccid, 
atrophic and with loss of tendon jerks. As in Landry’s paralysis sensory 
loss is very slight, and there is relatively slight muscular tenderness, The 
cerebro-spinal fluid may show a high rise in the protein content, but is other- 
wise normal. 

The clinical course is variable, and sometimes fluctuating in the individual 
case. Death may ensue from paralysis of the respiratory muscles, and 
recovery in the majority of cases is fairly rapid. There is the usual tachycardia 
of polyneuritis. 

Treatment. — The first essential in treatment is to remove the patient 
from the influence of the existing cause. In alcoholic cases, rigid precautions 
are necessary to prevent secret access to alcohol. To attain this, treatment 
in an institution is almost a necessity. In most instances when the cause, 
whatever it may be, is removed, gradual improvement sets in and complete 
recovery ensues, in a time that varies with the severity of the symptoms. 
The administration of vitamin Bi preparations has now a great vogue in the 
treatment of both multiple (parenchymatous) and interstitial neuritis. In 
the latter its use has no theoretical justification or practical value, and 
even in the former, though its use is rational, it yet remains to be proved 
that the course of the malady is materially influenced. This may be due to 
inadequacy of dosage in the past, and the parejiteral injection for from 2 
to 4 weeks of 500 to 1000 units daily is the minimum dosage likely to be 
efficacious. During this time the physician’s most important duty is to 
prevent the occurrence of deformities and contractures. From the beginning, 
each joint in the affected limbs should be moved passively to its full range 
several times each day, and care should be taken to ensure that the attitude 
of the limbs during rest is a suitable one, especially that the feet are main- 
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taiiied at right angles to the legs by the use of appropriate apparatus, Draw- 
ing up of the heel naust be prevented at all costs. 

Gentle massage is soothing in the acute stage. Later, more vigorous 
rubbing may be given, and the patient should be encouraged to move the 
limbs voluntarily. Electricity is of no value. Analgesic drugs and soothing 
applications may be needed at the onset. Thereafter, local treatment to the 
limbs is combined with measures to improve the patient’s general condition. 
The possible role of B avitaminosis in the production of many, if not all, 
varieties of polyneuritis has naturally led to the administration of the 
complex as an important element in treatment. Not less than 1000 to 2000 
units daily and given over a period of two or three weeks is adequate, but 
even with this dosage it is not yet clear that the course of any setiological 
variety of polyneuritis is materially influenced, and extravagant claims 
should be treated with great reserve. 


6. LANDRY’S PARALYSIS 

In the year 1859 Landry applied the name “ acute ascending paralysis ” 
to a case in which acute flaccid paralysis with loss of reflexes and without 
sensory disturbances commenced in the periphery of the lower limbs, and 
rapidly spread upwards. The arms were next involved, first in the periphery, 
and later the trunk, respiratory muscles, neck, and lastly the cranial muscles 
were involved, and death occurred from respiratory failure. He made a 
careful microscopic examination of the spinal cord with the methods then 
at his disposal, and failed to detect in it any morbid changes. He subse- 
quently described this symptom complex, which has since borne his name, 
from an analysis of 10 cases. 

Since this time a large number of cases have been recorded which, from the 
acute nature of the onset, and from the spreading nature of the paralysis, 
have been described as cases of Landry’s paralysis. This name should be 
restricted to those cases of acute spreading paralysis, in which disorders of 
sensibility and sphincter trouble are absent or little marked, and in which 
recovery is complete if the patient survives, and in which no gross lesion is 
found within the nervous system after death. 

Acute poliomyelitis may also, in rare cases, give rise to a spreading 
paralysis, and cause much difficulty in diagnosis ; but it is invariable that 
some permanent paralysis remains upon recovery, and, further, the lesions 
of poliomyelitis are both gross and characteristic. 

The majority of authors who have written upon this subject have made 
the attempt to separate Landry’s paralysis from the group of “ acute toxic 
polyneuritis,” both on pathological and on clinical grounds. Such a separa- 
tion would appear to be entirely unsupported by the evidence. In both 
these conditions all the nervous pathological changes which have been dis- 
covered are confined to these lower neurones, motor and 5en^so^y, and are 
often in polyneuritis confined to the lower motor neurones. The clinical 
separation of Landry’s paralysis and polyneuiitia is equally artificial and 
impossible, though much stress has been laid upon the presence of disturb- 
ances of sensibility, and the strictly peripheral distribution of the paralysis 
in polyneuritis. As regards sensory disturbance, this clinical feature is 
dependent upon the peculiar selective capacity of the poison. The following 
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description of tliis malady is based upon the personal observation of 10 cases 
with i autopsies which have come under our observation at the National 
Hospital and at St. George’s Hospital. 

Etiology. — What is known of the causation of the disease in general 
resembles very closely that of acute polyneuritis. It affects males much more 
frequently than females, and occurs chiefly in adult life between the ages of 
16 and 54 years. The cases which have been reported in children were 
probably examples of the spreading type of poliomyelitis. 

Pathology. — Slight hyperaemia of the spinal cord, and especially of the 
grey matter, with a few punctiform haemorrhages, is the only change notice- 
able upon naked-eye examination. Very definite histological changes are 
found upon microscopic examination in the anterior horn cells and in the 
cells of Clarke’s column, where any degree of change may be found, from an 
early pericentral chromatolysis to a complete loss of the chromatin granules 
and concentration of nuclei. 

The cerebro-spinal fluid is in excess, and clear. In two of the cases under 
our care, it presented no abnormality either as regards cell or albumin con- 
tent. In other cases there is an excess of albumin, and in this respect it 
reseinblcs the cerebro-spinal fluid of polyneuritis, which is usually albuminous, 
and sometimes so highly so as to clot spontaneously. 

Symptoms. — The onset is in some cases abrupt, with the appearaijce of 
the characteristic spreading paralysis. Much more frequently the paralysis 
is preceded by certain premonitory symptoms, which may last from a few 
hours to days or weeks. These symptoms may consist in malaise, headache, 
lassitude, insomnia, anorexia, constipation, gastralgia, vomiting and diarrhoea, 
and there is not infrequently slight elevation of temperature. More char- 
acteristic still among the prodromal signs are subjective disturbances of 
sensibility. Pains in the back and limbs are common, and may be of a dull 
aching nature, or they may be sharp and shooting in character. Numbness, 
tingling, ‘‘ pins and needles ” and other paresthesias may occur over any 
part of the body, and are most commonly complained of in the periphery of 
the limbs. The muscles may be locally tender during this prodromal stage. 

It is not uncommon for the paralysis to commence in the periphery of the 
lower extremities, to ascend rapidly, and to involve the muscles in the order 
of their innervation from the spinal cord, the trunk becoming affected before 
the upper extremities, and the intercostal muscles before the diaphragm. 
The muscular weakness may commence in any group of muscles, as, for 
example, in the face, neck, upper extremities or trunk, and when so com- 
mencing the spread of the paralysis is downwards, constituting a descending 
t 3 rpe of paralysis. 

In Landry’s paralysis, as in acute polyneuritis, the innervation of the 
respiratory muscles seems^to be peculiarly resistant to the toxin. 

In those cases which recover the advance of the paralysis ceases, and 
those muscles which have been most recently affected begin to show some 
recovery quickly. 

When the disease does not prove fatal either from respiratory failure, 
pulmonary complications or sudden syncope, the paralysis ceases to spread, 
and the patient enters upon the stage of recovery, which presents ma.ny 
features of interest. The flaccid muscles show a moderate degree of wasting 
within 2 or 3 weeks on the onset, this wasting being much less in those cases 
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which recover rapidly. It is a general atrophy, and is not limited to par- 
ticular groups of muscles. In rare cases, though fair power is regained, yet 
the muscles remain conspicuously small for life ; but generally the muscles 
recover their bulk and tone completely. The paralysed muscles retain their 
excitability to faradism throughout, though there may be some slight diminu- 
tion of faradic excitability in proportion to the general wasting of the muscles. 
Contractures and deformities do not occur. 

The parsesthesias, which have been described with the onset, often persist, 
and there may be cramp-like pains. Not uncommonly the muscles are tender 
upon deep pressure ; but there is never that severe degree of tenderness met 
with in some forms of peripheral neuritis as, for example, in alcoholic neuritis. 
There is exceptionally blunting of sensibility, most marked in the periphery ; 
but this is never deep, and is rapidly transient. 

Though from the general weakness of the trunk muscles there may be 
some difficulty in emptying the bladder and rectum during the first few days, 
and even retention with overflow incontinence that may require catheterisa- 
tion from the same cause, yet these last but a few days. The deep and super- 
ficial reflexes disappear early with the onset of the first signs of the paralysis in 
the affected regions. The psychic functions remain unimpaired throughout. 

Diagnosis. — The rapidly spreading character of the paralysis in Landry’s 
disease is so striking as to necessitate distinction only from those few maladies 
in which a similar rapidly spreading paralysis may occur, and these are acute 
spreading myelitis, intrathecal haemorrhage, acute pobomyelitis (spreading 
type) and acute polyneuritis. Acute spreading myelitis is at once distin- 
guished from Landry’s paralysis by the severe sensory loss and sphincter 
paralysis, which in the former condition develop pari-passu with the motor 
paralysis and, further, if the myelitis does not involve the lumbo-sacral en- 
largement of the spinal cord, an extensor plantar reflex will be observed. 

The rare, spreading form of poliomyelitis presents difficulty in diagnosis, 
especially in the acute stage. The general symptoms and the pyrexia are 
apt to be more severe in poliomyelitis. An onset in childhood is more 
suggestive of poliomyelitis than of Landry’s paralysis. A fairly high poly- 
morpho-nuclear leucocytosis in the blood, and a lymphocytosis in the 
cerebro-spinal fluid, are in favour of poliomyelitis. The persistence of local 
atrophic palsy on convalescence is absolute evidence of poliomyelitis. The 
distinction of Landry’s paralysis from acute polyneuritis is held by the 
writers of this article to be entirely artificial, since they argue that Landry's 
disease is merdy a striking type of acute polyneuritis. 

Prognosis. — In about one-half of the cases the paralysis advances until 
the respiratory and bulbar muscles are involved, and death occurs from 
respiratory failure, usually on the third or fourth day, but sometimes not 
until ten days or more have elapsed. So long as the paralysis is extending, 
and especially when the respiratory and bulbar muscles are failing, the 
prognosis is very grave. The extension of the paralysis may, however, cease 
at any stage, and when this occurs the prognosis at once becomes favourable, 
even though there be considerable involvement of the respiratory and bulbar 
muscles. 

Treatment. — The patient must be placed at complete rest, and the dis- 
comfort and panic which are likely to arise from the utter inability to move 
must be assiduously relieved by frequent changes of posture. The greatest 
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care must be taken that the patient is adequately fed with nutritious and 
light food. Stimulants are usually indicated. A mercurial aperient should 
be administered early and the bowels regularly relieved, for in some cases 
obstinate constipation occurs. The bladder should be catheterised, if there 
is a difficulty in micturition. Both pain and pyrexia may be relieved by the 
administration of salicylates or aspirin. 

Atropine tends to check accumulation of secretion within the bronchi. 
Oxygen may be administered where cyanosis occurs. When once the patient 
has shown signs that the malady has passed its height, and that recovery is 
commencing, little treatment is required except careful nursing and feeding. 
Gentle massage may then be employed. 

7. PROGRESSIVE HYPERTROPHIC POLYNEURITIS OF DEJERINE 

AND SOTTA 

Definition.— An extremely rare progressive form of polyneuritis, some- 
times developing in infancy, showing an heredo-familial incidence, and 
characterised by thickening of the nerve trunks due to h3rpertrophy of the 
sheaths of Schwann. 

Pathology. — The thickening of the nerves may be palpable during life, 
but is not invariably so. Microscopically this thickening is found to be due 
to masses of non-nucleated tissue arising from the sheath of Schwann. 

Symptoms. — The malady develops and progresses very slowly with 
weakness, muscular wasting, sensory loss, loss of tendon jerks. There may 
be noted, in addition, kyphoscoliosis, nystagmus and ataxy of movement. 
It was formerly thought that the Argyll Robertson pupil was an integral 
part of the symptom-complex, but this is not the case. 

Prognosis* — Death ultimately ensues from interciirrent disease. 

Treatment, — There is no known treatment. 

NEUROFIBROMATOSIS 

Synonym. — Recklinghausen’s Disease. 

Definition. — A rare and complex disease characterised by multiple 
benign tumours on the skin and on the nerves and the ganglia of the somatic 
and autonomic nervous systems. Cutaneous pigmentation, and multiple 
tumours on brain and spinal cord may also be present. 

Etiology. — The malady is probably developmental in origin, and heredo- 
familial incidence is not uncommon. 

Pathology. — The skin presents spots of varying size and number that 
have the colour of freckles. When these are extensive they are known as 
cafe-au-lait patches. They tend — like the cutaneous tumours — to increase 
in size and number with^ge. The skin is adorned with numerous soft fibro- 
matous tumours, some sessile and some pedunculated. In some cases the 
trunk may be thickly sewn with these. Large plexiform neuromas on cutane- 
ous nerves may form large masses on the skin, battened and of irregular outline, 
and when this aspect of the disease is prominent it is given the name of 
molluscum fihrosum. 

On the nerve trunks are more or less numerous, fairly firm nodular tumours 
of varying size. The cranial nerves may also bear similar tumours, especially 
the fifth and eighth nerves. Marked kyphoscoliosis is common. 
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Symptoms. — The cutaneous pigmentation and tumours are readily 
visible and tend to increase throughout life. Sometimes the neurofibromata 
on the nerves give rise to symptoms of irritation (pain in the distribution of 
the nerve) or of paralysis. Intratheeal tumours may give rise to spinal cord 
compression, while the symptoms of an auditory nerve tumour (unilateral or 
bilateral) may first bring the patient to notice. 

Treatment consists in the removal of fibromata on the nerves when these 
give rise to irritative or paralytic symptoms. 


LEAD PALSY 

The ellects of lead are conhiicd almost entirely to motor neurones. Sub- 
jective sensory disturbances are often slight or absent, and in most instances 
there is no objective sensory loss. 

Pathology. — Aub in 1923 showed that the first event was the local con- 
centration of lead in those muscles which were about to be paralysed and that 
the paralysis was a muscular event primarily, and that, secondarily, the lead 
ascends along the motor axons and may finally cause the death of the ventral 
horn coll. The degenerative changes in the nerves are confined almost 
entirely to the motor fibres, and arc most intense in the intramuscular twigs 
supplying muscles of the extensor groups. Normal and degenerated fibres 
are found side by aide, the former becoming more numerous as the nerve is 
traced upwards. Degenerative changes due to the action of lead aue also 
found in the affected muscles. 

Symptoms. — In most cases of the common antebrachial or wrist-drop 
type, paralysis is limited to the extensor muscles of the fingers and wrists-- 
that is, to the muscles supplied by the musculo-spiral nerve. But the supinator 
longus and the extensor ossis metacarpi pollicis, also supplied by this nerve, 
usuaJly escape. Inability to cxiejid ilie fij'st pJialanges of the two middle 
fingers, owing to weakness of the common extensor, is usually the fii’st diffi- 
culty. The special extensors of the index and little fingers, the long extensors 
of the thumb and the extensors of the wrist are next attacked, and the 
characteristic wrist-droj) appears. As a rule the paral^^sis becomes severe 
about a weeJe after it is first noticed. By this time it is usually bilateral 
and symmetrical, but for several days, or even for several weeks, it may be 
confined to one side. The affected muscles waste rapidly and tlie back of the 
forearm becomes flattened, rhua rendering the intact supinator longus more 
prominent. In this form, loss of powder always precedes atrophy, and some 
muscles may show weakness without any wasting. Recovery is almost 
always complete. Simyilc weakness without atrophy usually passes off in a 
few weeks. If the wasting is moderate and the muscles still react to faradism, 
recovery may be expected in a few months. When the atrophy is severe, a 
year or more may elapse before recovery is complete. 

Occasionally the deltoid, biceps, brachialis anticus and supinator longus 
muscles arc affected, either alone or in company with the forearm muscles 
— upper arm or brachial type. Less often paralysis occurs in the legs, the 
muscles supplied by the peroneal nerve, namely, the long extensors of the 
toes and the peronei, being chiefly involved — peroneal type. Like the supinator 
longus in the arm, the iibuilLs anticus, although supplied by the peroneal 
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nerve, usually escapes. Tliis type is usually associated with paralysis of 
the foreairm muscles, and runs the same course. 

In the form of paralysis described above the features are those of a 
traumatic lesion to a nerve. Loss of power precedes, and may be more 
extensive than wasting, faradic irritability of the muscles is lost or diminished 
while the reaction to galvanism is retained, and recovery is usually com- 
plete. It is therefore called the degenerative form. In the second form, 
the par.ilysis has the characters of progressive muscular atrophy. Weak- 
ness and wasting come on together, faradic and galvanic irritability of the 
muscles are both diminished in proportion to the w^asting, and the paralysis 
is often permanent. This is known as the primary atrophic form. It occurs 
especially in the small muscles of the hand — Aran-Duchenne type — but is 
sometimes irregular in its distribution and affects many muscles in all 
four limbs. It is often associated with the first form, but may occur alone. 
Wasting comes on slowl)% and accompanies the loss of power, instead of 
succeeding it. It is much more intractable than the degenerative form, 
and often persists after muscles showing the first form of paralysis have 
recovered. (See also Lead Encephalopathy, p. 366.) 


MUSCULAR DISEASES 

MYOTONIA CONGENITA 

Synonym. — Thomsen’s Disease. 

Definition. — A very rare malady, commencing in early childhood, which 
is hereditary and familial, and characterised by a striking slowness in the 
relaxation of the muscle after voluntary effort. The muscles pass into 
a spasm on voluntary contraction, which relaxes very slowly, resembling 
the contraction of the veratrinised frog’s muscle, and its subsequent slow 
relaxation. Peculiar changes in the electrical excitability of the muscle and 
h 3 rpertrophy of the muscle fibres are constant. 

.etiology. — Beyond the facts that the malady is usually hereditary and 
familial, only a few sporadic cases occurring, and its incidence in early child- 
hood, nothing is known of the causes. Cold, heat, fatigue and hunger con- 
spicuously increase the symptoms. 

Pathology. — The affected muscles are actually hypertrophied, and are 
always firmer to the feel than normal muscles, while sometimes they show 
a board-like hardness. The individual fibres show considerable hyper- 
trophy. ' 

Symptoms. — The presence of the disease first becomes evident from slow- 
ness, clumsiness and awkwardness of movement, with a great tendency to 
fall if the balance is upset. This is often most noticeable after rest, when, on 
attempting to move, the Hmbs seem glued down and move very slowly. 
Often the patient is able with exercise to work the stiffness off, and the myo- 
tonia lessens in the muscles which are being used ; but if he is suddenly called 
upon to put another set of muscles into action, as, for example, by losing his 
balance, he is at once caught up by the myotonia and so is apt to fall. In other 
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cases the myotonia increases or is uninfluenced by exertion. The muscles 
of the legs are as a rule most affected, but sometimes aU the muscles of the 
body may be involved. 

Passive movement does not reveal the presence of any rigidity except that 
following voluntary contraction. The abnormality affects the voluntary 
contractions and relaxations of the muscles only, and the peculiarities of 
these are — (1) their slowness, (2) their tonic character, and (3) the continuance 
of the contraction after voluntary impulses have ceased. The peculiarities 
of electrical excitability bear the name of the “ myotonic reaction ” of Erb. 
The contraction, either on faradic or galvanic stimulation, lasts much longer 
than the normal and relaxes very slowly, and this is more marked the stronger 
the current used ; with the stabile application of galvanism, slow wave-like 
contractions of the muscle are seen to proceed slowly from the cathode to the 
anode. There is no pain, no sensory disturbances or loss, and the sphincters 
and reflexes are unaffected. 

Diagnosis. — The only malady which can be confused with Thomsen’s 
disease is myotonia atrophica, in which the myotonic symptoms and signs are 
identical. In the latter malady, the onset is at a much later age, the incidence 
of the spasm is upon local groups of muscles, and the characteristic weak- 
ness of the facial muscles and atrophy of the sternomastoids, etc., at once 
distinguish it. 

Course and Prognosis. — Thomsen’s disease has no tendency to shorten 
and destroy life. It tends to become more marked from infancy to puberty, 
and then less marked again as age increases. It has never been cured. 

Treatment. — This is entirely unavailing, except in the way of the avoid- 
ance of those conditions, such as fatigue, cold and hunger, which are known to 
increase the condition. Thomsen himself, who was afflicted with the disease, 
was always better with free exercise. 


DYSTROPHIA MYOTONICA 
Synonym. — ^Myotonia atrophica. 

Definition. — A disease of familial incidence, which begins usually in 
the third and fourth decades of life, and which is characterised by muscular 
atrophy of peculiar distribution and unlike tliat of any other disease. This 
atrophy occurs first and most in the steruo-mastoids and facial muscles, 
next in the muscles of the forearms, and may also be found in the muscles of 
mastication, in the vasti, and in the dorsiflexors of the feet and peronei. 
Associated with this wasting, but not commensurate with it, nor necessarily 
occurring in the same muscles, is a peculiar difficulty in relaxing the muscles 
after effort, called “ myotonia,” which gives to this malady an especial 
feature which at once separates it from all other forms of muscular atrophy. 
Signs of bodily dyscrasia are often present, the most important of which are 
cataract, premature baldness, atrophy of testicles, loss of sexual power and 
general bodily wasting. This disease was first placed upon a firm clinical 
basis by Batten and Gibb, and Steinert in 1909. Curschmann in 1912 adopted 
the term Dystrophia Myotonica as being more correctly descriptive. 

etiology. — ^This condition is probably always familial, and the heredity 
is homologous — that is, it tends to appear in the same child-rank, in a number 
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of apparently unconnected families at a common distance from one and 
the same ancestor, and often it seems to be entirely confined to one child- 
rank. The descent of the latent tendency is equally through the males and 
females, but the males more frequently transmit. The presence of the heredo- 
familial disease in earlier generations is often betrayed by other signs, such 
as cataract, frequent celibacy, childless marriages, high infant mortahty, and a 
dying out of certain branches of the family. The malady has been observed 
at the age of 10 years, but usually the onset occurs between the ages of 20 
and 35 years. A large number of the patients have been unusually gifted 
and proficient in athletics prior to the onset. Both sexes may be affected. 
No exciting causal factors are known. 

Pathology. — No definite changes have been found in the nervous 
system. The muscles presenting the myotonia have repeatedly been ex- 
amined and found normal. In the atrophic muscles the morbid process 
singles out certain fibres especially, so that quick and thin fibres are found 
lying together. There is increase of the muscle nuclei round thick and thin 
fibres alike, though some atrophic fibres may be found with no increase of 
nuclei. Kecent biochemical and electrographic studies by Brown and Harvey 
of a form of congenital myotonia in goats suggest that there is no functional 
disorder of neuromuscular transmission of the motor impulse, but that the 
disorder is in the muscles themselves. « 

Symptoms . — The onset is gradual and the course extremely slow. The 
first symptom to call attention may be, either the difficulty in relaxing after 
muscular effort — the clinging of the hand to the tool which has been grasped, 
the smile that is so slow to disappear —-or the weakness and wasting of the 
muscles. The two chief signs of the disease — the myotonia and tlie wasting 
—seem to have no connection the one with the other, either as regards 
coincidence in time or place. The myotonia may appear years before there is 
any obvious wasting. Moreover, the muscles which show the most con- 
spicuous myotonia are often those which are not wasted, and finally those 
muscles which waste greatly tend to lose any sign of myotonia which they 
may have had. The extent and the intensity of the muscular atrophy 
and of the myotonia show great variations. The atrophy may be widely 
spread, and many muscles may be myotonic, or the former may be severe 
and the myotonia slight, or both may be present in minor degree only. 
Lastly, there are cases in which only the atrophy or only the myotonia 
is present. The myotonia consists in an inability to relax a muscle imme- 
dia;tely after it has been put into voluntary contraction, and the greater 
the effort used in contracting the muscle, tlie greater the difficulty with 
relaxation. The patient grasps one by the hand, and is unable to disengage 
the hand, but pulls it away still grasping, and it may take seconds to relax. 
He smiles quickly to a ^suitable stimulus, and the face remains fixed at the 
height of the smile for long after the emotion has vanished. In eating, 
his jaw becomes fixed, he is unable to perform any alternate movements 
in the muscles which are affected, but at a very slow rate. When the 
myotonia is severe and general, he is liable to fall like a log when walking, 
from inability to relax muscles which have been put into contraction. The 
myotonia is seen most often and to a greater extent in the flexor muscles 
of the forearm and in those of the face, but it may be quite general. In the 
same patient it may be very marked at one time and absent at another. 
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The muscular weakness and wasting usually have a most typical distribu- 
tion, involving the sterno-mastoids and other muscles of the neck, the facial 
and masticatory muscles — giving rise to the sad “ myopathic ” face, the 
vasti of the thighs, and the dorsiflexors of the feet, and this is the usual 
order in which the muscles are affected. It is always in one or other of these 
groups that the wasting commences, but sometimes the sequence of muscles 
attacked is quite different. Fibrillation does not accompany the atrophy. 
The electrical reactions show a reduction both to faradic and to galvanic 
stimuli, with a tendency to a polar change. Some modification of the “ myo- 
tonic reaction ” is often super added in those muscles which are wasted, and 
this usually is present in the muscles which are myotonic and are not wasted. 
This “ myotonic reaction ” consists in a very long, lasting contraction when 
the muscles are stimulated with every form of stimulus, and if the latter be 
strong it may last as long as 30 seconds. 

The affection of the muscles of the face and jaw entails some alteration 
of articulation and phonation. The voice is low, it lacks intonation, and 
has a definite nasal quality. Sensibility is not affected. 

The rule is for the muscle-jerks to be diminished or lost, and it is very 
rare for all the jerks to be present in any case. 

Apart from symiitoms and signs connected with the muscles, the most 
important sign of the dystrophy is cataract, which occurs in more than 
half of the cases. This cataract is often met with in otherwise healthy 
brothers and sisters of those who have the muscular changes, and in otherwise 
healthy members of earlier generations in the afflicted families. In suc- 
ceeding generations after its first appearance, the age of occurrence of this 
cataract shows remarkable ‘‘ anticipation — that is, commencing at first 
as senile cataract, it appears at an earlier and earlier age with each successive 
generation, until with fully developed myotonia atrophica it appears in youth. 
The presenile cataract of the dystrophic generation begins as a star-shaped 
opacity, first in the posterior and later in the anterior cortical lamellsB, 
sometimes with fine point-like opacities scattered through the lens. It 
ripens quickly to a total soft cataract, with a small central nucleus. 

The genital organs remain infantile in some cases ; celibacy and child- 
less marriages are common. More often sexuality is normal until the onset 
of definite symptoms, after which desire and power disappear. Early bald- 
ness is the rule. A general wasting of all the tissues of the body is seen in 
many cases. Ultimate atrophy of the testicles is usual. 

Diagnosis. — There is no difficulty in the diagnosis when the distribu- 
tion of the muscular atrophy is typical and when myotonia is obvious ; it 
simply involves a recognition of the unique characteristics of the disease. 
When the myotonia precedes the wasting, the age of onset will distinguish 
this malady from Thomsen's disease, or myotonia congenita, and the on- 
coming of any sign of facial weakness or muscular wasting wiU make the 
diagnosis certain. When the myotonia does not appear until long after the 
wasting is apparent, the diagnosis is much more difficult. 

Course and Prognosis — This malady usually progresses very slowly, 
but occasionally very extensive and incapacitating wasting of muscles and 
weakness may develop within a year of the first symptom. Some cases seem 
to remain stationary for very long periods. The tenure of life is certainly 
short in all cases, and does not appear to be prolonged beyond the middle of 

57 



1794 DISEASES OF THE NERVUOS SYSTEM 

the fifth decade. The oldest patient reported in the records as still living 
was aged 50 years. 

Treatment. — It has been found that the administration of quinine, 
grs. 10 to 15 daily, lessens the myotonia considerably. Neither electrical 
treatment nor massage has the slightest effect in altering the course of the 
disease. 

James Collier. 
Revised hy F. M. K. Walshe. 


MYASTHENIA GKAVIS 

Definition . — k chronic malady of adult life characterised by — (1) a 
variable paralysis of muscles which is produced or rapidly increased by exer- 
tion, and which tends to disappear slowly during rest ; (2) a permanent 
paralysis which shows no improvement with rest, and which succeeds the 
variable paralysis. This permanent paralysis may be very local in distribu- 
tion, and may be associated with atrophy of the muscles ; and (3) the affected 
muscles on strong faradisation soon cease to respond to faradism, but remain 
excitable by galvanism. 

i^tiology. — The malady seems to be much more prevalent in England 
during the past 20 years than formerly. Rarely occurring before puberty, 
it commences most commonly in the third decade of life, and affects the sexes 
equally. Nothing is known of any causal factors either immediate or re- 
mote. The one clinical association which cannot be ignored is with exophthal- 
mic goitre, for not only may myasthenia follow that malady, but the ophthal- 
moplegias which occur in Graves’s disease bear no small resemblance to those 
of myasthenia. 

Pathology. — The only changes found within the nervous system are 
slight atrophy of those nerve cells which supply long paralysed muscles, and 
these changes are certainly not primary. In a certain number of the cases 
a large peristent thymus gland, showing proliferative and degenerative 
changes, or thymic rests showing similar changes, have been found. The 
view expressed in earlier editions of this book that the seat of the disorder 
of function responsible for myasthenia gravis is at the myo-neural junction 
has recently received confirmation from observations made with physostig- 
mine and the synthetic substance “ prostigmine.” It is believed that the 
normal transmission of impulses from nerve to muscle through the motor 
nerve endings depends upon the liberation in the endings of acetyl-choline. 
In myasthenia the failure of effective innervation may be due either to 
premature destruction of acetyl-choline, or to a failure in its liberation. The 
administration of phy^stigmine temporarily delays the destruction of the 
acetyl-choline by the choline esterase normally present in the blood, and 
during its period of activity renders muscular contraction normal. 

Symptoms. — The first sign of myasthenia is the variable paralysis which 
may commence in any of the voluntary muscles. It may be unilateral at 
first, but soon becomes symmetrical. The paralysis appears first upon 
exertion and fatigue. The schoolmaster finds that towards the end of the 
day’s work he cannot raise his arm readily to write upon the blackboard, 
or that his voice fails him in speaking. The housemaid finds that her broom 
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slips in her hands, because of an ever- weakening grasp. The theatre-goer, 
towards the end of the performance, finds himself tilting his head farther and 
farther back to escape from an oncoming ptosis, or he develops diplopia. 
Next morning these symptoms are gone with the night’s rest, to reappear 
with fresh exertion perhaps earlier each day, until work becomes impossible. 
The affected region may be narrowly confined, the eyes alone, the face, 
the muscles supplied by the trigeminus, or the larynx alone may be affected, 
or it may be the muscles of the upper extremities, or of the lower extremities, 
or of the back which may be solely involved. Lastly, the myasthenia may 
be quite universal, though never in the same degree in all the affected regions. 

The incidence is greatest upon the muscles innervated from the brain 
stem, next upon the upper extremities and trunk, and least upon the legs. 
When the initial incidence of the malady is upon the eye muscles, diplopia 
and ptosis arc the first symptoms. The paralysis is usually of the nuclear 
type, involving both eyes in terms of the conjugate movements ; but inequality 
in the paralysis upon the two sides usually gives rise to decided strabismus 
and diplopia, and we have observed one case in which the initial paralysis 
was confined to one external rectus. When the permanent paralysis sets in, 
the axes usually become parallel, and the diplopia ceases. Until this event 
occurs, the great feature of myasthenic ocular paralysis is its variability, and 
its increase with fatigue. An ocular paralysis which is well each morning 
on waking, and which develops in the course of each day, is always due to 
myasthenia. Short, very quick, jerky movements of the eyes on attempted 
voluntary movements are often characteristic, and are quite different from 
the movements of nystagmus. Though ptosis is the rule, sometimes there is 
retraction of the lids, and both von Graefe’s and Stellwag’s signs may be 
present. Permanent nuclear ocular paralysis follows the variable paralysis 
in nearly every case, though it varies in degree. When the face is affected, 
epiphora, dysarthria and lack of facial expression with a peculiar weak 
“ nasal smile ” are conspicuous. The facies of myasthenia, with inability 
to close or pucker the eyes and mouth, the motionless and slightly dysarthric 
speech and peculiar smile are unmistakable. 

Involvement of the muscles supplied by the fifth nerve causes trouble 
with mastication, and when the palate is affected there may be nasal speech 
and regurgitation of liquids. We have seen one case in which total unilateral 
paralysis of the larynx preceded the onset of typical symptoms by twelve 
months. When the tongue is affected it usually shows some wasting, especi- 
ally of the linguales, and dysarthria results. Sometimes a widely spread 
involvement of this region causes severe dysphagia and dysarthria, and the 
former may be so great as to necessitate nasal feeding. The permanent 
paralyses are rarely seen, except in the muscles supplied by the nuclei of the 
brain stem. The neck muscles arc usually affected when the malady extends 
on to the trunk, and it is a common thing to see the patients sitting at rest, 
either with the head supported by the hands, or resting upon the table. 
In the extremities the variable paralysis appears more marked at the proximal 
joints in most cases, and the test for myasthenia in the upper extremity is 
to ask the patient to extend his upper limbs level with the shoulder, when they 
will be seen to fall slowly down from the increasing fatigue paralysis. 

Involvement of the respiratory muscles is common, and constitutes the 
gravest danger in the disease, since any effort, and especially an emotional 
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outburst, may in a few seconds fatigue the respiratory muscles into a com- 
plete and fatal paralysis. Myasthenia often remains long confined to one 
region, and subsequently spreads rapidly. Wasting of the muscles occurs only 
when there is marked permanent paralysis, and may be seen in the muscles 
of the tongue, face and in the masticatory muscles. In one fatal case under 
our care there was marked wasting of the intrinsic hand muscles on both | 
sides. I 

The myasthenic reaction is only seen in those muscles which are showing^ 
conspicuous fatigue paralysis. If a strong interrupted faradic current is 
applied to such muscles, there is at first a strong contraction, but this is not 
maintained as in normal muscles, and it rapidly decreases until there is no 
response. If the stimulation is discontinued for a few minutes, and again 
applied, there is a further response, which tires more rapidly than the first. 
After exhaustion of the muscles by faradism, some volitional contraction 
remains. Exhaustion of the muscles does not occur from galvanic stimula- 
tion. Sensibility and sphincter control are not affected. The reflexes are 
normal in all but the rarest cases. The knee-jerk is not abolished when the 
quadriceps is exhausted, either by voluntary exertion or by faradisation. 

Diagnosis. — This is never a matter of any difiiculty if the variable para- 
lysis, increasing with fatigue and lessening with rest, is conspicuous, for this 
phenomenon occurs in no other disease. When permanent paralysis only is 
present, the diagnosis requires care. It must be remembered that any 
unilateral or bilateral palsy of muscles supplied by the brain stem may be 
myasthenic. Here the history of a slow onset with variable paralysis and 
fatigue phenomena can nearly always be obtained, and the absence of the 
usual signs of gross lesions of the brain-stem nuclei, or progressive diseases 
affecting the latter, should avoid confusion. When, as sometimes happens, 
myasthenia begins with a unilateral ophthalmoplegia or laryngoplegia, the 
diagnosis may really be difficult. The possibility of such a commencement 
should be borne in mind, and a careful watch kept for the appearance of 
conclusive evidence. Other forms of nuclear ophthalmoplegia do not show 
a long history of variability and fatigue phenomena. 

Course and Prognosis. — Myasthenia is always a very dangerous disease, 
as the term “ gravis ” implies. Some of the cases, and especially those in 
which the brain-stem region escapes, recover completely ; but no records 
are as yet available to prove in what proportion of the cases this event occurs. 
The disease has proved fatal within a fortnight of the onset of symptoms, and, 
on the other hand, in our two cases here recorded, strenuous work was followed 
for 24 years after the development of permanent ophthalmoplegia. Improve- 
ment and relapses are very common. Frequently a patient will get rapidly 
worse, and become bedridden, in spite of careful treatment ; to recover com- 
pletely for the time being, when treatment has been abandoned as useless. 
Sometimes a patient with severe myasthenia will live for many years, if 
life be carefully protected. We have had one patient under observation in 
this state for 20 years, and she is not materially worse. 

Sudden death is very liable to occur in any of the cases, but especially 
in those with bulbar paralysis and implication of the muscles of respiration. 
Death has been attributed to respiratory failure and asphyxia ; but some of 
the patients die much too quickly for any such explanation. Two of our 
patients, seated at a table with their heads supported by their hands, and 
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engaged in pleasant, quiet conversation, smiled, lowered their heads on to 
the table, and were dead without the slightest sign of distress or reaction* as 
if from syncope. 

Treatment. — The life must be so ordered as to exclude all fatigue. 
Massage, electrotherapy, endocrine therapy and strychnine medication are 
ineffective when not harmful. Claims have been made for many different 
drugs and preparations, but they are based upon an ignorance of the fluctu- 
ating course of the malady and of its occasional spontaneous cure. Few things 
in clinical medicine can be more dramatic than the rapid and complete dis- 
appearance of all weakness and disability upon the hypodermic injection 
of prostigmin 2 to 4 c.c. (1 to 2 mgms.) combined with atrophine sulphate, 
gr. This abeyance of symptoms endures for some four or five hours 

only. When the effect passes off the patient lapses into his original state, or 
may even be weaker than before. In severe cases, this possibility of increased 
weakness after physostigmine or prostigmin administration has its dangers. 
It is not yet possible to use these drugs by repeated injection as a mode of 
treatment for myasthenia gravis, though their occasional administration 
may enable the subject to meet special calls from time to time. The drug 
may be given orally in tablets of 15 mgms., four to eight daily. 

A few patients maintain an improved level of power in the affected 
muscles when given ephedrine sulphate or chloride (grs. J to 1, t.d.s.). 


FAMILIAL PERIODIC PARALYSIS 

Definition. — A flaccid paralysis affecting the muscles of the trunk and 
of the extremities, associated with loss of the deep reflexes and diminution 
or loss of faradic excitability in the muscles. The paralysis is temporary 
in character, though it may be fatal during the attack, and it recurs at 
intervals. It is a rare malady, some 200 cases having been reported in the 
literature. 

.£tiology. — It has been noted as early as the fifth year, and as late as 
the thirtieth year ; but usually it appears about the age of puberty. Moat 
of the cases occur in the male sex. Heredity is very marked, and the malady 
has been traced through five gencrfitions. Transmission may occur either 
through the male or through the female, and not infrequently a generation 
is skipped. Several members of the same family are usually affected. 

Pathology. — Several cases have come to autopsy, but no lesion which 
could be associated with the symptoms was found. Biopsy of the muscles 
has given entirely negative results. 

Symptoms. — The cbnical picture is so striking as to be almost dramatic. 
The patient retires to bed feeling perfectly well, and awakens in the morning 
without pain or malaise, but with a flaccid motor paralysis, which always 
involves all four extremities, and which may reach all the muscles of the body, 
except those of the organs of speech, deglutition and respiration, and even 
these are often partially involved. Severe involvement of these vital muscles 
during an attack has caused death. The bladder and rectal functions are 
retained, and it is unusual for the patient either to void urine or fssces during 
the attack. The paralysis is usually at its height on waking ; but it may 
subsequently increase. After lasting for a variable time, from a few hours to 
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a few days, it passes oil, sometimes gradually, sometimes rapidly. In the 
family under our care it was astonishing how the patients on waking in an 
attack could judge invariably how long the particular attack would last. 
They could judge with unfailing certainty when ability would return, and 
were in the habit of arranging their business accordingly. Most of the patients 
in addition to the severe attacks of paralysis suffer from what they call 
“ morning weakness,” temporary inabiliby to grip with the hands, and Slight 
disability with the feet on waking. It is curious that similar morning weak- 
ness, lasting a few minutes, is not very uncommon in normal children. The 
paralysis in periodic paralysis is flaccid, and there is loss or marked diminu- 
tion of response to faradism during the paralysis. The deep and superficial 
reflexes are lost in the paralysed region. Objective sensation is not affected ; 
but there may be subjective sensations of tingling and numbness, and the 
muscles may be a little sore and stiff after the attack. We have noticed 
flushing of the surface and sweating during the attack. There is an invariable 
tendency for the attacks to diminish in frequency and severity after middle 
life is reached. 

Diagnosis. — This must be evident to any one acquainted with the 
symptoms of the disease. 

Treatment. — Potassium chloride in large doses (up to 30 or 40 grs.) 
will avert or cut short an attacks No other remedial measure is known. 

MUSCULAR DYSTROPHY ; MYOPATHIC ATROPHY 

Synonym. — The myopathies. 

Under this heading, a disease is described in which the voluntary muscles 
undergo primary degeneration, independent of detectable disease in other 
parts. To facilitate description, a number of clinical types have been dis- 
tinguished according to the age at which the disease appears, to the group 
of muscles first attacked, to the presence or absence of pseudo-hypertrophy, 
or to the prominence of the hereditary factor. The chief of these are — 
(1) the pseudo-hypertrophic type ; (2) the juvenile type of Erb ; (3) the 
facio-scapulo-humeral type of Landouzy and Dejerine ; (4) the distal type. 

The first type is fairly constant, but there is in reality no sharp division 
between the different forms. That the others do not represent separate 
diseases is proved by the appearance of more than one of them in members of 
the same family. The disease is familial, and it is also hereditary in the 
sense that it may appear in some or all the members of a family through 
several generations. 

The changes in the muscles in the myopathies are the same as those 
which occur when muscles degenerate from any other cause, namely, a slow 
and progressive atropl^ of the contractile elements, with a concurrent 
increase of fat and fibrous tissue. In the pseudo-hypertrophic form the 
connective-tissue hyperplasia is excessive in some of the affected muscles 
and their bulk is increased. In the other forms of the disease, and in those 
muscles in the pseudo-hypertrophic form which become weak without any 
increase in size, the overgrowth of connective tissue may balance the loss 
of bulk due to atrophy of the contractile tissues, and the diseased muscles 
retain their normal size ; or atrophy may proceed faster than hyperplasia, 
and the muscles waste from the beginning. 
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1. PSEUDO-HYPERTROPHIC PARALYSIS 

Etiology. — The cauBe of the disease is unkiiowii. In many instances 
no antecedent cases can be traced in the family. In others, a family history 
is obtained, always on the mother’s side. Isolated cases occur, but more 
often several children are attacked in each generation. Boys suffer more 
frequently than girls in a proportion of about 5 to 1. Sometimes one sex 
alone suffers, sometimes both. It is rare for all the children to be attacked. 
The males who escape beget healthy children, whilst the females, who appear 
to have escaped, may transmit the disease to some of their offspring. 

Symptoms. — The symptoms appear in early childhood. The onset is 
often delayed to the fourth or fifth year, rarely until towards puberty, and 
very rarely until as late as the twentieth year. In cases of late onset, enlarge- 
ment of the calves has usually been present for many years. Weakness 
appears first in the muscles of the pelvic girdle. The child, who usually looks 
fat and strong, begins to walk late, he falls easily, and rises again with diffi- 
culty. He does not romp as other children do. He cannot skip or jump, 
and he has great difficulty in mounting stairs. At first the muscles may be 
normal in size, but, as a rule, some show obvious enlargement before the 
fifth year is reached. The enlargement is most conspicuous in the calves, 
the buttocks and the infraspinati. The erector Bj)in0e, the quadriceps in 
whole or part, the deltoid, the supraspinatus and the triceps often show 
considerable hypertrophy. Occasionally the masseters are enlarged. At 
the same time other groups of muscles atrophy. This is most severe and 
most frequent in the latissimus dorsi and in the lower part of the pectoralis 
major. Later it extends to other muscles, and ultimately to those which 
were at first hypertrophied. The neck and face are spared. There is no 
exact correlation between the size of the diseased muscles and their power, 
but weakness is usually greatest in those which show most atrophy. The 
defects are greater in the proximal muscles, and diminish distally. The 
liands often retain good power to the end. This distribution of paralysis 
gives rise to certain characteristic defects of attitude and movement. 

In standing the legs are placed far apart, and the upper part of the trunk 
is thrown back, so that a plumb-line from the most prominent vertebra falls 
behind the sacrum. This attitude compensates for the forward tilting of the 
pelvis, resulting from weakness of the glutei, which normally raise the anterior 
border of the pelvis by lowering its posterior border. In the sitting posture 
the lordosis disappears, for now the attachments of the flexors of the hip are 
approximated, and these muscles no longer lower the anterior border of the 
pelvis. On lying down the lordosis appears again, but can be abolished by 
relaxing the flexors of the hip-joint, that is, by flexing the hips passively. 
In walking, the feet are widely separated, and to clear the ground with the 
advancing foot the body is inclined first to one side and then to the other. 
This ‘‘ waddling ” produces a gait like that seen in congenital dislocation 
of the hip. The early preponderance of weakness in the extensors of the hip 
and knee is betrayed by the great difficulty experienced in mounting stairs. 

The maimer in which the child rises from the supine to the erect position 
is almost pathognomonic of the disease. He first tries to sit up, but fails. 
He then rolls over on his belly, and raises himself first on his knees and 
elbows, and then on his hands and feet. Next he places his hands on his 
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knees, and as it is impossible for him to raise the trunk actively owing to 
weakness of the extensors of the hip, he literally climbs up his thighs, pushing 
the trunk passively almost to the erect position. The remaining power in 
the extensors may be enough to enable him to complete the movement. 
If not, he jerks the shoulders back suddenly and gains the erect posture 
by a writhing movement, whose details are difficult to follow. To climb 
the thighs successfully a certain amount of power is necessary to hold the 
knees slightly flexed. When this power is lost he is no longer able to rise. 
The arms are also used to assist the weak legs in sitting down and in getting 
up from a chair. 

As time goes on the weakness increases, and invades all the muscles of 
the trunk and limbs. Some of the muscles become shortened, and distortions 
are produced by permanent alterations in the position of the joints. The 
knees and elbows become flexed, the feet take up the attitude of talipes 
equinus, the spine becomes curved, and the whole body is grossly deformed. 

The deep reflexes and the electrical excitability of tlie muscles diminish 
gradually as the wasting increases. Sensation is unaffected. The sphincters 
are not involved. The mental condition shows no abnormality. 

Diagnosis. — The diagnosis is usually simple if a few of the outstanding 
features of the disease are known. The defects of attitude and movement, 
especially the mode of rising from the supine ^josition, together with the 
characteristic association of enlargement of the infraspinati and calves with 
atrophy of the latissimus dorsi, form an unmistakable combination. 

Prognosis. — This is most grave. Few patients reach adult life, and 
most die within 10 years of the onset of the disease. 

Treatment. — ^Drugs have no beneficial influence. Massage and passive 
movement are useful in the prevention of contractures, and the efficiency of 
the muscles may be prolonged by suitable exercises. Walking should be 
practised daily, until it becomes impossible. Very often this is lost owing 
to contractions of the calf muscles, and is regained after tenotomy. 


2 . OTHER TYPES OF MUSCULAR DYSTROPHY 

iCtiology. — The separation of the remaining types of myopathy from the 
pseudo-hypertrophic form is not an absolute one, as isolated cases are occa- 
sionally met with which seem to form a connecting link between the several 
varieties. The varieties, however, are habitually separate in occurrence, 
and in families in which numerous cases conforming to the types to be 
described hereunder have occurred throughout several generations, no cases 
presented the peculiar features of the pseudo-hypertrophic form. Moreover, 
the sex incidence as well as the period of onset is different in the two 
varieties, and it is possilJle that there is some essential pathological difference 
between them, and that they are separate diseases. With regard to the 
types of myopathy unassociated with pseudo-hypertrophy, no doubt exists 
as to their fundamental unity. They are merely varieties of one disease. 

The influence of heredity is much more prominent than in the pseudo- 
hypertrophic form. ’ Isolated cases occur, but they are rare. In most 
instances several members of a family are afFected in the same and in 
succeeding generations. 

The sexes suffer equally. The time of onset varies within wide limits — 
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from infancy to old age. When the wasting begins in the face {fado-scapulo- 
humeral type) the disease frequently begins in childhood ; but sometimes 
it begins there late in life. In the cases where it is first noticed in the muscles 
of the shoulder and pelvic girdle the onset is most frequent between the ages 
of 15 and 35 (Erh^ s juvenile type ) ; but here, again, it may begin in childhood 
or earh^ old age, and the term juvenile is hardly applicable to it. The same 
variations in the age of onset are noticeable in cases where the atrophy 
begins in the forearms and legs (distal type). 

The various types may be exemplified in members of the same family, 
and in the same family the age of onset may show extreme variation. 

The cause of the disease is quite unknown. 

Symptoms. — In the so-called juvenile form weakness and wasting come 
on simultaneously. In most cases they are first noticed in the arms ; but in 
some families the legs sufier first. Of the arm muscles the biceps, triceps, 
and supinator longus are most often first affected. The lower part of the 
pectoralis major, the latissimus dorsi, trapezius and rhomboids are attacked 
in most cases. Atrophy of the serratus magnus is common ; but it may 
escape even in severe cases. The deltoid, supraspinatus, infraspinatus and 
subscapularis usually escape. Atrophy of the forearm and hand muscles is 
rare. 

In the legs, the flexors of the hip, the extensors of the knee and the glutei 
are most frequently affected. The muscles below the knee often escape 
entirely. 

In the face the zygomatic muscles and the orbicularis arc attacked. 
The face is dull and expressionless, the naso-labial fold is obliterated, the 
lips are habitually separated and the lower lip projects — myopathic facies. 
The face does not fight up in conversation, in blinking the eyes aie incom- 
pletely closed, and the articulation of labial consonants is defective. In 
smiling the mouth forms a straight line, instead of its angles being drawn 
upwards and outwards by the zygomatici. The power of whistling is lost. 
When the patient closes his eyes, or compresses his lips as forcibly as he can, 
they can be forced open with great ease. The buccinators are often affected, 
the tongue and the masticatory muscles never. The spinal muscles often 
atrophy, and in a few cases the abdominal muscles have been involved. 
The excitability of the muscles to faradic and galvanic stimulation usually 
diminishes in proportion to the wasting. The muscles never show fibrillary 
tremors. Sensibility is unaffected, and all the other functions of the nervous 
system are normal. Deformities are neither so common nor so severe as in 
the pseudo-hypertrophic form. 

Diagnosis. — ^When a family history of atrophy is obtained, myotonia 
atrophica and peroneal muscular atrophy must be excluded. Myotonia 
atrophica is distinguished by the peculiar prolonged response of some of the 
muscles to voluntary, electrical and mechanical stimulation, and by the 
distribution of the wasting. Atrophy of the stemomastoids, which is 
constant and severe in myotonia atrophica, is never seen in the forms of 
myopathy now under consideration. In peroneal muscular atrophy the 
combination of atrophy in the lower limbs and small muscles of the hands, 
together with sensory disturbances in the lower limbs, is distinctive. In 
an early case, when the hand muscles are still normal and sensory changes are 
absent, the differentiation from myopathy may be impossible for a time. 
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In isolated cases myopathy is suggested by the appearance of muscular 
atrophy in childhood or youth. The diagnosis of myopathy is based on the 
distribution of the wasting in the absence of any sign of disease of the nervous 
system. 

Prognosis. — The disease shows v/ide variations in its course and duration. 
The atrophy may remain confined to the group of muscles in which it begins, 
or extension may take place after an interval of several years. It rarely 
extends beyond the muscles mentioned above. In most cases, even in those 
that begin in childhood, progress is extremely slow, and as no symptom of 
the disease is necessarily fatal, death usually results from other maladies 
unconnected with the disease. 

Treatment. — Owing to the variable course of the disease, it is impossible 
to estimate the value of any treatment that may be employed. Massage, 
and especially voluntary exercises designed to bring the weakened muscles 
into play, seem sometimes to retard the progress of the disease. 


AMYOTONIA CONGENITA 

Synonyms. - Oppenlieiiu’s Disease ; Myatonia Congenita. ^ 

Definition. — A malady of early childhood, usually congenital and some- 
times familial, characterised by extreme flaccidity, smaUness and weakness 
of the muscles, which are not actually paralysed, by lowering of the faradic 
excitability of the muscles, by loss of the tendon jerks, and by contractures 
in the region afiected. 

Etiology. — In most cases the disease is present at the time of birth ; in 
a few cases it has appeared during the first year of life in an apparently 
healthy child, and sometimes following an acute illness, such as bronchitis or 
diarrhoea. Usually sporadic, it has occurred in several children of the same 
parents. 

Pathology. — The chief morbid changes are found in the muscles. In 
these very conspicuous pathological conditions are present, closely resembling 
those found in the myopathies. The three most striking conditions are — 

(1) the minute size of the majority of the muscle fibres, from T/x to 12/x ; 

(2) the presence of a few very large or “ giant ” fibres reaching 140/x in 
diameter, and larger than any fibre occurring in normal muscle ; (3) marked 
regressive changes are seen in the giant fibres. There is increase of the 
connective tissue between the muscle bundles and a notable determination 
of fat. Reduction in numbers of the ventral horn cells of the spinal cord 
occurs, and the ventral roots are small and poorly myelinated. 

Symptoms. — The ^xtreme flaccidity of the affected muscles is noticed 
from the time of birth. They are small and weak, and though there is no 
muscular wasting and no absolute paralysis, yet in many cases the limbs 
cannot be raised against the action of gravity, nor can the head be held up. 
The great relaxation of the muscles and ligaments allows of the most fantastic 
attitudes being assumed without pain. When the child gets older, he is 
unable to sit up, but when placed in the sitting position the spine bunches up 
from absence of any muscular support, and he is unable to support his weight 
upon the weak legs. The amyotonia is symmetrical, and afleots the legs 
always, the trunk often, the arms not infrequently, but never the face. 
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Notwitlistanding the flaccidity, some degree of flexor contracture is usually 
present. The faradic excitability of the muscles is much lowered, but not 
lost. Sensibility and the sphincters are not affected. The superficial re- 
flexes are normal, but the deep reflexes are invariably absent in the affected 
regions. The children arc usually intelligent, with good bodily development, 
and growth proceeds normally. 

Diagnosis. — This presents no difficulty on account of the presence of the 
flaccidity at birth, the absence of the deep reflexes, and the tendency slowly 
to improve. It has to be separated from those maladies to which it 
bears a superficial resemblance, namely, the myopathies, rickety weakness, 
obstetrical, infantile and diphtherial palsies. 

Course and Prognosis. — Some of the children succumb during the early 
and severe stages of the disease, but the tendency of the disease is to improve 
slowly in the course of years, and in some cases almost complete recovery 
with return of the knee-jerks occurs. 

Treatment. — This consists in aiding the natural tendency to improve 
with massage, passive movements and exercises, in treating contractures with 
tenotomy, and in attending to the general health and nutrition. 

James Collier. 

W. J. Adie. 

RevUed hy F. M. R. Walsiiis. 
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PSYCHOLOGICAL MEDICINE 

' INTRODUCTION 

Psychiatry is concerned with forms of illness as widespread and diverse 
as those of somatic medicine. There are almost as many beds in mental 
hospitals as in all other hospitals put together ; and there is an undoubtedly 
large, if unnumbered, part of the populatioji who have mild mental disorder 
not needing mental hospital care : hysteria, obsessional neurosis, hypo- 
chondria, chronic depression, paranoid states, and so forth. The diversity 
of this widespread group of illnesses depends on their being disorders of 
mind — disorders, that is, of the human function which comprehends and 
sums up all other functions of the organism, serves to relate a human being 
to his complex environment, and is the chief token that he is an individual, 
and not a sample. Mental disorders are therefore varied, as are the people 
who suifer from them. It is only by ignoring most of what is individual 
in these illnesses that a few common types or categories can be recognised, 
comparable to the “ diseases ” of somatic medicine. Such a procedure is 
necessary for practical ends ; material must be classified. Moreover, a 
biological foundation maybe assumed for the syndromes with which psychiatry 
works. They stand for the main ways in which a human being can become 
mentally unhealthy. There are only a few such ways, and they are deter- 
mined by the structural and functional patterns inherent in the organism. 
Diversity arises through their becoming manifest under the influence of 
each individual’s special environment and in combination with his other 
inherited tendencies. Diversity, therefore, can be due to a combination of 
single hereditary causes and to the effect of each individual’s environment 
throughout his life upon his development and behaviour. There is always 
interplay between inheritance and environment. Part of the psychiatrist’s 
business is to discover how this interplay has led to the present illness. The 
interplay, moreover, is sufficiently varied in the course of each patient’s 
life to make prognosis tyid the effect of treatment a matter of individual 
study, rather than of summary inference from the diagnosis, once made. 

Treatment is only another special instance of the environment acting 
on the patient ; its power and limitations for him must be studied by seeing 
what effects this or that experience has had on his previous life. Consequently 
the psychiatrist, even more than the general physician, must study illness 
in two ways : first, as showing some typical pattern of morbid behaviour, 
and tending to run along well-known lines ; and secondly, as a patch of 
personal biography, something to be understood, rather than classified in 
terms of psychology and biology. The two methods are complementary, 
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though, in u brief text-book presentation, the former must be the more 
prominent. 

There is no dividing line between somatic medicine and psychiatry. 
Psychiatry, although it has to work in part with social and psychological concep- 
tions of which general medicine has felt little need, suffers greatly when it limits 
itself to this way of regarding mental phenomena. It cannot safely ignore the 
relationship between bodily happenings and the patient’s state of mind. 
Crude instances of this relationship are the delirium that accompanies an 
acute fever and the irritable fatigue (neurasthenia) that may follow it ; the 
insanity that is due to cerebral tumour or general paralysis of the insane ; 
the obsessional neurosis that follows encephalitis lethargioa ; and the 
hysterical symptoms of disseminated sclerosis. There is no mental disorder, 
mild or severe, in the causation of which bodily disease may not play an 
important part. Moreover, it is not only in crude instances of structural 
or chemical disease that the relationship between bodily and mental illness 
may be recognised. A human being does not exist as a rarefied mind united 
with a solid body ; he is an organism all of whose subsidiary functions con- 
tribute to this highest function — his mind^ — which brings him not only 
consciousness, bub also an integrated behaviour in relation to his surround- 
ings. Disturbances, transient or permanent, of these part-functions (for 
example, in the sensory apparatus or the circulatory system) will have 
some effect on his state of mind. Changes in the central nervous system 
are the most obvious instance of this, but the endocrine glands, the autonomic 
nervous system, and the metabolic processes are often of notable significance in 
the various maladjustments summed up as mental disorder. A human being 
is constantly responding to, and influencing, his surroundings ; but his doing 
so is conditioned by the various parts of his body and the way they are 
working. 

Before the categories and clinical features of mental illness are described, 
the principles of psychopathology, prognosis, and treatment call for some 
very brief consideration, since without them psychological medicine written 
down is a repellent catalogue of details. Though the principles set forth 
may seem trite or too obvious to be worth stating, it is unfortunately the 
case that they are seldom applied as fully as they might be to the clinical 
study and treatment of mental disorders. 

Psychopathology. — Intkinsic Causes. — The intrinsic causes of mental 
disorder are those which depend on heredity and on normal phases of develop- 
ment, e.g. puberty or the climacteric. Extrinsic causes, which come from the 
environment, are either mental experiences or physical damage. The distinction 
between intrinsic and environmental, like that between physical and mental, is 
convenient but artificial ; a long sequence of related happenings both within 
and without the patient’s body goes to the causation of any mental illness. 
It is, of course, possible in many instances to discover some indispensable 
link in this chain of causes — an intoxication with alcohol, for example, a 
syphilitic infection of the brain, an inherited predisposition to periodic 
insanity, a bereavement — which may legitimately be singled out as the 
chief cause and classified as intrinsic or extrinsic, but this is more valuable 
for formal and didactic purposes than clinically. Actual cases usually show 
a complicated sstiology. Thus, a man whose parents had both been subject 
to melancholia became himself profoundly depressed after the death of 
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his wife, and attempted suicide by drowning. He survived, but during the 
resulting pneumonia he was delirious and threw himself from an upper 
window, crying out that he must go to his wife. The causes of the mental 
disturbance in this case were many and obvious ; numerous they always 
are, but not always obvious. One cause may, of course, be prepotent. 

The more detailed the analysis of a patient’s endowment and experiences, j 
the more entangled physical and psychological, internal and external 
factors seem to be. 

Heredity and constitution . — The hereditary factor is not a general neuro- 
pathic taint ; there are specific predispositions to one or other anomaly. 
These predispositions are transmitted in accordance with familiar genetic 
principles, summed up in the modern gene-theory of inheritanee. Studies 
of families and of twins have proved the importance of the hereditary factor 
in the major non-organic psychoses, though they have not yet sufficed to 
reveal the number of genes concerned in the transmission of the hereditary 
types of morbid reaction. 

Among the main reasons for this incompleteness in our knowledge is the 
impossibility of concluding that an inherited trait is not present, merely 
because it is not manifest in some recognisable form. Other inherited 
factors and, most of all, the environment, will in many cases determine 
whether an individual predisposition is to become evident or not. Thus 
a man may have an inherited tendency to melancholia which remains latent 
until a financial reverse or disease of the cerebral arteries provides the con- 
ditions necessary for its manifestation. It is true that some inherited pre- 
dispositions, e.g. to Huntington’s chorea, are almost independent of the 
environment in this respect, but such are exceptional. 

Since the Mendelian and other conceptions of modern genetics are held 
to obtain for the heredity of mental disorders, it can be understood that 
more than one type of proneness to mental disorder can be inherited by the 
same person. He may, for example, be prone not only to periodic insanity, 
but also to schizophrenia. Mingled proclivities of this kind account for 
anomalous clinical pictures, frequently met with and difficult to classify 
as either one syndrome or another. The “ either-or ” kind of diagnosis is 
often out of place or misleading in psychiatry because of the commonness 
with which more than one constitutionally rooted type of illness may be 
found in the same patient. Sjmdronies are frequently combined ; to grasp 
their clinical meaning it may bo indispensable that one investigate the 
patient’s family not only as to mental disorder, but as to normal character- 
istics too. 

The signs of a transmissible tendency to some mental disorder 
may not be actual illness, but only a special kind of personality. There 
are certain varieties df personality which show some or all of the 
essential features that characterize certain types of mental illness ; the 
differences between personality and illness seem then to be of degree rather 
than of kind. Moreover, those who manifest one or other type of illness 
are often found to have had the type of personality that is functionally 
similar to it. So close may the similarity be that it is difficult to decide 
when the illness has begun, because there was no sharp dividing line, in 
time or in form, between the more or less normal previous personality and 
the actual disorder. This frequency of association and similarity of form 
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between the normal state and the illness points to the constitutional back- 
ground of mental illness, and shows how hereditary tendencies can express 
themselves in more or less normal ways in personality before the catastrophe 
of an obvious illness has directed attention to them. Nor is it only in the 
personality that inherent proclivities may be revealed ; certain types of 
bodily structure, too, occur much more frequently in those with a particular 
mental constitution or mental illness than in the rest of the population. 
The most striking instance of this is the frequency with which a “ pyknic ** 
bodily habit and a ‘‘ syntonic ” personality are found among those who 
have periodic attacks of mania or melancholia (see p. 1855). Such con- 
stitutional features, whether mental or physical, indicate that inherited 
tendencies can body themselves forth in normal physical and psychological 
structure before morbid exaggerations of them make an appearance. The 
varieties are sometimes called by approjjriate names, e.g, schizoid, cyclothymic, 
syntonic, obsessional, hysterical, paranoid. The relationship is not a simple 
one. Tliere are very many people with these types of personality who 
never fall mentally ill. 

A pronounced personality, belonging to one or other of these types, does 
not indicate that the person who exhibits it is likely to have a mental illness, 
but only that if he should have a mental illness, it will probably be of the 
corresponding type. As with all inherited anomahes of which the crude 
manifestation is delayed until adult life, there may be for many years none 
or only mitigated signs of the proclivity ; tliese may be indistinguishable 
from what occurs in normal people. The more pronounced the anomaly 
of personality, the more likely that it portends a mental illness, or, at any 
rate, a proclivity to the mental illness in specially adverse circumstances. 

In the foregoing, personality and constitution have been spoken of as 
though they were static, innate attributes of the human organism. Neither 
of these epithets, however, is appropriate, not even in respect of bodily 
constitution. Responsiveness and plasticity are essential to human develop- 
ment of every kind ; there is a constant interplay of personality with the 
outer world, modification of it and by it. The main pattern of development 
is doubtless determined by innate, inherited factors — bodily structures 
grow, instincts come into play, and the general direction of functional activity 
is predetermined. But general directions and main patterns mean little 
unless they are given body and content by individual experience. Nutrition, 
for example, can deflect the body from its ordained pattern or enable its 
fulfilment ; all sorts of physical interference can maim it or improve it : the 
same is profoundly, if obviously, true of the mental side of human growth 
and maturity. Consequently, each patient’s personality is not only to be 
assessed as conforming to a frozen artificial type, but as a complex of dynamic 
functions, changing in outward form, sometimes in unstable equilibrium, 
and none the less powerful for being subterranean. Here, as was said earlier 
of psychiatry in general, there must be two ways of viewing the data : in 
classes, and as individual living biographies to be understood rather than 
schematised. Both methods arc necessary to any complete psycho- 
pathology. 

Phases of development . — A concrete instance of the foregoing is the change 
that occurs at certain turning-points, such as puberty, pregnancy, or the 
climacteric. Endocrine and other physical changes at these epochs are 
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accompanied by psychological disturbances, the severity and form of which 
may bring them under the notice of the psychiatrist. They are dramatic 
episodes in a lifelong and universal process of growth, maturity, and involu- 
tion or decay, which is marked by plasticity and development of varied 
functions in the first stage, stability and differentiated adaptation in the second, 
emotional lability and suspicion, intellectual narrowing of interests, rigidity, i 
failing grasp and memory, in the last. The mental disturbances which may 1 
occur at different ages are much influenced by these intrinsic factors and \ 
tendencies. \ 

Extbinsio Causes. — The outer world impinges on human beings from \ 
the day of their birth, or even their conception, in more and more com- 
plicated ways, as they themselves become more complicated. In other 
words, the environment is, for the individual, as complicated as he can 
make it ; and that will depend on how far he has himself developed hitherto. 
Human beings deal selectively, not merely passively, with experience. 

At each stage of their growth, previous experience helps to determine what 
they will select from their environment, and how they will use this and 
integrate it, to serve in its turn as the partial determinant of further powth 
and integration (the other determinants being innate ones). “ Experience ” 
is here being used in the widest sense to denote the response of a human 
being to the impact of the outer world upon him, whether it be consciously 
recognised as such or not at the time. 

It is, therefore, impossible to give adequate consideration to any aspect, 
including the psychological, of a human being’s way of dealing with the outer 
world unless one pays regard to his jirevious experience, mental and physical, 
and to the present state of his whole organism, mental and physical. The 
cultural milieu in which he has grown up must be taken into account. Too 
partial a regard for subsidiary functions, whether physiological or psycho- 
logical, may lead one away from the living human being, who is an integrated 
organism, not a collection of disparate mental and physical systems ; similarly, 
too concentrated a gaze on this latter aspect, i.e. on the socially organised 
person, to the neglect of part-functions, may make one see only a disembodied 
spirit, as remote from medicine as from daily life. 

Physical ex'periences . — Some external happenings influence the mental 
state chiefly by way of the body : infection, physical trauma, intoxication, 
and metabolic and endocrine disturbances due, wholly or in part, to environ- 
mental influences may result in mental disorder. In many of these instances, 
the mental change is mediated by way of some cerebral damage, and the 
clinical picture is of the organic neurogenic kind, e.g. dementia. It would 
be wrong to attribute the whole of the mental disorder to the cerebral damage ; 
but to it is referable the core of the psychosis. Some diseases have an incidence 
on special functions and parts of the central nervous system, which determines 
characteristic features in the mental picture, e.g. the anxious fidgetiness of 
the patient who has had chorea, the stiff mind and obsessional thoughts 
and movements of the post-encephalitic, the hysterical phenomena of the 
elderly arterio-sclerotic patient or the man poisoned with carbon monoxide, 
the aphasia and apraxia of the post-apoplectic, the silly “ moria ” of the 
cerebral tumour. In the main, however, it is not possible to correlate mental 
symptoms with special areas or kinds of cerebral damage — partly because the 
brain is not the only structure concerned, partly because it acts as a whole, 
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and also because the presumptive changes in it are too evanescent and delicate 
to be accessible to our crude methods of examination. 

To limit oneself to the brain in studying the somatic correlates or basis 
of mental phenomena would be an error. In the physical accompaniments 
of emotion, the whole body participates through the mediation of the vege- 
tative nervous system and the endocrine glands. This is significant, because 
emotional upset is one of the most important phenomena of mental disorder. 
The sequence of psycho-physical happenings of which an emotional upset is 
the climax and the outward sign, may be started not only by some mental 
happening, but also by physical experiences — intoxication with a drug, or a 
circulatory disturbance, or a metabolic upheaval such as acute hypoglycaemia. 
Whether, for example, this hypoglycaemia comes from outside, as an injection 
of insulin, or arises (as it rarely may) from within the body, as a “ spontaneous ” 
deficiency, is of little consequence in its bearing on the mental disturbance 
engendered. The chief emphasis lies on the physical apparatus through which 
so widespread an affection of the whole organism can be evoked, just as in 
other circumstances the emphasis would lie on the psychical apparatus 
which serves the same end. This applies more widely than to emotional 
disturbances alone. Where a symptom is, on the face of it, definitely physical 
or definitely mental, its causation may not be inferred to be exclusively of 
the same order ; the chief cause of, say, an anorexia may be a series of mental 
experiences or an attack of migraine or a uraemia or a pituitary disease. Study 
of the anorexia alone cannot servo to discriminate them ; not even study of 
the psychological state alone, or of the physical state alone may suffice. 
Very often the physical and psychological factors in causation are mingled 
almost inextricably — they represent, in fact, different facets of the same series 
of phenomena. 

Mental experiences . — Mental growth is dependent on daily experience for 
its material. Experience can be subdivided into perceptual, emotional, and 
other kinds, but such a division is fictitious. The means by which daily 
experience is incorporated with our mental equipment and acquires an influence 
over our subsequent behaviour in all respects can only be understood if we 
avoid thinking of emotions, instincts, perceptions and other abstractions as 
real entities, as distinct and 8eparatelyT)pcrative forces. Memory, for example, 
is not merely an intellectual function by which we recall a happening into 
consciousness in more or less verbal terms, but a device, or function, by which 
past happenings are able to influence subsequent behaviour ; the ways in 
which they do so, and the form in which the earlier experience is reproduced 
into consciousness, will be greatly influenced by its original emotional, as 
well as more purely perceptual, aspects, and by other physical and mental 
experiences — a distressing repetition of the experience, for example, or a 
physical happening like concussion or cortical atrophy. 

There are general tendencies in mental life — ^instinctual tendencies — which 
bring us into relation with our immediate surroundings, direct us to feed our- 
selves, maintain our lives, reproduce, and aim at other ends, which are 
variously formulated by philosophers, saints and psychologists. These 
biological forces, however denominated or classified, are not peculiar to human 
beings, but in respect of human beings are so much more accessible to minute 
inquiry along verbal lines, that an unduly complex conceptual system has 
been built up to describe them. Comparative, behaviouristic and experimental 
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psychology have partly corrected unreal refinements of a verbal kind, as 
also can physiology and a truly medical psychology. Metaphysical subtleties 
and speculations, e.g. psycho-analytical ones, cannot meet medical needs, 
nor enable one to understand the human being as a whole organism in the 
way that the doctor must. The influence of previous experience on all 
subsequent behaviour is as evident in physiological happenings as in the 
mental field ; the special language and formulations and hypotheses of 
psychology are not to be taken as wholly and permanently separate from those 
suitable to less highly integrated functions, though something must be conceded 
to the special complexity of psychological phenomena. Such terms as pro- 
jection, sublimation, conversion, symbolism, identification, repression, 
amnesia, perseveration, displacement of affect, cover special instances of the 
general relationship between inherent tendencies of the organism and their 
material substrate, and the influence of past on present experience and 
behaviour. 

In dealing with the multifarious world about him, a human being is 
constantly obliged to select what he will perceive, and in what form he will 
perceive it ; pure “ objective ” perception never occurs. To perceive things 
at all, he must give them meaning by relating them to himself and to his 
previous experience. Unless he can do this, not necesarily consciously, he 
is at the mercy of his environment, as a new-born baby is. Perception is 
therefore an active process ; it has instinctual and emotional, as well as 
cognitive aspects. It depends partly upon memory for being able to give 
meaning to what it perceives ; such memory need not be conscious. Conscious- 
ness, it is well to bear in mind, is only an attribute of psychological happenings, 
not their essence or their criterion ; mental life goes on with varying degrees 
of consciousness attaching to it. There is no sharp division between conscious 
and unconscious mental life : no region called “ the Unconscious ” with its 
own rules and contents. Many of the psychological happenings most significant 
for psychiatry go on without clear consciousness of them, but in appropriate 
conditions they may be accompanied by much more, or by full, consciousness. 
Biologically and psychologically regarded, consciousness is an attribute, like 
memory or movement, immensely imiiortant for us human beings, but not 
a “ present-or-absent ” factor decisive for our mode of mental couduct. 

Perception being thus an active process, which makes use of past experience, 
it not only selects its material and invests it with meaning, but in doing so 
may distort it, and give it a special “ false ” meaning. Unwelcome emotions 
may be thus projected on to external objects or happenings, which are then 
regarded as hostile or contemptuous, or in some other way significantly 
related to oneself. This is not remote from the process in visual perception, 
whereby one projects the image on one’s retina into the external world, and 
is convinced of its reality there ; the further process of clothing it with 
emotional significance depends on one’s inherent tendencies and one’s previous 
experiences. Paranoid symptoms, ideas of reference, grandiose and self- 
reproachful delusions exemplify this. Hallucinations and kindred phenomena 
are a special instance of the interplay between material substrate (e.g. in 
cocaine poisoning), inherent tendencies (e.g. visual fantasies of children), 
and past experience (e.g, hallucinations of homosexual abuse or divine 
commands). Similarly, by fantasy and imagination the outer world can be 
manipulated or denied according to the heart’s desire, just as by body-images 
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of proposed movement the way is prepared for purposive muscular action. 
In giving meaning to present things, personal connections between them 
and earlier experiences are established ; whether normal or morbid, this 
ascription of “ symbolic ” meaning to every-day objects is indispensable to 
thought, and is most striking in our use of spoken or written language, where 
sounds and shapes are conventional symbols for the most diverse experiences. 
Some of our words are personal to ourselves, and are used in an individual 
way ; in morbidly heightened form, this process may issue in schizophrenic 
neologisms, or oddities of expression. Similarly an obsessional patient may 
feel towards some word or object a superficially incoraprehcnsiblo mixture 
of attraction and repulsion, which is due to this word or object being the 
symbol of some earlier experiences that have been of great moment in his 
life. To see. how it has come to be such a symbol calls for minute study 
of his earlier experiences. Physical happenings in one’s own body may 
symbolise present emotions or earlier experience of a momentous and emotion- 
ally painful kind. A gesture of disgust may normally be evoked unconsciously 
by a banal happening, which has somehow become emotionally coloured by 
past experience. A headache may embody our dissatisfaction with a 
present situation. So hysterical “ conversion ” symptoms may reflect and 
symbolise an inner emotional struggle, as may also some obsessional movement, 
schizophrenic stereotypy or hypochondriacal fear. The body, with all its 
functions, is the background of psychic life, and resonates to it. 

What experiences will be important in determining the form of mental 
symptoms, depends much on the emotional disturbance they originally 
provoke, and this, in turn, on the instinctual drivres which they touch on 
and disturb. Instincts may conflict, and the emotion accompanying the 
conflict prove so disturbing that it cannot be borne in its naked form ; 
“ repression ” serves the end of making this more or less tolerable, through 
disguising or distributing it. So emotion may be shifted from one object 
to another, and paradoxical or unexpected emotions be thus aroused by 
objects on to which the aTect has been displaced. Or energy mainly directed 
to plain ends, e.g. sexual love, may be diverted into less obvious channels, 
and when thus “ sublimated ” and mingled with features derived from 
other instinctual sources, its origins may be hard to recognise. Sexual 
instincts so often conflict with others that many of the most powerful motives 
for the production of mental symptoms come from the struggle. 

To describe the whole of instinctual life, however, in terms of sex and 
aggression, as is sometimes done, is only possible if one strains the meaning 
of these words out of all knowledge. It is as unwise to make the sexual 
paramount in explaining psychogenesis as to burke it. 

The patient’s present symptoms, it is clear, must be examined in the 
light of his earlier experience. Thus one elucidates in detail the content of 
his illness and some of the causes of its occurrence. In doing so it is not 
necessary to push back one’s inquiries to a supposedly crucial stage of early 
childhood. The experiences of the first two or three years of life arc, like 
all subsequent experience, contributory to mental development, and they 
show certain sequences of phenomena characteristic of such development. 
Moreover, their relative simplicity makes it possible to recognise in these 
early reactions the instinctual drives, or (more correctly) the “ inherited 
functions ” which become manifest when the environment supplies the 
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necessary material, though, of course, it cannot supply the necessary energy 
and direction ; these last must come from within. On the other hand, 
the functions recognisable in the relatively simple reactions of early childhood 
are not the same as those which may be seen in later years when the organism 
is more fully grown, any more than an infant’s physical structure and functions 
are identical with those of the more differentiated adult. The obvious 
continuity of the actual happenings in a human being’s lifetime does not 
justify one in trying to analyse and reduce all adult mental phenomena 
into terms of supposed child psychology, nor does clinical practice usually 
require it. 

The effect of war upon the incidence of mental illness has obvious import- 
ance. The psychiatric disorders which occur in war do not differ in kind 
from those of more normal times, but certain forms of disorder, especially 
panic, psychogenic stupor and gross hysteria in men, become commoner 
and sometimes more severe. People are exposed to unaccustomed dangers ; 
their privations are both material and emotional ; they have to surrender 
some of their independence and individuality ; and they are thrown together 
in groups and therefore prone to share in group-feelings and group-behaviour. 
It is doubtful whether the losses, fears and psychological infections of war 
directly lead to an increase in certifiable mental illness, though such exogenous 
factors as syphilis, alcoholism and malnutrition may do so, under the con- 
ditions of thoroughgoing modern war. It is, however, neurotic disorders 
that are most prominent then. 

Course and Prognosis. — The making of a correct diagnosis may in 
psychiatry indicate the general drift of an illness — towards recovery, 
chronicity, progression, or relapse — ^but is of even less use than in the rest 
of medicine for showing how far this will apply to a particular patient. 
For this, careful study of the individual history and illness are indispensable. 
The prognosis can be inferred from the setiological factors, the mode of 
development, and the form of the disorder. 

Where a known external cause has been at work, its point of attack, 
its severity and persistence will affect the issue. This applies equally to 
such organic causes ” as poisons and cerebral diseases and to “ mental 
causes,” like economic misery or frustrated love. The physician must 
consider how long the environmental cause has been acting, what changes 
it is known to produce — whether in the way of cell-degeneration or habitual 
gloom, fibrosis or fantasy — and whether it is likely to persist. He must 
also ask if the patient’s previous history has shown that he is specially 
sensitive to such a trauma. This brings in the intrinsic eetiological factors. 
How has the patient previously reacted to this sort of interference or to 
any disturbing circumstiyices ? Has he fallen more and more into unsatis- 
factory habits in meeting his daily life and its difficulties ? How has his 
whole character developed ? Is there good evidence of his being able to 
cope with partial deviations from mental health ? Has he inherited 
tendencies to benign or to progressive illness ? Which seem to be the most 
useful reparative or stabilising features in his personality ? How far are 
his struggles with the world an outcome of his intrinsic endowment, evident 
in various guises since his childhood, how far have they been forced upon 
him by an adverse milieu ? How old is he ? There is more chance, it he 
is young, of his being adaptable, so that the removal of various stresses 
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may help him, and his instinctual energies be diverted into less morbid 
channels ; as he grows older, he may gain in stability, but gradually become 
more disposed to fear and suspicion, bodily preoccupations, and fixed attitudes 
of mind. 

An abrupt onset is favourable, other things being equal. A gradual, 
especially an insidious, onset may indicate a rooted abnormality that will 
be hard to shift. The longer an illness has gone on, the more will it have 
become autonomous, i.e. independent of its immediate causes of occurrence, 
and prone to become a gross or text-book example of some chronic anomaly. 
A study of the ups and downs in the course of an illness may show favourable 
influences that can with profit be deliberately brought to bear on it, as 
well as harmful ones that must be avoided. The more reconciled the patient 
has become to his illness the less satisfactory the outcome. 

As to the form of the illness and its prognostic value, there is much 
empirical knowledge at our disposal. Thus, a predominantly affective 
attack will very likely clear up, but may recur ; a schizophrenic syndrome 
is in the long run usually ominous ; hypochondria and depersonalisation, 
especially in young people, tend to last a long time, even years ; sexual 
perversities can seldom be got rid of ; hysterical symptoms can easily be 
changed, but hysterical reactions are persistent ; obsessional attacks are 
either periodic or very chronic ; melancholia is often a fatal disease, through 
suicide or refusal to eat ; delirium tremens commonly ends by crisis or 
lysis after about seven days ; untreated general paralysis of the insane goes 
downhill towards dementia and death, with partial remissions on t]he way : 
and so forth. There is a wealth of such special prognostic knowledge, based 
on clinical observation and statistics. 

Obviously prognosis must always take account of treatment. Will 
treatment be efficacious ? Will it be practicable ? It is absurd to forecast 
how general paralysis will turn out if one does not know whether one will 
be giving artificial fever and tryparsamide, or how hysteria will turn out 
before one has decided whether psychological and social treatment will 
be possible. In every mental illness this is one of the essential points to 
be weighed in prognosis : what will be the conditions, beneficial, neutral 
and adverse, under which the patient is going to live henceforth ; and, 
in particular, what will be those specially devised conditions of every kind, 
social, psychological and physical, which can be regarded as likely to have 
therapeutic effect ? 

Treatment. — Prophylactic. — Much can be accomplished by social 
measures ; also by individual care, though that is less certain. A striking 
instance of social influence in preventing mental disorder may be seen in 
alcoholic psychoses, which have been cut down in this country to a third 
of what they were before the War of 1914-1918. Morphine and cocaine 
addiction and lead encephalopathy are now rare, typhoid delirium is excep- 
tional, and typhus unknown. It is the organic mental disorders that have been 
more accessible to these preventive methods so far, because they have one 
indispensable cause that can be controlled. The “ functional ’’ disorders are 
jjartly dependent^, it is true, on social factors, such as economic security, 
lack of employment, imposed moral, cultural and educational standards, 
competition and ill-judged interference. But the remedy for these is to 
seek, and their total removal is utopian. There is, nevertheless, much 
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room for prevention here. A preventable social cause may be well seen 
in “ compensation neurosis ” where the administration of a humane statute 
involving lawyers, insurance companies, doctors, employers and employees 
often has the inhumane effect of evoking hysterical symptoms, anxiety and 
a depressive or paranoid invalidism in the injured man. 

Individual preventive measures cover both the intrinsic and the extrinsic 
causes. Eugenic precautions, such as birth-control or voluntary sterilisa- I 
tion (if legalised), may under skilled guidance prevent some mentally unstable 
persons from being born to parents who, having had mental illness them- 
selves, do not wish to propagate it. If physical factors, e.g. diabetes, be 
prominent in causation, it may be possible to prevent this mental illness, 
or at any rate to scotch it in its early beginnings, by dealing with the somatic 
disbrder. Thus, there are far fewer cases of sypliilitic psychoses now that 
syphilis is less often contracted and earlier treated. The psychological 
reactions to a physical disease or blemish may be favourably modified or 
averted, when foreseen. It is for obvious reasons impossible to counteract 
mental disorder by regularly protecting the patient from physical or psychic 
trauma : a life that is guarded against risks and painful experiences is almost 
certain to issue in mental ill-health, out of its very emptiness. By altering 
a patient’s environment and way of living one may, however, be able to 
avert an impending illness : only study of the individual patient call show 
how this end may be achieved. 

The difficulties in the way of making the patient’s environment easier for 
him are immensely greater during war, and it may be inadvisable to attempt 
any such change. Social needs have to come before individual ones in so 
many instances during war that the measures which would appear moat 
favourable to the patient’s mental health are often quite impracticable. 
Much, however, can be done by careful selection to lessen maladaptation 
among soldiers and other large groups. The mental hygiene of war is a 
complicated problem which cannot be divorced from the political and economic 
issues, as well as the military ones. 

How far the treatment of behaviour disorders and neurotic traits in child- 
hood can be trusted to avert outbreaks of definite mental illness in later life 
is a disputable matter, but it is certain that by taking advantage of his plasticity 
and responsiveness, a bent can often be given to the energies of the mal- 
adjusted child, which will result in his being socially better adapted and better 
able to deal with his problems. The more persistent the beneficial influences 
one can bring to bear on development at this impressionable age, the more 
valuable the prophylactic effort. 

Measures of mental hygiene that may be recommended to the community 
as a whole are still of a negative kind : what to avoid rather than what to 
do. This applies most pbviously in the field of sexual practice and belief 
where needless fears and harmful education are rife, as with regard to the 
masturbation of adolescence — a normal and comparatively harmless phase 
of sexual development. 

Treatment of the Actual Illness. — This is almost as varied as 
aetiology and symptomatology. To use only one method of treatment, 
however simple or complicated its theory, is to fight illness with one hand 
behind one’s back. There is no valid distinction between palliative and 
curative therapy : the distinction should be between more efficacious and 
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less efficacious. The nearest approach to a successful causal therapy is attained 
with those mental disorders which are closely related in time and form of 
occurrence to some indispensable cause, e.g. a toxic delirium, a reactive 
depression or anxiety, an interstitial syphilis of the brain. But these are 
rare conditions if one considers the whole of mental illness. The treatment 
of general paralysis by fever is not causal, its theory is dubious, its basis 
quite empirical; yet its success is such that it is the most important therapeutic 
advance in psychiatry for a hundred years. One cannot despise any measure 
that promotes the recovery or well-being of the patient : the giving of drugs, 
the prevention of suicide, occupational therapy, analysis of motives, removal 
into favourable surroundings, hypnosis, re-education and other means of 
helping the patient are not to be graded in a hierarchy with an arbitrary 
scale of values, in which recovery is called spontaneous unless psychotherapy 
or a novel chemical treatment has been employed. 

Sometimes a patient’s condition demands energetic intervention ; some- 
times it demands restrained symptomatic treatment ; sometimes social 
adjustment is called for ; sometimes endocrine injections. Whether the 
accent in treatment shall fall on the physical or the psychological or the social 
side will often be less important than care that all the available resources 
are used. It should not be regarded as a matter of course that a diagnosis 
should connote a method of treatment : e.g. that psychoanalysis is the only 
thorough treatment for obsessions, while for mania continuous narcosis is 
the “ proper ” method. Nor, to mention another common error, should it 
be lightly assumed that a heavily tainted family history or other evidence of 
a strong constitutional factor indicates that treatment is out of the question, 
a superfluous struggle against fate. 

Treatment may be considered as social, psychological and physical. 
For some types of illness obviously much more stress will fall on one than 
on another of these, e.g, in hysteria, general paralysis of the insane, 
epilepsy. 

Social and occupational treatment . — The first ta.sk in social treatment is 
to decide where the patient is to be looked after. Is he fit to be at home, should 
he be in a mental hospital, or in some environment intermediate between 
these extremes ? The decision as to the need of a mental hospital rests in 
the first instance on the danger the patient presents to others, or the chance 
of his committing suicide. These two problems of behaviour were at one time 
almost the only grounds of admission to a mental hospital, but such questions 
of “ certifiability ” need no longer preoccupy the psychiatrist, since voluntary 
treatment has broadened the scope of the mental hospital and modern 
conditions made it suitable for many patients who would ordinarily be re- 
garded as “neurotic,” rather than “mental” “psychotic” or “insane” 
(e.g. early cases of general paralysis masquerading as neurasthenia, or 
obsessionals who fear their own impulses and want to be protected against 
themselves). Psychiatric hospitals and clinics dealing only with voluntary 
cases also bridge the gap between out-patient care and certification. 

The social decisions in treatment cover much more than merely the mental 
hospital issue. If the patient’s immediate environment contains many dis- 
turfcng influences, it will be desirable for him to be away from them tempor- 
arily at least, so long as this does not entail worse troubles ; summary decisions 
are here impossible. It may be useless, for example, to get a woman who is 
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paranoid about her neighbours to move to another district to escape them, 
unless it is the actual conduct of the neighbours and not the patient’s morbid 
attitude that is provoking her suspicion of them. It requires a close knowledge 
of the facts as well as wisdom and psychiatric experience to give advice on 
matters that may wholly alter the course of a patient’s life — advice, say, 
about separating from his wife, giving up his job, or emigrating to the 
Dominions. Many instances of this might be offered. Neurotic patients 
arc often advised to get married, especially if loneliness and sexual needs 
trouble them, as though marriage were a panacea ; such advice by rule of 
thumb too often makes their condition worse, ruins the life of the person they 
marry, and results in offspring that have to be treated at a child guidance 
clinic. Weary, depressed patients are often harmfully urged to go to dances 
and' lively seaside resorts where they must try to look happy. Hysterical 
patients do not benefit by being put among people who are hostile and con- 
temptuous, any more than in an atmosphere of mawkish sympathy and 
compliance. 

In the social treatment of patients indispensable help can be given by 
trained psychiatric social workers. Their assistance is not restricted to the 
patient’s economic problems, though it is most obvious in that field. 

Occupational treatment is important for all kinds of mental disorder. Where 
there is acute overt emotional disturbance, rest is at first desirable, as also for 
confusional and delirious states. In these conditions opportunity for occupa- 
tion must be gradually offered to the patient as his disorder subsides ; steady, 
simple work is preferable to the restless unsatisfying fickle activity in which 
he would often engage, if left to himself. The less acute any mental distur- 
bance, the more necessary is it that occupation should be urged upon the 
patient, and that it should be disciplined and congenial. This applies equally 
to gross psychoses and minor affections of the neurotic soiti. Allowance 
must be made for the patient’s bent, his symptoms and personality, and 
especially his more or less conscious reasons for working and not working ; 
hence there will be much diversity in the conditions of his occupation, whether 
it be therapeutically contrived in a hospital, offered at a Rehabilitatiou 
Centre, or sought out as remunerative work in the open market. Mental 
health cannot be permanently retained unless one does some satisfying work ; 
often it cannot be recovered unless one does. Work is not satisfying, in the 
long run, if it is done mainly as a diversion, to fill in time. 

Psychological treatment . — There is no form of treatment which has not a 
psychological aspect and result. The term psychological treatment or its 
synonym “ psychotherapy ” is, however, conventionally limited to those 
forms which depend upon direct and personal relationship between the patient 
and the physician. They have separate names, and are divided into schools 
and techniques. Stress may be laid upon the prestige of the physician (as 
in hypnosis), the patient ^s attachment to him, in all its complicated phases 
(“ transference ”), the trained understanding and thoroughness with which 
he clears up the patient’s problems (persuasion, re-education, distributive 
analysis), or on his qualities of personality — enthusiasm, energy, warmth, 
candour, wisdom. In so far as psychological treatment is necessarily based 
on a personal relationship it cannot be made a routine except in its non- 
essentials : whatever rules the psychiatrist follow or whatever the training 
he has undergone, he himself will be more important than his method in 
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benefiting the patient. To that great extent psychotherapy is not a scientific 
procedure. That is not to say that method and training are of no consequence — 
far from it — but only that they are devices whereby the influence of one human 
being upon another’s mind and conduct can be turned to the best medical 
ends, and the dangers inherent in such a relationship minimised. 

The more specialised, intricate or esoteric the method, the less suitable 
is it to be used by any but the most expert. It is not proposed here to detail 
the many kinds of technique that have been employed. The general rules 
that must be followed in any psychotherapy are : 

1 . To regard the removal of symptoms as a good thing, but the mainten- 
ance of normal social adaptation as far better. It is bad to get rid of one 
symptom only to see it replaced by another, but much worse to get rid of all 
symptoms only to see the patient at the end of treatment a dependent and 
introspective hypochondriac of the mind, a social invalid. 

2. To seek for the psychological cause of the patient’s illness only to the 
extent that the iiatient’s wellbeing demands, which is often far short of what 
one’s own interest and psychological curiosity would demand. 

3. To consider carefully whether any shock to the patient, any aggravation 
one produces in his illness even temporarily, may be a sign of bad treatment. 
It is on the whole unnecessary to make the patient worse in order to get him 
better, though many psychotherapists believe the contrary. 

4. To be satisfied with the patient’s recovery, and not to aim at his 
promotion to a state of ideal mental health and self-understanding. It is 
better that treatment should be quick and effective than drawn out to meet 
theoretical standards. 

5. To understand the development of the patient’s illness, and to interpret 
it both to him and to oneself, in terms of real experience and not of hypo- 
thetical forces. 

6. To treat the patient without allowing one’s own emotions to be more 
concerned in the course and outcome of the treatment than is usual in the 
treatment of a physical illness. 

7. To aim at harmonising the patient’s mental life by giving his ill- 
managed energies fitter material to work at, and release from the burdens 
laid on them by past experience. 

It is impossible to describe in general terms what the psychotherapist 
does, othiurwise than by metaphor or analogy ; he promotes the ventilation 
and desensitisation of emotional disturbances ; he elucidates latent or obvious 
muddles, disentangles conflicting tendencies, giving them new incentives 
and a different direction ; and so guides the patient through the maze of 
his life’s experience, as recalled in memory, that he is afterwards better 
fitted for dealing with current experience, knows himself better and has 
somewhat purged himself of past harms. All analytic ” methods review 
the patient’s life as he recalls it under special conditions, e.g. of free associa- 
tion, hypnosis, biographical scheme, etc. They stop at different points, 
some aiming at emotional clearance by abreaction, some at a redirection 
and liberation of the instinctual bases of character, while others remain 
content with an educational achievement. 

Whether psychotherapy, in the above sense, is to be applied to a case 
will depend on the following factors : the patient should be willing to co- 
operate in the treatment ; free from such hindering disabilities as, say. 
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deafness ; able to give the necessary time ; of at any rate average intelligence ; 
still capable of modification (as he would not be in old age, or with very 
long-standing and indurated habits of faulty reaction, or with organic 
cerebral disease) ; and, finally, endowed with a considerable residue of 
normal mental functions with which one may work. The more profound 
his aberrations, as in schizophrenia, or the more extreme his emotional 
disturbance, as in agitated melancholia, the less is he fit for psychological 
treatment of this individual and specialised kind. Psychological treatment, 
however, in the literal and larger sense of the words, is essential for every 
variety or stage of mental illness, and every degree of co-operativencss or 
intelligence. It is a wide notion, including all that may ease or reassure 
the patient, bring him to a better relationship to those around him and 
with himself, and protect him from being distressed by the ignorance, lack 
of tact, or thoughtlessness of others. It is as much negative as positive. 
Ojie must avoid arguing with the patient, telling him lies “ for his own good ” 
or to avoid unpleasant scenes, cajoling him, making promises that will not 
be kept, threatening or punishing him, jesting at his exj^ense, losing one’s 
patience with him, assuming he is indifferent to what goes on because he 
looks indifferent, provoking him by petty supervision or frequent rebulces ; 
one should not assume that he is quite irresponsible or quite responsible, 
nor talk theory to him, nor get on a false footing through ready assent to 
his delusions and his point of view. The physician and the rest of those 
who are in contact with the patient must do certain positive things : make 
due allowance for his disorder influencing his conduct, use their under- 
standing of the psychological happenings without saying so, take advantage 
of every opportunity created by other methods of treatment. When occupa- 
tion, narcosis, hydrotherapy, massage, a physical illness or other happenings 
bring him more closely into contact with nurses and physicians there are 
chances of unobtrusive psychological treatment in the wide sense. 

Physical treatment . — ‘‘ Mechanical restraint ” and violence are now 
foreign to the treatment of insanity ; the patient may be unrestrained and 
violent, but his treatment may not. It is still necessary, however, to restrain 
a patient wlio is bent on harming himself or others, and physical force may 
be the only way of doing so, or of giving a patient by tube enough food to 
keep him alive when he abjures the natural way of eating. But force must 
always be a last resort ; and chemical substitutes for it seem only a little 
less of an evil. Drugs have their place in the treatment of all kinds of mental 
disorder, but their use easily turns to abuse. Whether one is giving morphine 
and hyoscine in an emergency to an acutely excited catatonic, or prescribing 
aspirin for a mild hysteric, the chief danger must be borne in mind, which 
is not overdosage, habituation, or suicidal misuse, but the habit of stupefying 
or satisfying a patient with drugs when other means might be taken, better 
suited to his condition. *feedative drugs should not be a short cut ; neither 
should they be eschewed. They should be given when other measures 
will not serve, as for some obstinate form of insomnia, anxiety, agitation 
and restlefisncss, or when their use obviates greater troubles, e.g. the pulling 
of bandages from an operation wound. The symptoms of intoxication 
must be watched for with more than usual vigilance when bromide is being 
given, because if unrecognised as such they may lead to certification — for 
an avoidable drug-made psychosis. Continuous narcosis for nearly a fortnight, 
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with the patient sleeping through 18 or more of the 24 hours, is sometimes 
efficacious in abbreviating an acute attack of mental illness ; it is a dangerous 
method except in skilled hands. 

There are other drugs to which the above cautions scarcely apply, e.g. 
endocrine preparations, remedies specific and otherwise for the physical 
basis of “ organic psychoses ” {c.g. arsenical treatment for syphilis of the 
central nervous system), and aperients. Insulin for promoting hunger, 
calcium for those with hysterical hyperventilation fits, amphetamine (benze- 
drine) for anxiety, and a number of substances — ^from nitrous oxide to amytal 
— ^that relieve catatonic stupor, or facilitate psychological inquiry and treat- 
ment, have all been found useful on occasion, though their field of application 
is small. 

Two methods of treatment have been widely employed of late years, 
especially in the treatment of schizophrenia. Insulin has been employed 
in large doses to jjroduce hypoglycsemic coma repeatedly ; and certain 
convulaant drugs (pentamethylenetetrazol and cyclohexylethyltriazol) 
given to produce fits. The benefits to be obtained by these methods are 
not yet clear. Undoubtedly in some cases the duration of a schizophrenic 
illness can be shortened by the insulin treatment, and recovery brought 
about in cases regarded as having a bad prognosis. It is, however, in 
those that would have a favourable outlook by other methods of treatment 
that the majority of insulin successes are obtained. The technique demands 
skill and experience, if considerable risks are to be avoided. It consists 
essentially in daily administration of the appropriate dose of insulin to 
produce coma. The duration of the treatment is usually not more than two 
months. Treatment by the artificial production of convulsions was first 
instituted for schizophrenia, but the results have not proved as satisfactory 
as was at first supposed, and it is of very limited application. The method has 
proved effective in terminating obstinate melancholia, chiefly involutional, 
and in abbreviating attacks of depression which would otherwise have taken 
months to clear up. The chief objections to the method arc the disagreeable 
experiences many patients have immediately after the injection, and the 
likelihood of cerebral impairment, and of fracture of the long bones or dorsal 
spine during the fit. The last complication is not infrequent, and may occur 
also when the convulsions are induced, not by a drug, but by electrical 
stimulation of the brain, a method employed witW the last two years. 

Exercise or massage and hydrotherapy are beneficial as much for their 
psychological as for their physiological results ; the latter, however, are 
not negligible, as may be seen in the effect on an excited or an anxious patient 
of a continuous bath at body temperature. The chief importance of diet 
lies in the frequent refusal of food by patients depressive, hysterical, stuporose, 
paranoid, hypochondriacal, or over-active. Feeding by the nasal or oeso- 
phageal tube is a necessity in many such instances, after every other method 
has failed. Rarely, special diet is called for, as in epilepsy, the symptomatic 
psychoses of diabetes, pernicious anaemia or pellagra, and also for some 
temporary disabilities of the alimentary tract — anorexia nervosa, psychogenic 
hyperchlorhydria. As a rule, however, such dietetic regime, and indeed 
all physical treatment of localised psychogenic disturbances of function 
in a bodily system, is an expedient rather than a settled and adequate mode 
of treatment. Many patients with a visceral neurosis, a hypochondriacal 
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preoccupation, a hysterical anomaly, or a somatic delusion are greatly 
harmed by the prolonged physical investigation and treatment they receive : 
it confirms the symptom, localises it all the more, and brings fresh ones 
in its train. Sometimes one has no choice ; a progressive hysterical contracture, 
a dermatitis artefacta, a sore infected by constant picking, a tooth loosened 
by obsessional knocking at it demand treatment. 

The caveat against lightly resorting to physical treatment of psychogenic j 
anomalies is especially applicable to operative surgery. In general there ‘ 
is no more reason for “ cleaning up the septic foci ” in a person with mental \ 
disorder than if he were a mentally healthy person — other things being ^ 
equal. Removal of teeth, appendix or tonsils, scraping of sinuses, and ^ 
searchings of the pelvis are operations that in psychological medicine seldom 
yield the results expected of them. 


CLASSIFICATION 

The ideal classification would be on a uniform basis, according to the 
nature of disordered physical and psychological function, or according to 
innate and external causes. Since we do not know enough to do this, a 
mixed aotiological, functional and cUnical grouping is used, whcrqby the 
same illness can belong in several categories. It is obviously provisional. 
The chief division is between those mental changes accompanying distinctive 
somatic disorder and those for which no such physical relationship has 
been demonstrated. The former are called symptomatic, or organic ; the latter 
constitutional or functional. It is needless to illustrate the point that every- 
thing found in the latter may be seen also in the former. The reverse of this 
is not true, because there are some symptoms — due to the loss or damage of 
essential tissues, especially in the central nervous system — which can only 
occur when the material substrate is grossly damaged. 

Although the “ functional ” group is made up of those conditions for 
which no distinctive somatic disorder can be found responsible, it by no 
means follows that their causes or basis are therefore purely psychological. 
Theoretically, such a belief is untenable ; and as a matter of observation 
certain physical disturbances so regularly accompany these disorders and 
a physical configuration may be so linked with them that there is small 
doubt that eventually the somatic disturbance of function in them will 
be well enough worked out for the terms “ organic ” and “ functional ” 
to lapse, and only the crudity of the physiological changes remain as a point 
of difrerence. 

As mental disorder thus comes closer to generni medicine so must the whole 
of general medicine reveal its psychiatric side, which is now as little illumined 
as the physiological side bf the psychoses. 

The first or toxic-organic group is large, the chief syndromes in it being 
neurasthenia, confusion, and delirium and dementia. Such phenomena as 
apraxia, aphasia, agnosia, amnesia and hallucinosis are fairly frequent in 
this group. 

The second group, comprising three-fourths of the recognisable mental 
illnesses, includes the insanities or psychoses, and those anomalies, outwardly 
less alien to the normal mind, commonly called “ neuroses.*’ The distinction 
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between neuroses and psychoses is at times convenient, but without substance. 
To argue whether a dubious case is neurotic or psychotic is like arguing 
whether a man of medium size is thin or fat : he is both and neither. A genuine 
decision as to setiology, prognosis or treatment turns not on whether a case is 
regarded as neurotic or psychotic, but on more solid findings. Since such 
words die hard, the best use of them is to term a patient with mental dis- 
order “ neurotic ” if he has insight into his illness, is co-operative and 
unlikely to need care in an institution, and to term him “ psychotic ” if the 
contrary is the case. 

The toxic-organic group is divided into diseases located in the nervous 
system and those alfecting it indirectly, as uraemia or lead poisoning may. 
Some are toxic, c.g. delirium tremens ; some degenerative (senile psychoses) ; 
some inflammatory, e.g. encephalitis lethargica; some plainly hereditary, 
e.g. Huntington’s chorea or “ primary ” mental defect ; and some privative, 
e.g. pellagra or myxeedema. 

The “ functional ” conditions are arranged according to whether emotional 
disturbance is evident and predominant (affective disorder), or whether 
there is profound derangement of thought, feeling and contact with the real 
world (schizophrenia), morbid false beliefs have become fixed without intellec- 
tual or emotional deterioration (paranoia), repetitive and seemingly irrevelant 
phenomena hamper mental activity (obsessional), signs of physical or mental 
ill-health, expecially dissociation, readily appear when an unpleasant situation 
may thereby be escaped from (hysteria). 

As will be seen in the special sections, the personality of the patient may 
also be a criterion of these groupings, with the proviso mentioned earlier 
that illness does not only occur in those with the appropriate psychopathic 
anomaly of personality, nor does the latter by any means regularly issue in 
definite symptoms. Unless, however, psychiatry takes account of the 
psychopathic personality, even when not accompanied by symptoms of illness, 
it cannot study delinquency, disorders of behaviour in children, sexual 
perversions and other not obviously medical anomalies which touch very 
closely on psychiatric problems in the stricter sense, but are omitted here 
for reasons of space. 

The following is the classification used here : 

1 . Organic Disorders : 

(а) Degenerative and Hereditary Brain Disease. 

(Senile dementia, cerebral arterial disease and hyper- 
tension, Huntington’s chorea.) 

(б) Syphilis of Central Nervous System. 

(c) Other Cerebral Diseases. 

(Lethargic encephalitis, Sydenham’s chorea, dissemi- 
nated sclerosis, cerebral tumour, cerebral trauma, 
epilepsy, etc.) 

(d) Intoxications. 

(Alcohol, morphine, cocaine, bromide, etc.) 

(e) Infections and Exhaustive Disorders. 

(Infectious toxesmias, hajmorrhage, etc.) 
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(/) Metabolic, Endocrine aijd Visceral Disorders. 

(Diabetes, pernicious ansemia, pellagra, exophthalmic 
goitre, myxeedema, tetany, pituitary diseases, sexual 
epochs, cardiac disease, urainiia, etc.) 

(g) Mental Deficiency. 

2. Affective Disorder. 

(a) Excitement. 

(b) Depression. 

(c) Anxiety. 

3. Schizophrenia. 

4. Paranoia. 

5. Hysteria. 

6. Obsessional Disorder. 

In the above classification mental deficiency is given a separate heading, 
though properly it should be systematically distril)utcd among the preceding 
groups, since it differs from the rest of mental disorder only in the age at 
which the damage is done. Custom and convenience compel the old distinc- 
tion to continue. 

The above are great clinical groupings, types of morbid reaction, which 
arc the nearest to a valid and useful classificiation we caii get at present. 
There are subordinate symptom-complexes or syndromes, which are likewise 
innate and preformed, and likewise evoked by circumstances, but which are not 
limited to any one of the major groupings — ^they are the weft that runs across 
the psychiatric pattern. The most important of these are depersonalisation, 
hypochondria, twilight states, stupor and other disorders of motility, and 
spasmodic attacks and seizures of different kinds. Between symptoms 
(classified on a psychopathological basis) and the main groupings which 
best serve clinical purposes, these symptom-complexes have an intermediate 
place, comparable say, to that of mononuclear leucocytosis or coma in general 
medicine. 

All the categories of psychiatry stand for mixtures of symptoms due to 
disturbance of control, capacity or co-ordination and synthesis in mental life. 
Nor is this true only of mental life, since the same symptoms may arise 
through physical disturbances of function which may be classified in the same 
way ; this may be plainly seen in such a disease as encephalitis lethargica. 


ORGANIC DISORDERS 

A. GENERAL DESCRIPTION OF TYPES 

The varieties of form and course in organic psychosis are essentially few 
and simple, in contrast to the causes, which are numerous. In other words, 
there is no support for the hope that to each physical disease there corresponds 
a characteristic mental disorder. It is nob possible in an organic psychosis 
by study of the mental picture alone to infer its physical cause ; for that the 
methods of somatic medicine are needed. Many different poisons and lesions 
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may produce the same effect on the mental state. Differences depend on the 
degree and duration of the physical damage and its site, which may determine 
neurological and other symptoms of a typical kind ; e.g, in G.P.I. or 
encephalitis lethargica. 

They are the least constitutional of all mental affections, yet even in them 
constitutional factors are far from negligible. To such factors it is due that 
one man will show a psychosis with physical illness that in another would 
lead to no such mental upset, and that one patient responds with a manic 
extravagance to the cerebral disease that makes another patient depressed. 
Moreoever, hereditary factors can be of great importance in these organic 
affections, as may be seen in amaurotic idiocy or Huntington’s chorea. 

The few syndromes commonly met with here, though they are not restricted 
to organic disease, must be described before seeing how particular diseases 
colour them and determine their course and treatment. In the organic 
s)mdromes, a diminution in mental capacity is the central finding. Nearly 
all of them may occur in cases and types of illness in which no structural 
damage can be found, as might be expected seeing that the available patterns 
of structure and function are in all cases much the same. Delirium or con- 
fusion may occur typically in non-organic syndromes, though much less 
frequently than in organic ones. 

(1 .) Neurasthenia. — This term has been over-used and ill-used, like most 
of the more palatable diagnoses (cf. anxiety neurosis), but it need not therefore 
be discarded now. It denotes a form of irritable, hypersensitive weakness and 
depression that is not uncommon after infections, exhausting experiences 
(e,g. hunger, lactation, insomnia, worry, hemorrhage), cranial injuries and 
chronic poisoning {e.g. with alcohol or coffee). It is true that a clinical picture 
indistinguishable from it frequently arises where physical causes are unlikely 
and emotional causes are obvious : this clinical finding has the same significance 
as the fact that the anxiety of exophthalmic goitre is like psychogenic anxiety. 
Just as the anxiety of exophthalmic goitre or constant fear can pass into 
delirium, so can physiogenic neurasthenia be aggravated until it becomes 
plain dementia. 

The symptoms are partly somatic — active deep reflexes, increased sensory 
irritability, feelings of pressure on the head and pains in the muscles and 
elsewhere, giddiness, vasomotor lability, delayed peristalsis and feelings of 
fullness in the abdomen, diminished libido, slight clumsiness, and tremor 
of the muscles of the face, tongue and hands. On the more psychological 
side, there are feelings of languor, and incapacity to concentrate on any 
mental work, doubts as to the accuracy of memory, loss of interest, slight 
depcrsonalisation, irritability and tenseness, lessened control of emotion, 
and perhaps slight paranoid, obsessional or hypochondriac trends. This 
general condition is, when physiogenic, less influenced by a change in mood 
than would be the case with psychogenic neurasthenia, and the patient is 
better able to control his motor unrest than his features, which are expressive 
of his agitation. The chief reliance, however, must be put on the history 
and physical findings for telling whether the neurasthenia is physiogenic 
or not ; psychological causes which seem adequate to explain the illness may 
be deceptive. 

The course of neurasthenia is towards recovery unless the noxa continues 
to act ; where the noxa persists, extreme chronicity can result. Sometimes 
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an original pliysical noxa ceases to act, but meanwhile other emotional 
ones have entered the field, e.g. unemployment, domestic fears and frustra- 
tions, and so the illness drags on. Treatment depends on assessment of 
the causes and the possibility of removing them. 

(2) Deijrium. — ^Delirium, most familiar in fevers, can also be produced 
by drugs and other causes of acute cerebral disturbance : severe affective 
disturbance also may be accompanied by delirium. Its characteristics are 
general malaise, restlessness, irritability and sensitiveness to external stimulil 
headache, anxiety and troubled sleep, or insomnia. Mild forms of this arm 
met with in so transient an affection as cold in the head. Severe forms \ 
are marked by illusions and hallucinations of all the special senses, especially 
vision. Anxiety often becomes extreme, and the patient is terrified of his 
fElntastic visions. Thought becomes as chaotic and fleeting as in dreams, 
activity is incessant and past experiences of daily life are revived, as in 
the occupational delirium of alcoholics. Attention is weakened, and orienta- 
tion in time and space much impaired. There are striking variations in the 
severity of the condition in the same patient : it becomes worse in the evening 
or when the patient has hardly any external stimuli to keep him in touch (cf, 
delirium at night and after a cataract operation). The extent to which 
consciousness is clouded usually corresponds to the amount of perceptual 
and affective disturbance. Auditory hallucinations occur withr clearer 
consciousness, visual ones very profusely with a clouded mind. The auditory 
hallucinations are commonly of an elementary, undifi’erentiated kind — not 
voices. Vestibular hallucinations may occur, e.g. of floating in the air. 
Distressing and incoherent ideas pursue each other — ideas of being torn to 
pieces, burnt, poisoned, buried alive, and so on ; also ideas of grandeur. 

Closely akin to delirium, and indeed shading into it, is the confusional 
statSj in which thought is very incoherent, but the patient is more eager 
to get in touch with his environment than in typical delirium. If con- 
sciousness is not grossly clouded, the patient is perplexed and troubled by 
the disordered perceptions through which alone he can learn what is going 
on about him. The picture may be indistinguishable from that seen in 
some forms of manic excitement and in some catatonic states. Differentia- 
tion rests, not on the immediate psychiatric symptoms, but on the history 
and discoverable causes of the illness. The same is true of acute hallucinosis 
in which orientation and grasp are very little impaired, but auditory hallucina- 
tions — especially threatening sounds and voices — abound, and there is a 
tendency to the formation of delusions on the basis of these and other per- 
ceptual disturbances. The name “ twilight state is applied to another 
syndrome in which consciousness is changed chiefly because of some powerful 
affective influence ; anger or fear may so overwhelm psychic life that the 
patient cannot grasp ly.3 surroundings, his thinking is interrupted and slow 
(except where it falls in tune with the affective disturbance), and his motor 
behaviour is in keeping with his mood. It is as often of psychogenic as of 
organic origin — one can hardly, for example, by direct observation tell an 
epileptic twilight state from a hysterical one. Like delirium and the other 
conditions just mentioned, it is prone to subside and to be followed by amnesia 
for what happened during it : where there is some recollection, it may be 
associated J with a conviction that the hallucinations and other morbid 
phenomena were real external happenings. 
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(3) Dementia. — Of all gross encephalopathic syndroiaes this is the 
gravest and most typical. It corresponds to a diffuse cerebral disease, and 
is made up of intellectual impairment and lessened control of emotion. 
Its form depends so much on the stage of the patient’s development at 
which it occurs, that it is customary to consider as dementia only those 
cases in which the cerebral damage has occurred in later childhood, adoles- 
cence, or adult life, and to regard earlier cases, e.g. cretins as showing mental 
deficiency or arrest of development. The distinction is rather artificial, 
at whatever age it be made. For convenience, only the adult form will 
be described here. The order in which functions are impaired corresponds 
to Rughlings Jackson’s principle of dissolution : thus, recently acquired 
memories are soonest lost. There is intellectual weakness — ^the patient 
cannot reason, grasp and remember as he could, his attention is less con- 
centrated and sharp, his ideas are fewer, he cannot take in anything com- 
plicated or be sure about time and place, he loses himself. His emotions 
are likewise affected — he weeps over trifles in spite of efforts to control 
himself, his feelings arc shallow and transient, he may be foolishly euphoric, 
or may burst into anger whenever he cannot get his own way. There are 
wide variations in the severity of the condition, and its symptoms may 
be much influenced by the local incidence of the pathological changes in 
the brain. The extent to which various cerebral functions are impaired 
may differ widcily in the same patient : a man who seems hoj)elessly demented 
may be able to play a good game of chess, while another in whom it is hard 
to demonstrate any intellectual impairment may micturate into -his shoes 
or do something equally stupid and inappropriate ; unexpected sexual 
misdemeanours arc not uncommon in demented persona who do not as yet 
show gross intellectujil damage. 

Closely connected with dementia are the amnesic syndromes, known 
by the name of Korsakoff. Here the memory disturbance is in the forefront. 
The incapacity to receive, store and reproduce experience is remedied, as 
it were, by lying, i.e, the patient confabulates to fill up the gaps in his memory. 
These patients arc often ready to adopt suggestions, so that one can lead 
them to tell absurd tales about their recent movements, e.g. that they were 
yesterday at Vladivostock to see some polar bears. They do not show 
an intellectual damage or incapacity to deal with ideas that is at all com- 
parable in degree to their memory disorder, but they are always out in 
their appreciation of time-relationships, especially where the present is 
concerned. At first blush they often seem to be behaving like mentally 
healthy people, but one presently discovers that their memory is much 
impaired, their orientation as to space, time and personal identity cor- 
respondingly poor, and their interest and general mood duller than is normal. 
The disorder of memory is never, as in dementia, a general weakness reaching 
back even to childhood. 

The Korsakoff syndrome is most often seen in alcoholics, in whom it 
was first described associated with polyneuritis, but it also occurs in a great 
variety of organic disorders, e.g. intoxication with lead, carbon monoxide, 
and other poisons, uraemia, cranial trauma, cerebral syphilis, and arterio- 
sclerosis — apoplexy may precede it and the amnesic syndrome be thus 
complicated by aphasia. That it should sometimes follow on delirium is 
not surprising, since in delirium the same memory disturbance is present, 
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but covered up by the concomitant excitement, disturbance of conscious- 
ness, and hallucinations. Whether a Korsakoff syndrome will clear up 
depends on the cerebral damage which produces it ; the alcoholic form 
occasionally does so eventually in uncomplicated and treated cases. 

Mental deficiency is a special instance of cerebral impairment, as is 
dementia. It is considered, for the sake of convenience and tradition, jn 
a separate section. (See p. 1846.) 


B. DEGENERATIVE AND HEREDITARY BRAIN DISEASE 

' There is a group of disorders occurring in late middle life and old age\ 
which are clinically and even pathologically near to one another. At thA 
one end of the scale is senile dementia, at the other climacteric anxiety 
and depression. It includes Pick's presenile dementia, Alzheimer’s disease, 
cerebral arterial disease, and arterial hypertension. 

1. Skjsiile and Pkesentle Dementta 

iEtiology. — Constitutional factors are obviously the most important. 
A tendency to become dotards may be evident in successive generations of’ 
a family ; heredity is held responsible for the wide differences in mental 
health among elderly people. The symptoms of senile psychosis may not 
be revealed until the patient is exposed to some sudden stress — the death 
of his wife, the need to move house, the loss of his occupation, some new set 
of circumstances. Senile psychoses are more common in people with lifelong 
nervous symptoms. 

Pathology. — Pff^^^siCAL. — The tissues show the general signs of age, 
i.e. a diffuse atrophy, hich makes the convolutions narrower and the weight 
of the brain less. The^ ^''^ve cells and fibres are fewer, while the mesodermal 
and neuroglial tissues ^ increavsed ; fatty pigment accumulates. There 
are also, however, in dementia striking histological features in the 

grey matter, especially^^^®Vhe cortex, namely, thickening of the neurofibrils, 
which are characteristicaffj^ twisted and aggregated, and there arc remarkable 
plaques, seldom seen except in this condition. There is no close correspond- 
ence between tlie kind oi extent of the tissue changes and the mental state. 
Plaques and neurofibrilsJ are reported to occur also occasionally in the brains 
of mentally healthy old people. 

Psychological. — The previous tendencies of the patients may greatly 
colour the symptoms. Obscure somatic preoccupations and disturbances 
in time appreciation lead often to fantastic delusions about eternity and 
what is happening in their body. 

Sytnptoms. — Memory is poor for recent events ; the extent of the damage 
may increase until only the recollections of childhood and early adult life 
remain. People and places are falsely identified with those once familiar, 
and transient pseudo -memories are invented. Events with a strong affective 
tone, especially if unpleasant, are remembered better. The memory of 
the remote past is not entirely spared ; even matters of personal identity 
may at last be forgotten. Grasp and judgment, the capacity to follow a 
train of thought and to eliminate the irrelevant are faulty. Obstinacy and 
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perseveration go with a rigid adherence to old habits. Prolix and garrulous, 
the patient does not recognise how httle interest there is for others in his 
repetitive and ill-arranged talk. He may partly cover its emptiness with 
long and sounding sentences ; on the other hand, some patients become 
monosyllabic, because of their failure to find words to express themselves, 
and others again will use a word loosely associated with the one they are 
vainly seeking, or will quite seriously give a punning meaning to a word, and 
even act accordingly {e.g, whistling because “You said I could whistle for 
my money ”). 

There is a narrow range of interests, in which food, possessions, and bodily 
well-being are prominent. Grotesque hypochondriacal delusions are common. 
Patients hoard rubbish and are angry if interfered with in this. On the 
whole, however, their affective responses are greatly reduced ; they meet 
calamities with composure, partly due to their failure to grasp what has 
happened. Now and then they show depression and resentment at a slight, 
and may bear a grudge long after. Their activities are sometimes con- 
siderable, on the lines of determined rummaging and collecting ; in others 
a dull inactivity is all. They become dirty and unable to look after them- 
selves. This applies as much to those who are excited and active as to 
the inert. The former may fight against being fed and washed, and it is 
not possible to get them to understand what is being done. Delirium and 
confusional states arc prone to occur at night, accompanied by fear and 
bewilderment. Sleep is bad, and often the patients busy themselves about 
the place all night long. 

Legal difficulties arise through the heightened readiness to accept some 
suggestions (as in the matter of making a will, or giving away property), 
the poorer judgment and the lessened capacity to control sexual desire, 
which is sometimes seen in the early stages. Hoarding may lead to petty 
thieving. Occasionally the patient sets fire to the house during his nocturnal 
prowlings. 

The symptoms need not be obvious. Often the illness has so slowly 
developed that no one can say vrhen it first passed beyond what is normal 
in old age. An apparent change of character — a kindly man becoming 
selfish, a respectable churchwarden assaulting httle girls sexually — may 
usher it in ; this is not so much a change in character as a release of primitive 
trendsy hitherto controlled. The psychosis may take various forms — 
depressive, manic, and paranoid. In the depressive variety there is seldom 
retardation, the affect is rather empty, the patient is irritable, and hysterical 
symptoms may be commingled with hypochondriacal ones. Ideas of poverty, 
wickedness and disease are often grotesque in their exaggeration — the patient's 
urine drowns the whole world, his body is an undying shell of corruption, 
he is as tiny as a baby — and are monotonously reiterated. The manic 
variety is rarer : pointless activity and a diarrhoea of words, with silly boast- 
ing, may be accompanied by a disturbance of memory, giving a total picture 
of the Korsakoff type : it is sometimes called “ presbyophrenia." Many 
of these patients have always been of hypomanic temperament ; their illness 
may be only slightly progressive and not so severe as to call for hospital 
care. The paranoid variety is especially likely to occur in people who have 
always been of a suspicious turn of mind. They hide things because they 
feel surrounded by thieves, and then forget where they have hidden them ; 
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their failing senses, especially of hearing, feed their distrust, and they project 
their awareness of sexual impotence or waning intellect. Hallucinations 
and delusions are mingled — gases are pumped into their room, their food 
is poisoned, people throw bombs at the house by night, greedy heirs are 
doing them out of their possessions. Some of these patients barricade 
themselves against their enemies or call in the police. Whereas the depressive 
and manic forms arc commoner in people with corresponding heredity, 
this paranoid form is genetically often connected with schizophrenia, though 
the distinction between the three varieties is not a sharp or important one. 
The name “ involutional paranoia ” has been given to the chronic delusional 
condition of this type that may develop in single women between the ages 
of 40 and 52. 

Bodily symptoms are those of old age, especially in the central nervous 
system, where it leads to a slow, careful gait, with short steps and legs wide 
apart, apraxia and poor co-ordination, tremulous rather whining utterance, 
small sluggish pupils, and occasionally epileptic seizures. The disorder of 
movement is conspicuous in the handwriting — pointed, small or erratic in 
size, and sometimes jerky and tremulous. 

The conditions known by the names of Pick and Alzheimer are to be 
regarded as at 5 rpical senile or prcscnile psychoses. 

Pick's dementia consists pathologically of a circumscribed cerebrahatrophy, 
mostly in the frontal or the temporal lobe, or in both ; the motor area, 
however, is seldom affected, nor are Wernicke’s zone and the transverse 
temporal convolutions ; other areas of the brain may be involved. Histo- 
logically, the ganglion cells are swollen and contain argentophil globules. 
There is a hereditary determinant. The onset, which is gradual, can be 
at any age from 40 onwards, but is usually between 50 and 60. Symptoms 
depend on the localisation of the atrophy. Memory and affect are not 
impaired till late ; they are preserved at a stage in which the patient behaves 
stupidly — stealing, lying, or otherwise making a fool of himself. Spontaneous 
attention is poor ; at first moody, the patient becomes dull and unresponsive ; 
judgment deteriorates and initiative fails. Stereotypies, echolalia, and 
repetition of empty phrases, monotonous talking and laughing or singing, 
and outbursts of bellowing or whining appear in the later stages. There 
may be aphasia. Diagnosis is difficult during life ; it may be assisted 
by an encephalogram showing the shrinkage of cerebral tissue from 
atrophy. 

In Alzheimer's disease the senile plaques and neurofibril changes are 
very numerous. The onset may be between 40 and 60. Indefinite pre- 
monitory symptoms (headache, irritability, forgetfulness) are quickly followed 
by progressive dementia ; aphasia and apraxia are prominent, though less 
coarse and sudden than in cerebral arterio-sclerosis. In the earlier stages 
the patients are in fair contact with their environment, and look as though 
they grasp much more than they actually can. Their deficiencies are shown 
up in writing and talking. As the disease advances they are less open to 
affective influences : they sink into themselves and say little. Stereotyped 
words or syllables and movements take the place of embarrassed remarks 
and gestures. In the aphasia there is a rather characteristic stringing 
together of syllables like each other in sound, but meaningless. Muscular 
rigidity may lead to contractures. The progress of this disease to severe 
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dementia is faster than in typical senile deterioration and the onset is rather 
earlier. 

Prognosis. — This depends on the previous rate of development of the 
condition, the general physical health of the patient and any special patho- 
logical basis, e.g. Pick’s atrophy, that may be recognised. Delirious and 
confusional phases may give a deceptively bad impression, for sometimes, 
after they clear up, the patient can resume his old routine tolerably well. 

Treatment.— This consists in providing for the patient as easy and 
familiar an environment as possible. Whether institutional treatment is 
necessary depends not only on the mental impairment but also on the patient’s 
social level and the willingness of his relatives to look after him well enough. 
Patients often fit surprisingly well into hospital life and routine. Drugs 
are best avoided, and caution is necessary in lotting the patient have the 
aperients he demands to relieve his — mainly delusional — constipation. 

2. Ceeebual Aeterial Disease and Hypertension 

The characteristic features here are the focal symptoms. All else is 
indistinguishable clinically from senile and other cerebral conditions ; of 
course, pathologically many senile brains show arterial degeneration too. 
The early or mild symptoms of cerebral arteriosclerosis are the same as those 
of “ essential ” hypertension ; and very like those of many benign melan- 
cholias of late middle age. 

Pathology. — Atheroma of the cerebral arteries is accompanied by 
nutritional changes — softening — in the brain tissue, falling into three stages, 
viz. necrosis, degeneration (with masses of granular phagocytes, containing 
fats and haemosiderin) and sclerosis (in which cavities and scars of glial — 
astrocyte — and mesodermal tissue take the place of the necrotic cells). 
(See also p. 1597.) The cortex on the convexity of the brain may show micro- 
scopic areas of perivascular gliosis, but no softening. It is not yet possible 
to correlate the mental and the cerebral changes in these psychoses, except 
for the focal lesions. 

Symptoms. — Since “ essential ” hypertension often precedes definite 
vascular disease and itself produces mental symptoms, a description of these 
symptoms serves also to describe the earlier stage of cerebral arterial degenera- 
tion. Along with headache, giddiness, tinnitus, faintness and insomnia, 
there may be disturbance of speech and writing — the former becoming slow 
and at times indistinct — and transient pareses and apraxia. Certain traits 
of personality may be intensified : the patient becomes irritable, egotistic, 
moody and easily tired, Lis conversation lumbers along where once it moved 
easily : he is depressed or paranoid ; but there may be wide variation in 
the intensity of these changes, which are by no means always found. Brief 
phases of disturbed consciousness, lasting up to three weeks, may suddenly 
occur either in a form very like the “ absences ” of the epileptic, or as twilight 
states with hallucinations, ecstasy, incoherence, disturbed motility and 
agitation. 

After this stage of neurasthenia and episodic disturbances, the patient with 
cerebral vascular disease may begin to have trouble in finding words : he 
perseverates a little, and is at a loss when anything unusual is required of 
him. His depression and hypochondriacal worries increase, he is distressed 
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by his own slowness and failures, and may attempt to kill himself. Emotional 
control falls off so that he weeps and storms when he would rather be calm. 
Nihilistic ideas may abound — ^his bowels have not been opened for six months, 
his trunk is a hollow cavity. Nocturnal delirium is frequent. Aphasia and 
apraxia are commonest after a focal complication. 

The most important feature is the way the patient continues to look/ 
normal and sensible when already mildly demented. Sometimes transfer to 
the strange surroundings of hospital is too much for the hitherto well-preserved \ 
outward normality, and the patient goes to pieces, as he also may if he has 1 
to give up his usual work or move house. 

Diagnosis. — Because a i)atient has generalised arterial disease, it does 
not follow that any neurotic symptoms he may show are due to the cerebral 
vessels being thus affected. Unless there are definite focal symptoms, or 
evidence of dementia, it is unsafe to hold the cerebral arteries responsible 
and to give a prognosis based on this. There is no known means of distinguish- 
ing many benign “ neurasthenic depressions ” and involutional hypochondiias 
from those due to disease of the cerebral vessels. If there has not been any 
history of such tendencies until an attack at the age of 60 odd, the probability 
that it is an organic vascular disease is much higher. The distinction is all 
the more diflicult because so many unstable persons develop arterial disease 
in later life ; especially those prone to anxiety and other affective disorders. 
Neurological findings (see p. 1599) may be decisive in a doubtful case. The 
condition of the retinal arteries is not a reliable guide. 

Course and Prognosis. — In definite cases of cerebral arterial disease with 
mental disorder the prognosis is necessarily bad, though the mental symptoms 
may only progress slowly, and the patient live another ten or twenty years. 
Much will depend on such sudden accidents as thrombosis or hasmorrhage. 
An episodic confusional state, perhaps even one produced by drugs, may 
suggest a needlessly gloomy prognosis. In cases of “ essential hypertension, 
the course of the mental illness is dependent on the general disturbance, and 
is often quite favourable. Symptoms that are apparently hysterical, occurring 
for the first time in middle life, are of bad omen. 

Treatment. — Besides the general medical care of such patients, not a 
little can be achieved by psychiatric methods. In the early stages, where 
there is much anxiety and depression, too energetic physical investigation 
and treatment may do harm : reassurance and sedation can do much good. 
The less said to the patients about their blood pressure and their arteries 
the better. They should keep at work and in their accustomed surroundings 
as long as they can, unless an acute phase of the illness or depression intervene. 
Emotional upsets oftoner aggravate their condition than physical ones, so 
they should be cushioned against such jolts. Their depression may necessitate 
hospital care, especiatly because of the risk of suicide, or because they are 
too irritable and neglectful to be at home any longer. If there be dementia, 
even of mild degree, the patient will probably remain in a mental hospital 
once he has gone there. It is, however, not easy to be sure about mild 
dementia being present; it can be counterfeited by passing disturbances, 
e,g, emotional ones. 

3. Huntington’s Chorea 
(see p. 1703) 
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C. SYPHILIS OF THE CENTRAL NERVOUS SYSTEM 

Only tlie mental symptoms will be described here. Hypochondriacal 
and depressive reactions sometimes follow infection, or the risk of infection : 
such psychogenic illnesses do not belong under this rubric ; occasionally, 
however, a patient’s anxiety lest he be developing neuro-syphilis turns out 
to be justified. A syphilitic neurasthenia can occur in the early stages of the 
disease, due to a mild meningitis. The more severe meningo-encephahtis — 
cerebral lues — may be accompanied by disturbance of consciousness, even to 
the point of delirium or mild dementia : loss of initiative, euphoria or morose- 
ness, poor judgment and impaired memory may persist and the patient be 
aware of them in greater measure than he is in general paralysis. These 
conditions are often complicated by the signs of premature arterial degenera- 
tion in the brain. The psychoses that accompany tabes are due to syphilitic 
changes in the brain, often complicated by alcohol, trauma, heart and kidney 
disease, and other exogenous factors ; there are also depressive hypochon- 
driacal reactions to the pains and other disabilities which the patient suffers. 

General Paralysis of the Insane. — Dementia is the constant sign 
of this mental picture ; the old descriptions of a “ classical ” course with an 
expansive onset are fallacious, but general dementia is almost certain to 
occur in every case that is not treated early. All the other symptoms are 
either neurological and focal, or due to the patient’s constitutional pre- 
disposition and previous experiences. 

The dementia may at first be quite undetectable as such, because it 
appears under the deceptive guise of a neurastlienia, melancholia or mania ; 
only gradually does the intellectual impairment become manifest. In the 
beginning of general paralysis, which is seldom abrupt (though it may need 
a careful inquiry to verify the prodromal symptoms), “ functional ” syndromes 
can be so “ typical ” and organic changes so shght that the most expert 
psychiatrist is misled ; only by physical and serological examinations can 
he avoid a blunder. A faint degradation of personahty, a lapse in social 
refinements may be the first indication of what is wrong. Then memory 
for the events of yesterday and last week becomes less trustworthy, what 
seemed at first a trivial absence of mind becomes serious incapacity, and 
yet the patient remains serene and outwardly indifferent to his lapses. As 
in senile and arteriosclerotic dementia, he may be all right so long as he is 
in an accustomed rut, but a holiday or a change reveals his infirmity. His 
mood and interests as the illness goes on become dull or labile, his rages 
are fleeting, his activities fussy ; if, however, he is in a manic excitement, 
with little dementia as yet, the affective changes can be violent, and indeed 
dangerous, just as in a depressive phase the patient may kill himself. Sleepy 
and slow, careless about social usages, inattentive and ignorant of what 
he once knew well, the more demented patient cannot escape recognition 
as having an organic cerebral affection. Elementary problems in arithmetic 
and questions of general information are more than he can cope with. He 
gives easy assurances that he can do them, or puts his questioner off with 
airy explanations {e.g. that he has not had his spectacles by him lately) ; 
when pressed, he makes bad mistakes or becomes angry. The extenc of 
his failure will, of course, depend not only on his dementia, but on his previous 
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intelligence and habits (e.g. a bank manager retains the capacity to do mental 
arithmetic when much else has gone). Inability to receive new impressions 
and to relate them to earlier memories co-operates with impaired judgment 
to give a gross but patchy and fluctuating amnesia. Because of these 
disturbances, and especially the bad judgment, patients may commit offences, 
ruin themselves by grotesque extravagance and brush aside facts that 
stare them in the face. They will put up with restrictions on their freedom 
forgetting their protests soon after making them ; silly reasons are sufficienll 
for their compliance, and a tactfully offered cigarette or joke may divert\ 
their thought and feeling from some serious matter that angers them. Their \ 
delusions are due to the same disorders of memory and judgment, coloured \ 
by their general personality ; sometimes they are confabulations, rationalisa- \ 
tions for their having forgotten or spoilt something. If the patient had in 
health tendencies to euphoria and expansive behaviour, grandiose delusions 
and boasting will be to the fore. It is, however, not uncommon to find a 
fatuous euphoria, though there had not previously been affective swings 
and hypomania ; in such patients one finds abundant proof of gross impair- 
ment of judgment, especially shown as defective insight. The most advanced 
dementia appears as a helpless, vegetative, bedridden state, sometimes 
accompanied by gross focal symptoms, such as aphasia and agnosia. The 
physical symptoms (see p. 1638) are much intermingled with th© naental 
ones, as in the patient’s clumsy movements and disturbed speech and hand- 
writing : thus, in his writing he leaves out letters, syllables and words, 
repeats and transposes them, messes the paper with blots and sputters, 
writes across the lines, puts in meaningless strokes and leaves his mistakes 
uncorrected ; the tremulous script shows interruptions in the usual smooth 
alternation and tempo of movement, the letters are of very uneven size and 
ill spaced. Articulatory and aphasic disturbances may affect the sense, 
intonation, timbre, rhythm and precision of utterance ; they must not be 
evaluated in diagnosis, any more than the writing disorder may, without 
regard to the patient’s previous normal script and speech and the circum- 
stances under which he was writing or talking, since people, habitually 
untidy in their enunciation or handwriting, can exhibit many of these 
B 3 miptoma when tired or in a hurry. 

Besides the above, atypical mental pictures may be seen either ordinarily 
or as the outcome of treatment with artificial fever. Paranoid states, 
hallucinosis, a Korsakoff syndrome, epileptiform excitement, hysterical 
disorders and catatonic symptoms of every kind (except flexibihtas cerea) 
may occur. Hallucinations are uncommon, except during fever or after 
malarial treatment ; in the latter case they are often of paranoid colouring. 
Not the expansive form, but a simple progressive dementia is by far the 
commonest clinical picture ; depressive, confusional, and hyperkinetic states 
are almost as frequent as the expansive. 

In the “ Lissauer ” form the slowness of the dementia is remarkable 
in comparison with the conspicuous focal symptoms, such as the seizures 
without convulsions or loss of consciousness. 

The effects of treatment upon the mental state are of great social moment. 
In a majority of the cases who do well the personality has the edge taken 
off it, there may be less initiative and force in mental activity, and emotion 
may be less controlled, especially in the proneness to anger or to frivolous 
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levity, yet the patient is able to teturn to his former work, even though 
it is responsible and complex ; he could scarcely, however, except in the 
rnost favourable cases, learn a new job or adapt to new and exacting 
situations. 

In the '\juvenile ” form there may be premonitory symptoms of excita- 
grizzling, timidity and backwardness at school. Gradually the 
symptoms of dementia become plain, and if the onset be early enough, 
symptoms usually found in severe mental deficiency naturally appear, such 
as rhythmic or iterative movements, grimaces, repetitive chewing and 
sucking of an automatic kind, great restlessness and screaming attacks. 
Simple dementia is the usual form ; grandiose ideas are exceptional. If the 
illness begins before the age of 10 or 11 years speech and writing may be 
completely lost, or reduced to a senseless smattering. 

For prognosis and ireaimertt, see pp. 1640, 1641, and 1653. 


D. OTHER CEREBRAL DISEASES 

Lethakgic Encephalitis. — The mental disturbance of the acute attack 
may merge into a hyperkinetic excitement, with choreiform and athetoid 
movements, insomnia, generalised pains, mild delirium and, occasionally, 
catatonic symptoms : this seldom lasts more than a few weeks. There 
may be subsequently a neurasthenic fatigue and irritability with headaches 
and poor sleep. The distinction between what is neurological and what is 
psychiatric in the symptoms could scarcely ever be more difficult than in 
this disease. The motor disturbances, such as oculogyric^criscs, arc not 
merely responsive to emotional and other psychogenic influences, they 
are inseparable from concomitant mental happenings (e.g. the surging up 
of anxiety or obsessions), and whole patterns of complicated behaviour, e,g. 
breathing, may be involved. The motor rigidity of the patient’s Parkinsonian 
state may be paralleled by a lack of the normal drive and fluidity of thought 
or behaviour. Memory, however, and grasp are unaffected. The obsessional 
symptoms sometimes occur quite apart from oculogyric crises, and may 
greatly distress the patient. Depressive phases may result in suicide, which 
is fostered, as it were, by the keen appreciation which many patients have 
of their ruined careers and their almost imbecile appearance, so different 
from what they were and, indeed, from what they still know themselves 
to be. Paranoid, and especially schizophrenic, symptoms may develop in 
the later stages. 

The younger the patient the more likely is it that he will develop dis- 
agreeable anomalies of personality, and have attacks of restlessness or even 
be permanently restless. Many children and adolescents after their acute 
attack become social problems : they play stupid or cruel tricks, they set 
everyone they can by the ears, they may steal, behave sexually in an outrageous 
way or accuse others of sexual offences against them. Their activity is 
not always purposive, nor always antisocial ; they make the same impression 
as a monkey might who is sometimes mischievous but always on the move. 
There may be no Parkinsonism in these cases. The prognosis is not good, 
and they almost always do better when subjected to the regime of an 
appropriate institution ; they do badly at home or in places where 
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what may be termed normal delinquents and “ social problems ” are 
cared for. 

Sydenham’s Chorea. — The usual mental changes here are lability of 
affect and irritability. These are seen as naughtiness, outbursts of anger 
or crying, resentment at sudden noise or light ; in others there is lessened 
spontaneity, often masked by the choreic movements. In more severe/ 
cases, especially in older children, these changes are accentuated ; in the 
fleeting phases of anger or terror there may be slight delusional trends, \ 
Still more severe forms, with delirium, hallucinations, delusions of persecu- ' 
tion and much excitement, are seen in adults, e.g. in chorea gravidarum. 

The tics and compulsive utterances (Gilles de la Tourette’s disease) 
which may follow chorea are evidence of the interplay between hereditary, 
psychic and structural factors. Chorea is more prone to occur in those whose 
families show nervous disorders, especially schizophrenia. The motor 
after-effects, especially tics, appear and disajipcar under emotional influences ; 
they are also conditioned by the original choreic disturbance of neuro- 
muscular function. The obscene ejaculations of la Tourette’s disease are 
dependent on much the same articulatory and respiratory hyperkinesias as 
are the breathing spasms of encephalitis lethargica, though they are also 
dependent on psychological tendencies and experiences. They illustrate 
how psychological influences work through available bodily structures and 
functions, whether morbid or healthy. The obsessional element in this 
affection is comparable to that in encephalitis lethargica. 

Disseminated Sclerosis, — Slight deviations from mental health are 
frequent, but obvious ones rare in this disease. Affective lability may be 
conjoined with a slight disorder of judgment, so that a baseless euphoria 
develops, but this is not universal, and many of the patients are depressed. 
Acute outbursts of excitement, hallucinosis or delirium occur in a few cases, 
and dementia in the advanced stages. The most important mental disorder 
in them is that which appears as hysteria. A hysterical personality has not been 
present in these patients before the disease began, and the symptoms are in 
that respect only dubiously hysterical : they do, however, in other respects 
conform, in that they can be evoked psychologically and removed psycho- 
logically ; they may centre on, and elaborate, actual anomalies, e.g. of move- 
ment or sensation, and may still yield to hypnosis or other psychological 
measures. They can greatly confuse the diagnosis. 

Schilder’s Disease. — In this disease profound dementia gradually 
develops along with the blindness, deafness, aphasia and agnosia and other 
focal symptoms. In the juvenile cases there may be at first disturbances 
of behaviour like those of juvenile encephalitis lethargica. 

Paralysis Agitans. — This may be accompanied by hypochondriacal 
depression. Sometimes this is an expression of the cerebral disease which 
also causes the Parkinsonism, and in that case the prognosis is bad ; some- 
times it is a recurrence of depressive attacks which have occurred at times of 
stress earlier in the patient’s life, and then the outlook is fairly favourable. 
Senile dementia is, of course, not infrequent in these elderly patients. 

Cerebral Tumour. — Apart from any aphasia and apraxia, the mental 
state here is more closely related to general intracranial tension than to any 
local disturbance. The size and rate of growth of the tumour are therefore 
important in this regard. If rapidly growing, there is more disturbance of 
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consciousness, with impaired memory, disorientation, incoherence and, 
sometimes, hallucinations and confabulation ; this clouding of the mind 
fluctuates a good deal. In more slowly growing tumours, lucidity is preserved 
and change of disposition is the prominent feature. The patient’s earlier 
tendencies get freer play, unsuspected ones appear, and a series of foolish 
investments, for example, or homosexual escapades may for years divert 
attention from the organic disease. The moria, or fatuous wit and cheerfulness, 
often attributed to frontal tumours but also found in other cerebral diseases, 
may give the impression of being a hysterical pseudo-dementia ; other 
apparently psychogenic symptoms may prove misleading. A straightforward 
depressive attack can occur, or indeed any “ functional ” syndrome. 

Hallucinations may depend on a focal lesion, as in the cases in which 
they are limited to the hemianopic field, or arc solely of taste and smell. 

]n Ceueukal Abscess the mental symptoms are th()se of tumour with or 
without others due to meningitis. In Acute Me^j rNCiTis there may be 
delirium, preceded during the prodromal stage by irritable apathy, and 
followed by months of moody neurasthenia. 

Cerebral Trauma. — After concussion there is retrograde amnesia ; 
the extent of this and the rapidity with which it diminishes depends on the 
amount of cerebral damage. In rare instances delirium ensues : it has little 
that is characteristic, and is more frequent in alcoholic and elderly people ; 
a Korsakoff syndrome may develop. Twilight-states are rather more common ; 
during them acts of violence may be committed, as in epilepsy, and after- 
wards quite forgotten. Traumatic epilepsy may follow. The later changes 
in personality are commonly those that may bo found lingering after any 
toxic or other structural impairment of the brain. But sometimes the dis- 
turbance of consciousness is more persistent, the intellectual damage greater, 
the deterioration progressive ; in such cases there is usually cerebral arterial 
disease, an unrecognised alcoholism, cerebral tumour, G.P.I., or some other 
complicating factor. In predisposed persons the cranial injury may be 
responsible for a melancholic attack, schizophrenia, or other “ functional ” 
syndrome ; the prognosis is usually good even if the illness lasts many 
months. 

Hysterical symptoms occur frequently after cerebral trauma. This is 
partly because of the site of the injury, which favours vague physiogenic 
symptoms that respond readily to emotional and other psychological influences. 
Many of these symptoms are, however, produced by psychical rather than 
physical mechanisms. Not injured cells, but mental attitudes are at 
the bottom of the tremblings, faintings, weakness, parse8thesia3 and other 
troubles so often the sequel of a trauma in itself little likely to have such 
effects. They are not responses to the actual injury, but to the situation created 
by the injury. Compensation may play a large part in this. It is as unwise 
to dub all such vague post-traumatic phenomena hysterical as to attribute 
them entirely to the direct injury. If there is slight amnesia of the typical 
kind, with difficulty in concentration and headache, it is fairly probable that 
these are physiogenic residues ; if there has been an interval between the 
actual concussion and the appearance of the indeterminate symptoms, and 
an adequate psychogenesis {e.g. claims for compensation, with repeated 
medical examinations, and patent uncertainty among the experts) the 
condition is likely to be hysterical. Much will, of course, depend on the neuro- 



1836 


PSYCHOLOGICAL MEDICINE 


logical and other findings, including the demonstration of localised lesions ; 
thus, damage to the frontal lobes may much change the personality, and in 
other sites be responsible for an apraxia, say, or a visual defect. 

Epilepsy. — Although the motor seizure is the chief s5nnptom of epilepsy 
and the only decisive one in diagnosis, there are minor or equivalent symptoms, 
as well as delirium, twilight-states and dementia, to be included among the, 
mental disorders of this illness. The minor symptoms are much rarer in 
symptomatic epilepsies than in the “ idiopathic ” form. \ 

Instead of a major fit the patient may become unconscious ; or he may 
pass into a twilight-state in which for a few minutes or longer he wanders 
about in a dazed way and does inappropriate things, having afterwards com- 
plete amnesia for all this ; or there may be a sudden interruption of action 
and speech, during which the patient remains immobile or makes some 
automatic or aimless movements. Epileptic furor is a delirious state 
in which acts of violence may be committed : it lasts often for several days, 
is accompanied by disorientation and hallucinosis, and is much rarer than is 
popularly or forensically supposed. All the states of disturbed consciousness 
mentioned above are most often seen as equivalents for a seizure ; the 
twilight-states, however, may precede the motor attack, follow it, or be 
accompanied by a few violent clonic movements. 

Apart from their seizures epileptics are prone to swings of mood — ^towards 
anger, shallow sentimentalism or depression — which may pass over into a 
fugue, during which the patient wanders a long way from home. 

The likelihood of dementia later cannot be inferred from the symptoms 
of the epilepsy, except that it is greater if attacks occur very often. Apparent 
dementia may be the result of intoxication with bromide, or of the idleness 
and sterile life in an institution. When there is genuine dementia, it begins 
as a faint loss of interest and concentration, with increased sensitiveness to 
supposed slights, then memory falls off somewhat, the trivial and the impor- 
tant are muddled together, and the patient talks with much circumlocution ; 
he is fond of needless system, assumes and parades virtues he has not, e.g. an 
intellectual bias or a devout spirit, and is childishly pleased when anyone praises 
him. Later, a profound dementia may supervene, but this is not common ; 
it is open to question whether the changes of character just described are 
necessarily part of a dementing process. It is certain that many epileptics 
who exhibit some of the most disagreeable features of this sort never become 
plainly demented, and that many severe epileptics are free not only from 
dementia but also from these traits. There is ground for regarding this 
impulsive, pretentious, fawning and snarling way of some epileptics as 
partly a variable expression of their constitutional predisposition (to which 
the motor seizures are likewise due), and partly as a reaction to their situation. 
Consequently it is much less evident, or not evident at all, in those who in 
spite of their fits live comparatively normal lives. 

E. INTOXICATIONS 
1. Alcoholic Disoeders 

Alcohol is so permissible and trusted a poison, so easy of access for 
those who wish to escape from their troubles, that it is resorted to in excess 
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by maladjusted persona of every type ; consequently its effects may com- 
plicate or be complicated by the psychopathic anomaly which favoured the 
taking of the drug, e,g. episodic excitement or depression, anxiety, cerebral 
arterial disease, syphilis, paranoid states, epilepsy, hysteria. The acute 
effects of a single dose of alcohol are either the well-known phenomena of 
intoxication, or an excitement (mania a jioiu) sometimes with clouding of 
consciousness. The excitement is commoner in people with cerebral trauma, 
arteriosclerosis, epilepsy, or unstable hysterical personality, and in them 
may lead to acts of violence ; rarely it may occur in normal persons who have 
taken alcohol when they were exhausted or upset. 

In chronic drunkards, a dementing demoralisation can occur. Their 
narrowing of interest, superficiahty of thought, weakness of memory and 
moral decrepitude are reminiscent of what happens in many epileptics and 
some early general paralytics. The crudeness and even brutality of their 
conduct is in ill accord with their maudlin prating about virtues and their 
pothouse jollity. The mood of these men can be as labile as their abandon- 
ment to it is constant : they pass from rage to weeping, and laugh soon 
after, with no shame for themselves and no thought for the miseries they 
put on their families. Such degradation is of course far from being the 
rule : some chronic alcoholics become only cheap editions of themselves, 
with their former qualities underlined or smudged rather than defaced ; 
they are perhaps weak and irritable, untrustworthy or lying, but not given 
to savage fury, nor grossly damaged in judgment and social feeling. Some 
of them develop delusions, especially of jealousy. They collect, as paranoid 
people of other kinds do, scraps of alleged evidence which they piece together 
to prove their suspicions right ; compheated delusions of persecution, how- 
ever, they rarely develop. Sometimes the delusions of jealousy fade as the 
patient gets more and more facile, but more often they persist as a chronic 
insanity and arc of the greatest danger to the suspected wife ; murder is 
not unknown in such cases. The nature of the delusions is to be attributed 
in part to the lessened sexual potency of chronic drunkards and to the 
domestic wretchedness and aversion they often create, as well as to the 
same causes as in functional ” paranoid states, where such delusions are 
also common, especially in middle life. 

The symptoms of delirium tremens would appear to differ in nothing 
but severity from the essential symptoms of any delirium (see p. 1824). Some 
observers, however, deny this. The anxiety amounts to terror, mixed oddly 
enough with euphoria ; optic and cutaneous hallucinations are vivid and 
restlessness can be extreme. There is almost complete sleeplessness, and 
much disorientation as to time and place, but not as to personal identity. 
The patient’s attention wavers between his hallucinated and his actual 
surroundings, but can usually be caught and held for a few moments. He is 
very suggestible, as most chronic drunkards are ; pressing on his eyeballs, 
for example, will very likely make him see whatever one tells him he sees, 
and he will read aloud from a blank sheet if one wants him to. Among 
the visual hallucinations may be miniature ones (micropsia), and many 
illusional perceptions. The content of the hallucinations changes rapidly, 
and a false perception in one field (e.g. a vestibular one) tends to 
evoke others (e.g. of sight, touch, or hearing). Insight is commonly laclcing ; 
afterwards there is patchy amnesia for what has happened in the 
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delirium. The death rate, with adequate treatment, has been about one in 
seven ; and of those who die most of the men are under 40, and most of the 
women under 45. 

In acute alcoholic hallucinosis auditory hallucinations of a persecutory 
kind are prominent and consciousness is not notably clouded. It is rarer 
than delirium tremens, and is more prone to follow a bout or orgy of drunkenf 
ness. The patient is frightened, but not obviously out of his mind ; he ii 
correctly orientated and may be able to go about his business for days! 
Auditory hallucinations are vivid and insistent, after a premonitory phase\ 
in which there are sensitiveness to sounds, and roaring, singing, hissing, etc.,\ 
in the ears. Tormenting voices, sharply localised but seldom fastened upon \ 
bystanders, abuse, threaten or disemss the patient : they may say his wife \ 
plays him false, order him to Idll himself, describe his every movement, ' 
especially at private moments in the bath or lavatory, cast up his more 
shameful secrets at him, shout his thoughts aloud. There may be many 
voices, of men, women, and children, all talking together and perhaps rising 
and falling in the same rhythm as his pulse. They are so real that the 
patient answers them ; he may be in doubt about the presence of his tor- 
mentors and may shout back insults to see if a blow will follow from the 
owners of these evasive pursuing voices. Hallucinations of sight and other 
senses are far less prominent than those of hearing ; cutaneous onfis, e.g. of 
being sprayed with a cold liquid, are not uncommon. Delusions are usually 
inconspicuous : they are as a rule attempts to account for the hallucina- 
tions, and they commonly fade out of the picture or pass into a chronic 
persecutory disorder. Flight or acts of violence may result from the 
patient’s fear or anger. Usually it is a matter of only 2 or 3 weeks 
l 3 efore the hallucinosis clears up, if no further alcohol be drunk ; sometimes, 
however, a delusional state, more rarely a Korsakoff picture, supervenes in 
predisposed persons. After recovery, there is little or no amnesia for the 
events of the hallucinosis. Relapse is to be feared if the drinking goes on. 

The Korsakoff syndrome is not invariably associated with polyneuritis. 
Nor, as stated on p. 1825, is it limited to alcoholism ; it can follow 
other severe chemical and mechanical injuries to the brain. In alcoholics it 
is commoner in middle life, developing cither insidiously in the course of 
chronic alcoholic demoralisation, or after delirium trejnens ; women are 
especially prone to develop this syndrome after the delirium. The symptoms 
have already been described. The disorientation, superficial appearance 
of clarity, incapacity for initial perception and subsequent recall (extending 
often to most of the material of memory) yet with retention of some capacity 
for learning by repetition, along with confabulation, dullness of emotion 
and initiative, and grossly impaired judgment make a strildng picture. 
Complete recovery is om the whole uncommon, occurring in less than a quarter 
of all cases. The mortality rate is higher in women and older people, in those 
with acute onset and with a red-cell count below 3,000,000, or with a rise in 
the protein content of the C.S.F. It does not correlate with the severity of 
the peripheral neuritis. 

Chronic Delusional Slates have been referred to above ; they arc 
sometimes called alcoholic paranoia, but inappropriately so ; jealousy 
is the commonest and most dangerous feature. Alcoholic epilepsy has been 
described. It is no more than a symptomatic epilepsy, often atypical ; some- 
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times in unstable hysterical patients it may be brought about through over- 
breathing when intoxicated. 

Diagnosis. — The diagnosis of alcoholic psychoses must depend much 
more on a history of drunkenness in any patient than on his clinical psychiatric 
features, none of which are limited to alcoholic disorder. Since, however, 
alcohol is far the commonest cause of most of the toxic abnormalities described, 
it can be safely presumed in some cases in which the certain history of addiction 
is unobtainable. 

Differential diagnosis, so far as aetiology is concerned, will turn on somatic 
findings, including the results of chemical and biological tests. If the form 
of the disorder is in question, the chief diagnostic difficulty arises with acute 
hallucinosis and ihe chronic delusional varieties. A hallucinosis of similar 
type can occur in schizophrenia and in affective disorders, but in the latter 
is recognisable by the ideas of self-reproach expressed ; the differentiation 
from schizophrenia is difficult, since in many of the cases the progress of the 
disorder is towards a chronic S(5hizophrenic psychosis, and one may suppose 
that in these patients the intoxication had activated, as it were, the same 
mechanisms as those involved in schizophrenia, or had complicated a schizo- 
phrenic illness. This appHes also to the chronic psychosis with delusions of 
jealousy. There is no value in differentiating carefully the clinical varieties 
of alcoholic psychoses, since they overlap. 

Treatment. — Prophylaxis is the main thing. The incidence of alcoholic 
psychoses in London has fallen to one-third of what it was before the War of 
1914.-1918 ; and this may be attributed almost entirely to social inllucnces, of 
which the increased cost of alcoholic drinks is the most effective. Individual 
prophylaxis is scarcely to be considered, save as a by-product of psychiatric 
treatment, since a great proportion of unstable persons are potential 
drunkards, and in any case we cannot yet tell which alcoholics will become 
mentally ill through their drinking. Social prophylaxis is so immeasurably 
better in forestalling alcoholism and the psychoses and degradation that 
sometimes spring from alcoholism, that deliberate individual prevention is 
here negligible. 

When alcoholism is itself to be treated, independently of its ill-effects 
upon mental health, the problem is that of any drug addiction. Absolute 
removal of the drug is essential, yet this cannot be done unless the patient, 
the treatment, or the environment is exceptional. A suitably exceptional 
environment can be provided by getting the patient into a hospital or home 
where he cannot obtain the alcohol he desires, but the other requirements 
are more difficult to meet. The exceptional patient who after years of excess 
can put aside alcohol while it is within his reach is as rare as the treatment 
that can bring him to this state ; and when such a change does occur, a 
great emotional upheaval, e.g. bereavement, religious conversion, fear of 
death, has usually led to it. For the most part, treatment of alcoholism 
without restrictions upon access to the drug is a failure ; the restrictions 
must at first be imposed from without, not left to the patient’s self-control 
and judgment. He should remain in the hospital or home for a year at least. 
Psychotherapy is an essential feature of the treatment in those cases in 
which inner struggles and neurotic disabilities have been the basis for the 
addiction ; it must, however, be conjoined with social and other measures 
(see p. 1815). Special chemical methods have little or no value. 
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The grosser mental disorders due to alcohol need hospital treatment. 
Delirium tremens should be treated as far as possible without hypnotics, 
which have little effect upon the excitement and sleeplessness unless employed 
in dangerous doses ; if any, paraldehyde or hyoscine should be used. Circu- 
latory failure and accidental self-injury are most to be guarded against. The 
continuous bath at body temperature is sometimes beneficial ; otherwise the 
patient should be in bed with a minimum of necessary restraint, the company 
of an experienced nurse, and ensurance of adequate diet — mainly fluids and 
glucose and large amounts of vitamin No alcohol should be given.\ 
Occasionally lumbar puncture is helpful. ' 

Especial care must be taken against the early discharge from hospital of 
alcoholics with delusions of jealousy. If they have been certified, they may 
add a deep resentment on this score to their other grounds of morbid hatred, 
and there is grave danger that they may, if they resume drinking, attack 
their wives murderously. 


2. Morphinism 

Only the effects of this belong among the organic disorders ; its causes, 
and the incapacity of the addict to escape from it, are due to social and 
intrinsic factors, not to any physical damage. Weak, unstable, ^unhappy 
people, e,g. many homosexuals, are most likely to become addicts ; it is rare 
to meet an addict who has not shown pronounced psychopathic traits before 
his addiction began ; and few of those who profess to have been seduced into 
the habit by more or less injudicious administration of morphine for some pain 
they had, are in that telling the whole truth. Yet it is a wise caution thafc 
withholds morphine from all chronic disease that is not hopelessly progressive, 
and hesitates to prescribe it at all for those whose personality or opportunities 
make the risk of addiction greater. 

Symptoms. — These are not at first noteworthy, unless the patient be seen 
during the next 2 or 3 hours after he has taken ms drug. The symptoms of 
withdrawal, sometimes severe, are more likely to occur in those whose toler- 
ance has been raised by the habit ; they consist of yawning, sneezing, over- 
flow of tears and saliva, fullness in the head, then restless movements, malaise, 
twitching in the face, tremors, palpitation, indigestion, vomiting, diarrhoea, 
strangury, sleeplessness, and circulatory upset which may go on to collapse. 

It is difficult to judge how far the drug itself is responsible for the de- 
moralisation that is met with in chronic morphine addicts ; probably as 
important in causing it are the ])sychopathic personality of the addict, and 
the underhand life he must lead. Lazmess and lying are frequent, and the 
patient may resort to subterfuges, or even crimes, to get his drug. Dementia 
docs not occur ; deliriijm is rare. The physical effects of chronic morphinism 
are dryness of the skin, hair, and nails, constipation and anorexia, partial 
impotence, and poor resistance to infection. 

Prognosis — This is poor as regards recovery from the addiction. The 
more normal the patient’s personality, the better the outlook. After apparent 
cure, however, relapse is frequent, and the outlook is then correspondingly 
worse unless the patient can bo stopped from getting the drug. Many 
morphine addicts also take alcohol, cocaine, and such other drugs us they can 
get. Suicide with morphine is not uncommon^ for obvious roasons. Death 
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is sometimes the result of cutaneous infections, especially when the patient 
is grossly undernourished. 

Treatment. — This must be in an appropriate institution ; general 
hospitals seldom have the necessary facilities. Treatment at home is bound 
to be a failure. It should be impossible for the patient, however skilled in 
stratagems, to get hold of morphine. He should, if possible, contract to 
stay for at least 2 months. The withdrawal of the drug should be abrupt 
and total, except in very debilitated patients ; “ tapering-off ” prolongs 
the distressing period of withdrawal symptoms and gives opportunity for the 
patient to develop psychopathic reactions and dodges. If the patient’s 
condition demand a gradual withdrawal, this need seldom extend over more 
than a fortnight. When an abrupt end has been put to the taking of morphine, 
the rigours of the first 4 or 5 days (after which the worst is over) can be 
alleviated by sedatives in fairly large doses, copious fluids, warm baths, 
massage and fresh air ; gastric lavage and alkalies help, and for circulatory 
symptoms caffeine may be given, with small doses of morphine also in very 
severe cases. After this phase is past, sleeplessness may still be intractable : 
in giving sedatives or hypnotics for this, barbiturates and paraldehyde, with 
occasional doses of hyoscine, are the safest, but should be used sparingly, 
with frequent changes and, it need hardly be said, complete refusal to let the 
patient know what he is having. Psychological treatment is of great im- 
portance, but there is no specific technique applicable to this addiction. 
To be successful, the psychological treatment requires the co-operation of the 
patient’s family as well as of the patient himself, and it will be wise for him to 
keep in touch with his physician for years. The great difficulty of getting the 
drug in this country, because of the vigilance of tlae Home Office, is an im- 
mensely favourable factor after active medical treatment has ceased. It 
is wise for the patients to eschew alcohol and, of course, all hypnotic 
drugs. 


3. Othek Intoxication« 

Oocainism is very rare in England. The causes and symptoms are 
similar to those of other addictions, e,g. alcohol and morphine. Deliria, 
hallucinations, Korsakoff syndrome, or demoralisation can occur : in the 
former conditions microptic and cutaneous hallucinations, e.g. of bugs under 
the skin, are prominent. A paranoid schizophrenic state sometimes comes 
on, usually clearing up after the drug has been stopped. In treatment what 
was said of morphinism mostly applies here, though withdrawal symptoms 
are far less severe. 

Bromide intaxicaiion is common, and often unrecognised. It is probably 
now in England the most frequent cause, after alcohol, of mental disorder 
due to a drug. All the organic syndromes can occur, usually as complica- 
tions of a pre-existing disorder for which the bromide has been prescribed. 
A delirium and a paranoid confusional state or lachrymose amnesic syndrome 
are the usual forms. In the more long-standing and severe forms cachexia, 
circulatory failure, and even death may occur. Acne and other physical 
signs of intoxication or idiosyncrasy may not be evident. Diagnosis rests on 
the history and the amount of bromide found in the blood, more than 50 
mgms. per 100 c.c. being indicative of a considerable intake or retention of 
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bromide. Treatment consists in complete withdrawal of the drug, promotion 
of its excretion by giving sodium chloride and fluids in largo quantities, and 
general physical and psychiatric measures. 

Barbituric acid derivatives^ such as barbitone (veronal) and phenobarbitone 
(luminal), can in rare cases lead to apparent euphoric dementia, likely to be 
mistaken for general paralysis because of the ataxia, tremor, articulatoryj 
disorder, and other neurological signs. Kecovery is the rule when the drug 
is stopped. Picrotoxin may be needed for acute poisoning. For the addiction' 
itself, essentially the same problems and methods of treatment are in question 
as with other drug addiction. This appHes also to ether ^ chloral, and 
'paraldehyde. 

, Mercury and lead poisoning may lead to mental disorder (see pp. 376 
and 366), manganese to a Parkinsonian syndrome with compulsive symptoms 
(reminiscent of encephalitis Icthargica) and a mild paranoid or euphoric 
dementia ; and henzene or carhon disulphide may cause delirium. 

Acute carhon monoxide poisoning in rare instances leaves behind severe 
mental disorder of the amnesic-aphasic kind, which may not become apparent 
until several weeks after the recovery of consciousness. More commonly, 
it results in a clinical picture almost indistinguishable from hysteria ; this 
may take months to clear up, and is in no wise benefited by psychotherapy, 
Chronic poisoning by small quantities of carbon monoxide caused neuras- 
thenia. 


F. INFECTIONS AND EXHAUSTIVE DISORDEKS 
1. InFKOTIOUS ToXiEMIAS 

Delirium and a Korsakoff syndrome are the more actue, and naurasthenia 
the milder, signs of mental disorder due to an infectious fever. In many 
of the cases, however, in which mental disorder is attributed to ‘‘ sepsis ” 
or other infection, either the mental changes are unconnected with the 
infectious process or there has not been an infectious process, as is often 
found when one inquires into an alleged attack of “ influenza ” and finds 
it was nothing of the kind. There are three possibilities : the mental changes 
are mainly due to the infection ; they are independent of the infection ; 
they are partly due to the infection and partly to other, usually constitu- 
tional, causes. I'he depression that occurs in and after many infections 
is usually of the third category mentioned ; delirium instances the first 
possibility ; and the second is often exempli lied when some non-organic 
syndrome is put down to “ latent sepsis ” in the bowel or the tooth socket 
or some rather inaccessible cavity. It is not that infectious toxaemia is 
always innocent of doing this sort of psychiatric harm, but that it is far 
too often charged with the offence when it is blameless. 

Wherever a delirium or other mental disturbance of one infection differs 
from that of another, e.g. the delirium of typhoid from that of pneumonia, 
the dilference lies only in the severity and duration of the physical effects 
of the intoxication and in the pecuharities of the affected person ; no mental 
symptoms specific to any one infection can be demonstrated. Among the 
individual peculiarities just mentioned must be included a constitutional 
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predisposition or readiness to respond with symptomatic psychoses to mainly 
physical ills. 

There are a few infections that hardly ever cause menbal disturbance, 
e.g, tetanus and diphtheria ; others do so by their local cerebral incidence, 
e.g, malaria or encephalitis Icthargica. Tuberculosis, from its chronicity and 
its occasional incidence on the central nervous system; has a special position. 
Its treatment, moreover, especially in the pulmonary form, necessitates an 
abnormal, unsatisfying life for a time, and this with the toxaemia seems to be 
responsible for euphoric or anxious restlessness in which erotic tendencies 
and irritability are often prominent. Spes phthisica is partly attributable 
to toxic euphoria, in part it is a form of over-compensation for fear. 


2. Exhaustion and Inanition 

These, especially if conjoined with some shattering experience — an earth- 
quake, an invasion, a bereavement — bring about severe mental disturb- 
ance, c.g, a twibght-state or a delirium. Hemorrhage and cachexia may 
be responsible for “ light-headedness,” as in advanced carcinoma, or after 
a severe operation. 


(I METABOLIC, ENDOCRINE, AND VISCERAL DISEASE 
1. Metabolic Disorders 

Various metabolic disorders can similarly, i.e. non-specifically, affect 
mental health. Diabetes, for example, which is especially frequent in families 
with a predisposition to affective psychosis, may be accompanied by transient 
phases of depression, anxiety or excitement which correspond to changes 
in the blood-sugar level, or a ketosis may be ushered in by mild delirium. 
A diabetic pseudoparesis, with peripheral neuritis, may cause slight diffi- 
culty in diagnosis. In children, insufficient carbohydrates may be responsible 
for anxiety, naughtiness, and other disturbances of behaviour. Anomalous 
psychic states may be produced in the rare condition of hyperinsulinism, 
and be mistaken for hysteria or an anxiety state of the psychogenic sort. 
Gout may occur in people predisposed to affective disorder ; often a de- 
pressive phase precedes an attack. Alkalosis and anoxaemia may each 
be the cause of mental disturbance of the organic type. In 'pernicious 
ancemia there may be symptoms, e.g. an acute confusional state, referable 
to the structural changes in the central nervous system, but more often 
depression occurs without “ organic ” features ; mania can also occur, 
and in some cases a chronic paranoid condition. The more “ organic ” 
the picture, the poorer the prognosis for a return to mental health. Of 
deficiency diseases pellagra is the one most commonly productive of mental 
disorder. It must be remembered that a long-standing anorexia, of psycho- 
genic origin, or occurring in the course of a chronic melancholia, may itself 
lead to a pellagroid condition, so that the symptoms of mental disorder will 
then be‘ those of the original illness plus those due to the deficiency. The 
clinical picture is sometimes very like that of hysteria ; or the usual organic 
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syndromes may be produced, especially florid confusion with perhaps 
hallucinations of fire. 

In the metabolic disorders just mentioned the physical phenomena are 
relatively coarse and obvious. It is in some oases proven and in others highly 
probable that less obvious metabolic disturbances are either among the 
primary symptoms of “ functional ” mental illness, or are its pathological 
basis. The acid-base equilibrium and the electrol 3 rtes of the blood, the meta- 
bolism of carbohydrate, fat, and protein, and the chemical regulation of tWe 
vegetative activities are all, in such forms of mental illness as schizophrenia 
and mania, subject to changes which have not as yet been used in the pathology 
or treatment of these conditions, because the findings are not Buflioiently\ 
constant or specific ; it is also likely that our methods of investigation are not\ 
delicate enough. 

2. Endoceine DisoEnEES 

These play a more prominent role in the investigations than in the clinical 
practice of psychiatry. Many endocriiie preparations have, it is true, been 
administered to schizophrenic, sexually jjejyerted, and melancholic patients, 
either empirically or in accordance with a premature and ill-devised theory, 
but the good results of all this are negligible. ' tl^lstrin treatment^ of meno- 
pausal neuro-vegetative symptoms is a rational prdc'<?dure. The blind use 
of the endocrine glands in the theory and practice of psychiatry has had 
its day. 

Exophthalmic goitre is more prone to occur in anxious, nei'^o^® people, 
especially after some sudden shock. The usual concomitants — pt 
tension, irritability, difficulty of concentration, and liability to' sudden 
changes of mood — may be complicated by a definite mania or 
and, if the disease be severe or advanced, delirium and confusion may 
vene. Though such organic syndromes mean as a rule a bad prognosis, 
sometimes clear up dramatically after operation. The interaction of con!.”^^' 
tutional and psychogenic factors with the actual thyrogenic intoxicatio’*^ 
makes some treatment of the anxiety by psychological as well as other method' ® 
desirable in many cases of exophthalmic goitre, either as a preliminary or 
supplement to partial throideotomy. 

In adult myxesdema the slowing of mental activity may sometimes be 
accompanied by a chronic paranoid psychosis, or there may be a phase of 
excitement with hallucinations ; the variety of syndromes that can occur is 
referable to pre-existing constitutional tendencies and to the varying severity 
and rapidity of development of the thyroid deficiency. An apparently 
“ functional " syndrome may precede the overt myxeedema. 

Juvenile and congenital myxoedema is described elsewhere (see p. 495). 

Tetany may be signalised by epileptiform seizures, or there may be a 
proneness to psychogenic fits ; thus the patient may spontaneously over- 
breathe until a sufficient disturbance of calcium, etc., results in an induced 
convulsion. Hysterics sometimes use hyperventilation in this way to induce 
a passing tetany. In severe tetany a resistive lethargy or an excited incoherent 
confusion may occur. 

Pituitary diseases are more often accompanied by mental symptoms that 
are a comprehensible reaction to the physical symptoms than by organic 
syndromes ; the latter when they occur may be due to increased intracranial 
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tension. In acromegaly, depression, reserve, touchiness, and irritability are 
not surprising, though some acromegalics remain cheerful as long as their 
disabilities are moderate, and sometimes there is a blindness to the disease, 
a lack of insight, even when it is advanced. In dystrophia adiposo-genitalis 
a rather childish placidity may be met. In adiposis dolorosa depression may 
be severe, or hysterical symptoms may develop. Simmonds’s disease may be 
accompanied by depression, severe anorexia, reaction to the psychosexual 
disturbance, and, in the later phases, by organic syndromes due to the 
cachexia. Similarly, disorders of pituitary function have been found in some 
cases of “ anorexia nervosa.” In Cushing’s basophil syndrome depression 
and other mental disturbances can occur : we have seen a severe paraphrenia 
develop during the course of the illness. 

Addison's disease is accompanied by a neurasthenia of which for a time the 
physical basis may be quite overlooked (as may also occur in myasthenia 
gravis) ; in the later stages delirium has been known to occur. 

Sexual e'pochs may in women be associated with mental disorder of the 
organic type, e.g. some psychoses of pregnancy and the puerperium. During 
pregnancy plain psychosis is rare, but hysterical symptoms, depression, and 
anxiety are fairly common, especially if the mother is reluctant to have another 
baby \ a gross psychosis may, however, break out during the latter months of 
pregnancy. The organic mental syndromes may develop along with poly- 
neuritis, eclampsia, or chorea gravidarum. Termination of the pregnancy is 
called for on account of the mental condition when there are symptoms of 
organic psychosis which are Likely to get worse, a history of suicidal attempts 
or infanticide in connection with previous joregnancies and a depression again 
in this one, or if on other grounds there is a clear risk of suicide or other 
untoward result of the mental illness, should pregnancy continue. The 
decision is often a very difficult one, requiring an expert knowledge of 
psychiatry for the careful appraisal of aitiology and prognosis essential in 
every case. The question must turn mainly on the therapeutic value of 
terminating the pregnancy, so far as the mother’s mental state is concerned, 
as well as upon the stage of pregnancy reached. 

In the puerperium “ functional ” psychoses often develop in predisposed 
women ; if there be septicajmia as well, a confusional state or a delirium, 
followed by a period of neurasthenia, may occur. In many cases the delirious 
puerperal psychosis clears up in a week or two ; the more endogenous varieties 
have sometimes a less satisfactory outcome than their form and onset suggest. 
Infanticide may occur in a puerperal psychosis, especially if the mother has, 
while pregnant, felt resentful at having a baby or been troubled by murderous 
preoccupations, e.g. obsessions. Psychoses of lactation are rare, and seldom 
of the organic type. Menstruation is apt to be associated with depression, 
irritability, and languor in many women, especially during the few days 
before the period begins ; there are no menstrual psychoses, but the liability 
to suicide and to psychopathic reactions is somewhat higher at this time. 
Puberty and the climacteric are periods of stress during which schizophrenic 
and affective disorders may occur. The effects of castration are dependent 
on the age at which the gonads are removed : intellectual development is 
unaffected, but the emotional and conative activities of those castrated in 
adult life may be impaired. Neurasthenic symptoms are frequent, and in 
women anxiety symptoms may appear. 
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3. Visceral Disease 

This may be directly responsible for mental disorder of the organic 
type. Thus cardiac disorders predispose to an anxiety, which at night may 
take the form of mild delirium, with restlessness, terror, disorientation, and 
auditory and sometimes visual hallucinations. With improvement in the 
circulation, the mental symptoms disappear, or remain only as a moody 
unrest. Keferencc has already been made to arterial hypertension (seel 
p. 1829). The connection between alimentary disorders and neurasthenic! 
states is well attested, and is striking in children. Jaundice may be accom- ' 
panied by severe depression, but seldom leads to delirium, save in the case 
of acute yellow atrophy. JJrcemia may disturb consciousness greatly, in 
the form of any of the organic syndromes, from a twilight-state to a euphoric 
dementia ; a Korsakoff condition can occur, but is infrequent. 


11. MENTAL DEFICIENCY 

As already stated, there is nothing in principle to separate these 
from other forms of cerebral impairment save that they occur at an 
earlier stage of life. As with mental disorder, they shade into normality 
so that no man can say where stupidity ends and feeble-mindedness begins. 
Again, as with mental disorder, the same clinical picture may be due to 
a variety of causes ranging from heredity to trauma. They are, moreover, 
delimited rather by social than by other criteria, and they are not definitely 
associated with any constant pathological findings. In that they arc capable 
of only limited improvement when well established, and that the intellectual 
functions are more obviously damaged than any others, their similarity 
to dementia is easily seen. They are not by any means cases of purely 
intellectual defect ; they represent, it is true, one extreme on the scale which 
has people of great intellectual ability at its other end; but they are also 
examples of a general impairment of mind, affecting the emotional and 
conative functions, and often associated with a more general impairment 
of the whole organism, which may be seen in its physical structure. Since 
the milder forms arc indistinguishable (except on an arbitrary reckoning) 
from what may be termed normal stupidity, it is difficult to use rigorously 
the official definition of mental defect, as a condition of arrested or incomplete 
development of mind existing before the age of 18 years, whether arising 
from inherent causes or induced by disease or injury ; but the description 
is serviceable. It shbuld be recognised that, just as “ psychosis ” differs 
from “ neurosis only in a rough social sense, turning on the need for special 
care; and “neurosis’’ from “normality” only in respect of the limitations 
the former imposes on one’s daily life as a social organism, so does the dis- 
tinction between normality and feeblemindedness, and between gross or 
certifiable deficiency and the lesser forms, turn on the social adaptation of 
the person in question. To complete the points of similarity there is recog- 
nised a “ moral defectiveness,” which has its parallel in some kinds of “ psycho- 
pathic personality.” The effects of encephalitis lethargica, parenchymatous 
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s^^hilis, and thyroid deficiency upon the mental state and development at 
different ages, or the varying results of amaurotic familial idiocy in the 
infantile and the delayed juvenile form, illustrate how important is the 
stage of growth or maturity at which damage is done. 

etiology. — The common division is into primary and secondary, 
though an alternative distinction has been proposed between those who 
represent the lower extreme of normal variation (the “ subcultural ” group) 
and those in whom a gross structural pathology is discoverable. The primary 
or hereditary group is a large one, making up approximately three-quarters 
of all cases of mental defect. This is an estimate arrived at by independent 
workers, but likely to be changed as we acquire better methods of deter- 
mination and subtler views of the interplay between environment and 
heredity. The grosser the deficiency the less important the hereditary 
factor, except in some rare well-defined anomalies such as amaurotic idiocy. 
Familial concentration of a given form of defect is specific for each clinical 
type. Dominant inheritance is more evident in the families of simpletons 
than of idiots. An incompletely dominant single factor or a combination of 
several genetic factors may be responsible. The mode of transmission of 
amaurotic familial idiocy and of phenylketonuria is recessive ; that of epiloia 
dominant. 

The environmental causes are prenatal (e.r/. mongoloid idiocy), con- 
genital, or infantile (e.g. birth injury to the brain, meriingo-enccphalitis, 
hydrocephalus, cerebral syphilis). Various poisons and deficiencies may 
be responsible, as in the well-known instance of cretinism, as well as certain 
malformations of the cerebral tissue, e.g. microgyria and porencephaly, and 
of the cranium, e.g. oxycephaly. Sensory defects, as in a deaf-mute, may 
greatly impair mental development. It is possible that some cases of schizo- 
phrenia beginning in the first few years of life are indistinguishable from 
mental defect and arc diagnosed as such ; in more general terms, it may be 
said that the mechanisms commonly implicated in the adult illness schizo- 
phrenia may be those chiefly affected from the beginning in some cases 
diagnosed as mental defect. 

Pathology. — In many cases there are no significant findings ; this is 
particularly the case with high grade defect. It is probably impossible 
from the histological appearances to infer the extent of hereditary or exogenous 
causation. Developmental anomalies, such as general hypoplasia and 
macrogyria may, however, be mingled with evidences of a past lesion, as 
in porencephaly or hemiatrophy, or with sigiis of a disease actually present, 
as in amaurotic idiocy, cerebral lues, and tuberose sclerosis. 

Symptoms. — The customary classification is into idiots (who are too 
defective to be able to guard themselves against common physical dangers 
like falling into the fire), and imbeciles and feeble-minded persons (who 
need to be looked after because of their incapacity to manage their affairs 
or to profit by instruction). Imbeciles cannot earn their living ; the feeble- 
minded cannot get on in an ordinary school, but may learn a good deal 
in a special school and be able to earn a living. The criterion is in each 
case mainly a social one ; the same is true of “ moral defect,” i.e. mental 
defect coupled with strong vicious or criminal propensities. Although these 
terms are defined in an Act of Parliament, they are vague and of adminis- 
trative rather than medical use. At attempt has been made to render 
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thetn Dior6 precise hj psycliometric means : tlie customary tests for mental 

age are applied, and if the subject’s intelligence- quotient 

be less than 20, he is called an idiot ; if it be between 20 and 50, an imbecile ; 
if between 50 and 70 feeble-minded. It must, however, be recognised that 
though mental defect is mainly a matter of intellectual capacity, it is not 
solely this, and that intelligence tests, however valuable and trustworthy,! 
cannot give a complete indication of the degree of mental defect. Even! 
the intellectual defect may be uneven, showing much more in some tasks ' 
than in others, and it would be an error to suppose that a mentally defective 
person with a mental age of, say, 9| years is mentally in the same state as 
a hormal child aged years. 

The physical symptoms are chiefly due to lesions of the central nervous 
system : birth trauma may have led to paralysis, spasticity, athetosis ; 
or there may be evidence of an inflammatory condition of the brain and 
its membranes, as from syphilis. The whole clinical picture may be greatly 
coloured by the motor disturbance, e.g. continual rocking and twisting 
movements, grimaces, and abnormal posture. The special senses may be 
affected, as the result of an independent anomaly, e.g. coloboma, misshapen 
ears ; or from a common cause, e.g. interstitial keratitis, the retinal' changes 
of amaurotic idiocy. It is dubious whether the “ stigmata of degenera- 
tion,” such as a “ Gothic ” palate or a Darwinian tubercle, occur any more 
frequently among defectives than in the rest of the population : at all events, 
there arc none that can be used diagnostically, except in the case of mongoloid 
idiocy. There are, however, some correlations between somatic anomalies 
and mental defect. Thus, there are more physical defects among these 
people than in the average population, and this becomes more evident as 
one looks lower in the scale of mental defect, in which skeletal and cardio- 
vascular anomalies may fairly often be found, sometimes, but not always, 
due to thyroid or pituitary disorders. The mongoloid variety is described 
below. 

The mental symptoms are lack of intelligence and of the normal exercise 
and control of primitive tendencies. This may be extreme, as in idiots, who 
cannot be taught to feed themselves and keep clean or who can only just 
recognise their companions and make their elementary needs known — they 
are, indeed, much less intelligent than an animal. Imbeciles are usually 
incapable of learning and remembering any but very simple matters. They 
may, however, be able to do automatically what they cannot understand or 
put to indejjendent purpose : thus, " idiots savants ” are especially clever at 
doing mental arithmetic, recalling dates and other such operations. What 
imbeciles manage to le^m they cannot utilise in any but the most familiar 
circumstances. Abstract concepts ate too hard for them, aLnd their judgment 
is as poor as their grasp or awareness of what is relevant in any situation. 
Though in many ways suggestible and accessible to flattery, they may be 
obstinate and egotistical, and readily fall into antisocial courses, e.g. pro- 
stitution, vagrancy, crime. Crude sexual offences or murder may be com- 
mitted as lightly as some minor deception. The personality of imbeciles 
varies widely : some are docile and kindly, others rough or deceitful and 
vindictive. It depends much on their upbringing. It has been fouud that in 
satisfactory conditions only about 8 per cent, of defectives show antisocial or 
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troublesome behaviour. But though the deviations of personality may not 
lead to delinquency, it is common to find in mentally deficient persons defects 
of temperament and character, as well as of intelligence, which are reflected 
in social inefficiency. This is most important in the feeble-minded, who 
have intelligence enough to learn an occupation ; whether they can earn 
their living by it will depend on their character and the way they have been 
brought up. 

Many persons who are high-grade defectives, when measured by formal 
tests, are not taken to be such because of their social adaptability, their 
fluency and capacity for keeping their head above water as long as economic 
and other stresses are light. There are instances of people classed as mentally 
defective during childhood, because of their backwardness in school and their 
low score in tests, who later in life amass money by their own efforts, or even 
hold a responsible position. A majority of high-grade defectives, however, 
live dependent and often troublesome lives ; at most they do simple repetitive 
work. Many of them are unstable creatures, whose psychopathic personality 
may bo sufficiently antisocial for the term moral deficiency ’* to apply to 
them. Hysterical trends may show themselves in crude phenomena, e.g, 
convulsions, counterfeit insanity or fantastic lying ; and religious and artistic 
pretensions may take in gullible followers and even lead to the founding of 
ephemeral movements. 

Defectives are prone to disturbances of mood, sometimes arising out of 
awareness of their inferiority and its social consequences. Sudden outbursts 
of excitement may show similarity to manic or catatonic h3rperkinetic states ; 
they may be accompanied by a paranoid hallucinosis, mainly auditory, 
which clears up with startling rapidity in a day or two. In respect of these 
psychotic episodes, defectives arc like epileptics and juvenile encephalitics, in 
whom a cerebral impairment has likewise occurred before the attainment of 
maturity. Some of the morbid phenomena, especially in idiots, are very 
similar to the disorders of motility seen in schizophrenics, because, it may be 
assumed, the same bodily mechanisms are implicated. 

The Mongoloid type of idiocy is characterised by striking physical features. 
Probably the outcome of intra-uterine conditions, it is most frequent in last- 
born children in a large family, or in children born of elderly mothers ; parental 
syphilis may occasionally be the cause. In many cases the brain-stem and 
cerebellum have been disproportionately small, and other signs of maldevelop- 
ment have been reported. It is likely that hereditary factors of a recessive 
nature also play a part. The condition is usually present from birth ; physical 
growth is slow, and has stopped by the time the child is fifteen. Defective 
growth of the skull, leading especially to abnormalities of the base and the 
orbit, are responsible for the peculiarities of cranial shape. The pituitary 
gland has been reported as showing an increavso in eosinophil cells and defici- 
ency of basophil cells. The appearance of these usually happy idiots and 
imbeciles is rather suggestive of a Mongol or of a foetus. The skull is small 
and round, and the junction of occiput and back of neck flat ; an epicanthic 
fold across each inner canthus, narrow tilted eye-slits and lids without lashes, 
red cheeks, fissured and often protruding tongue, stubby depressed nose 
with nostrils looking forward, irregular late-appearing teeth, coarse hair 
on the scalp, small facial bones and occasional neurological anomalies, such 
as nystagmus, make the head of every mongoloid a disagreeable but ready 
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index to his disorder. That the disorder is a general one the rest of his body 
testifies ; his limbs are lax and over-mobile at the joints ; he has broad, 
clumsy feet and hands, with short fingers and a crease running straight 
across the palm, protuberant belly and low stature ; and perhaps a con- 
genital cardiac lesion. The similarity in a few respects to juvenile myxoedema, 
and the occasional concurrence of the two conditions sometimes make 
differential diagnosis difficult ; not all of the signs here mentioned need bje 
present in any one case. On the mental side, there is a liveliness and am^ 
ability not often seen with so much intellectual defect : the patients like 
music and little jokes of a primitive sort ; they will imitate gestures, bun 
seldom learn to speak properly with their rough harsh voices. \ 

' The forms of deficiency due to thyroid insufficiency and cerebro-macular\ 
degeneration are referred to elsewhere (pp. 1814 and 1624). Epiloia is 
the name given to the rare condition in which tuberose sclerosis of the 
brain, adenoma sebaceum and tumours of the kidney and heart may be 
associated ; epilepsy is common, and there are gross mental disturbances. 
Gargoylism is a rare chondrodystrophy, with hepato-splenomegaly and mental 
deficiency. Phenylketonuria may be recognised by the characteristic meta- 
bolic disturbance. It is a hereditary disorder, due to a single autosomal 
recessive gene. 

Diagnosis. — Recognition of gross mental deficiency calls fof no skill. 
The degree and kind of impairment, however, and the somatic variety or 
cause have to be worked out in every case. The latter problem — a minor 
one, except in the case of juvenile myxeedema and syphilis — is to be settled 
by careful physical examination and inquiry into the history. The former is a 
matter of assessing intelligence and social aptitude. 

The assessment of intelligence is nowadays a matter of giving the patient 
tests which have been standardised on average samples of the population. 
What is average or normal at a given age is therefore known, and the defective 
child’s performance can be compared with this. The most popular and 
serviceable tests are modifications of those put forward by Binet and Simon 
in 1908. As these may give a rating that depends unduly on the child’s 
educational opportunities and facility in language, and may not indicate 
special abilities, e.g. in mechanical matters, many other tests have been worked 
out which supplement or, in certain cases, replace the Binet scale. A child 
under the age of 5 cannot be satisfactorily dealt with by the Binet tests, 
which moreover have only limited value for measuring the intelligence of 
adults. It is difficult to agree about what in a normal child must be regarded 
as the limiting age at which he becomes of adult intelligence ; it is generally 
taken as 14 or 16 years. In all tests the emotional state of the subject is a 
factor that influences his performance. The emotional reactions to being 
tested must be takefi, along with responses to more familiar situations, e.g. at 
home or at school, as evidence of the soundness or instability of the child’s 
personality ; by such criteria must be judged the social development of the 
patient, his fitness for living in the community or being put under lasting 
surveillance and control. 

Treatment. — Peophylactic. — Eugenic measures are desirable for the 
rare hereditary conditions, like amaurotic idiocy, and in the case of those 
imbeciles and feeble-minded in whom genetic rather than environmental 
causes have been responsible for their maldevelopment and who are capable 



AFFECTIVE DISORDER 


1851 


and desirous of procreating — ^idiots do not procreate. Voluntary sterilisation 
for eugenic reasons has been recommended by a Departmental Committee, 
but has not yet been explicitly sanctioned by law. Birth control, therefore, 
is the eugenic mcasore to be advised in cases in which defectives seem likely 
to transmit their defect ; unfortunately few such defectives can be relied on 
to observe contraceptive precautions effectively. Segregation may indirectly 
serve the same end. Well-managed parturition and treatment of parental 
syphilis are the only other practicable ways of forestalling defect. 

Educational and social . — ^IMuch improvement may be attained by the 
training of defectives : it is work for experts. Where there are special 
disabilities, e.g, of the senses, or of sucli capacities as reading and writing, 
attention to these may lift the child out of the class of mental defectives 
altogether. Whether the child lives at home or in a colony or institution 
will depend not only on the degree of his intellectual and social deficiency, 
but also on the adequacy of his home circumstances. There are many kinds 
of provision for the care of the 300,000 defectives in England and Wales, 
ranging from special schools and statutory supervision to mental hospitals ; 
40,000 defectives are in institutions and nearly 35,000 are under statutory 
supervision. Well-run colonies serve to socialize many defectives hitherto 
vicious or violent, who can then go out and live more or less usefully in the 
community. Some, however, prove intractable, especially those who have 
epileptic fits. 

Physical . — The bodily disturbances, e.g. contractures and paresis, call 
for orthopaedic treatment, which sometimes indirectly benefits the mental 
state. The treatment of the forms due to thyroid deficiency or syphilis is 
described elsewhere. 


AFFECTIVE DISORDER 

This is of three types : 

1. Manic excitement and hypomania. 

2. Melancholia and mild or neurasthenic depression. 

3. Agitated depression and anxiety state. 

There is in each case a major and a minor form. Each is related to a 
more or less characteristic personality, and for each the cause of occurrence 
may be chiefly environmental or chiefly hereditary. Combinations are 
frequent (mixed forms), or there may be successive appearance of the different 
types, often with an interval between the attacks. A benign outcome or 
periodic course is the rule for the major forms, but not for the minor, which 
often tend to become chronic. This is partly because the environment can 
have more influence, whether for good or bad, on the course of the minor than 
of the major, more explosive and sweeping, forms. It would be a very 
convenient thing if endogenous cases could be sharply differentiated from 
psychogenic ones, as in the Kraepelinian scheme, but it cannot be done. 

etiology. — Intrinsic.— Heredity is the most constant single cause. 
Research has been mainly into the major manic-depressive cases. The 
genetic factor is weakly dominant. It may be that more than one gene is 
concerned, but this is hard to tell, because the predisposition to an affective 
disorder may be latent in persons who have not been subjected to the stresses 
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that would make it manifest, and consequently the usual Mendelian figures 
are not obtained. The present state of knowledge is illustrated by studies 
on manic-depressive twins, among whom 69 per cent, of those monozygotic 
{i.e. with identical heredity) were alike affected with the disorder, while the 
corresponding figure was only 16 per cent, for the dizygotic pairs {i.e. with 
dissimilar heredity). In the 31 per cent, of monozygotic twin pairs who were/ 
not alike in respect of mental illness, the difference must have lain in thel 
environment, thus showing the relative importance of external factors in\ 
causing the inherited tendency to become manifest. Although not manifest 
as illness, the inherited tendency may express itself in bodily and mental 
constitution. 

' The bodily habit that is found in a majority (not the overwhelming 
majority) of those with affective psychoses is called “ pyknic. It is best 
seen in men after the age of 30. It is characterised by large visceral cavities 
(head, thorax, belly), a tendency to fat on the trunk, slender shoulder girdle 
and extremities, stocky build, a broad face on a short massive neck, thick 
receding hair and, later, baldness, venules on the cheeks, and a disposition 
to arthritis, gout, diabetes and especially arterio-sclerosis. As this John 
Bull build is so common in mentally healthy people, it cannot be regarded 
as a precursor of mental illness, but only as an indication that some of the 
constitutional and genetic causes, or biological requirements, for*affective 
psychoses are present. 

The same is true of the mental constitution or personality. Here there 
are several groups, shading off on the one side, by way of cyclothymia and 
other intermediate forms of mild disorder, into definite affective psychosis, 
and on the other into normal and stable personality. There arc those with 
a pervading gloominess, pessimism and feeling of insufficiency that spoils 
their lives ; others who are for ever anxious, keyed-up, wondering whether 
something has gone wrong or will go wrong, and whether it is their fault — 
careworn worrying creatures ; while a third group is made up of the lively, 
enterprising, confident, sociable people, whose euphoria is patent. Irrita- 
bibty may be found in any of these groups, especially the second and the 
last. Contrasted or different features are often found mixed in the same 
patient. The most striking characteristic of the personality of manic- 
depressive patients is their ready responsiveness and lability of mood ; 
they fluctuate with their surroundings, and in many instances pass 
suddenly and with small occasion from one mood into another far removed 
from it. 

The signs of affective illness may appear in childhood, though major 
outbreaks of mania, depression or agitation are rare before puberty. When 
these occur, the phases are usually brief and the environmental influences 
strong. Milder forms* are often regarded as normal, since night-terrors and 
other fears, mischievous gaiety and sulky gloom are all familiar enough in 
children ; it is the degree, occasion and persistence of the affect which must 
decide whether it is morbid. 

The psychological crises of puberty are only occasionally affective — 
chiefly self-reproachful depression or agitation — but during adolescence 
the illness becomes more frequent ; it seldom, however, calls for mental 
hospital care. Each menstrual period may be accompanied by depression 
or restlessness, usually coming on about two days before the period. In the 
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third decade of life the number of cases steadily rises, and there is another 
peak in frequency between the ages of 46 and 55. The latter, “ involu- 
tional,’* cases show the influence of age strikingly, so much so that they are 
often considered as separate disorders. 

There is little to choose between the curves of age incidence for morbid 
depression and morbid anxiety of whatever degree ; for mania the frequency 
is highest before the age of 30, as also for alfective illnesses with a strong 
confusional flavour. Pregnancy is frequently accompanied by depression 
and agitation ; psychological factors are mainly responsible. After child- 
birth, though there be no septicaBmia, affective illness can occur, running a 
typical and often lengthy course. 

The female climacteric is a time when anxiety usually mounts, and 
is accepted as an ineluctable effect of “ the change.” It may become definite 
illness, persisting even for two or three years. It is doubtful whether there 
is a specific connection between the endocrine causes of the menopause and 
so-called climacteric insanity ; the melancholia then coming on is like the 
melancholia of five or ten years later, or the melancholia of middle aged and 
elderly men in whom the endocrine changes are not the same. The influence 
of sex as a whole is obscure. Women have this illness more than men, though 
the manic form is relatively more frequent in men. Tlie reactivity is often 
greater and the syndrome less clear-cut in women. 

There are geographical differences, sometimes thought to be racial, in 
the incidence, but the little that is known points to environmental rather 
than intrinsic causes for this. It has been suggested that affective psychoses 
arc commonly linked up with high intellectual gifts ; another says they have 
affinity with mental defect. The former statement has much better support 
than the latter, but both probably are fallacies depending on the material 
selected for study. 

Extrinsic, — Physical . — Chronic toxaemia and acute infections, especi- 
ally influenza and pneumonia, can be responsible for the illness. Various 
drugs help to heighten the anxiety to a morbid degree, e.g. alcohol in certain 
circumstances, insulin, or hyoscine. Cerebral trauma may provoke an attack. 
The list of i)hysical factors could be much added to, but it must be borne 
in mind that wherever a distinctive, rather than incidental, physical cause 
can be found, the condition passes over into the category of organic 
psychoses. The most difficult cases in practice ar(i those in which there is 
a question of cerebral arterio-sclerosis or exophthalmic goitre ; the affective 
disorders indisputably due to these two diseases may be quite indistinguish- 
able from others for which there is no such organic basis. The problem here 
is clinical rather than fundamental; since vascular, cerebral, endocrine and 
autonomic functions are particularly concerned in the mechanism of emotional 
change, certain disturbances of the physical apparatus will necessarily be 
accompanied by many of the psychological phenomena of these emotional 
changes. The depression of paralysis agitans and the anxiety of coronary 
disease are of the same order. The notion that coitus interruptus and other 
sexual practices produce anxiety is unfounded, but they may contribute to it 
by psychological means. 

Psychical . — A recent misfortune may be the cause : of such, there is a 
great variety, ranging from commonplace to tragic. Any calamity to which 
human beings are liable may provoke an affective breakdown. Sometimes 
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it is induced by the insanity of a close relative. However trivial it seems to 
outsiders, the event that has precipitated an affective attack has been felt 
as a catastrophe by the patient ; there are no records of great and sudden 
happiness causing an affective psychosis. The nearest approach to a specific 
connection between the precipitating happening and the type of affective 
illness is seen in the anxiety disorders which follow a terrifying experience 
such as exposure to shell fire and bombardment from the air ; morbid depres • 
sion following bereavement, financial setbacks or degradation is an under\ 
standable response, it is true, but to ascribe the type of response dircctly\ 
to the nature of the experience is specious, since on another occasion it may be 
with hilarious mania that the calamity is met. 

' Moreover, the experiences of a lifetime will have determined what calami- 
ties arc most felt ; they need not be calamities in other people’s eyes at all. 
Experiences, spread over years, are the common extrinsic cause of the more 
chronic neurotic forms of affective illness : this applies least to chronic 
hypomania. In these chronic conditions the patient’s own behaviour has so 
much to do with what happens to him, as it were, from outside that to separate 
extrinsic from intrinsic is very hard. 

Pathology. — The physiological changes arc characteristic only of 
emotional disturbance, not of morbid emotional disturbance ; and therefore 
they are not of diagnostic value. They consist in lability of blood-pressure 
and pulse-rate, abnormal motility of plain muscle, especially in the alimentary 
tract, carbohydrate disturbances, variations in cither direction of the rates of 
salivary and other secretions, and decreased psychogalvanic activity. The 
changes are variable from patient to patient and are not always discoverable. 
More significant are changes in basal metabolism, weight, sleep and men- 
struation ; loss of weight is the rule during the iUness. Irregularity of menses 
and then amcnorrhoea often occur. Hypercholesterinsemia, rise in the blood 
iodine content, changes in the K/Ca ratio, and diminished cellular respiration 
have been alleged, not as yet conclusively. 

The psychological changes, in spite of great external differences, have the 
following in common : the morbid phenomena are in accordance with the 
prevailing mood, though not wholly derivable from it ; thought is less pur- 
posively directed to impersonal ends than it would normally be, but more 
purposively to personal ones ; there is a small number of topics of pre- 
occupation in each patient, but his ways of arranging and embellishing them 
can be many ; the whole body (or parts of it) often receives much of the 
patient’s attention, because of more or, it may be, less feeling in it (hypo- 
chondria, depersonalisation) ; misconstructions abound, with consequent 
ideas of self-reference and persecution as well as miaidentification ; and 
there is a feeling of inner tension, unrest and excitement, however apathetic 
or care-free the patieflt’s demeanour. 

The seemingly greater quickness and capacity of manic patients has not 
been confirmed by psychomotor, intellectual and association tests ; hypo- 
manic patients sometimes, however, do better than in their normal state. 
This can be compared to the effects of increasing doses of alcohol. Patients 
with affective disorder are more irritable and excitable than is normal. 
Time appreciation may be grossly disturbed : personal time seems to pass 
very differently from clock time ; time may seem to stand still ; no future 
is conceivable. Perplexity may be conspicuous, and explanations of this 
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in termB of Gestalt psychology, conditioned reflexes, and toxesmia have 
been proffered. 

The effects of experience in bringing about this illness cannot be ex- 
plained in terms of a logical and coherent system, unless one accepts the 
premises of that system and infers what cannot be observed. Consequently, 
as there are several such psychological systems, there are several explana- 
tions. They state the conjectured ways in which instinctual energy or libido 
may become misdirected because of environmental conditioning, frustration 
and loss. It is possible to eschew such conjectures and at the same time to 
see the conditioning, the threats, frustration and loss that have under- 
standably brought the patient to an excess of sadness, excitement or fear. 

Symptoms. — Symptoms op Mania. — There is excitability of mood and 
movement. The mood is mostly one of jollity, rather infectious, but likely 
to become boring or overbearing ; occasionally it turns to anger and resent- 
ment. It is labile ; tears will flow readily on some trivial occasion, to pass into 
laughter in a twinkling. 

Thinking is apparently rapid. There is flight of ideas, with successive 
words and phrases loosely connected only by similarities of sound or chance 
associations. Consequently, the patient wanders from the point ; whether 
he can come back to it depends on the severity of his condition. Jokes, 
self-praise, flighty comment on his surroundings, and facile optimism make 
up the tenor of his exuberant conversation. Nevertheless, the number of 
topics he touches on in the course of the day is often more limited than if he 
were in normal health : he reverts to a few matters over and over. He may 
criticise himself, with cynical bitterness or humour, as he criticises others ; 
ho may talk a lot about bodily disturbances, e.g. his varicose veins or his sore 
throat. His mood and expression are consonant with what he says. He is 
dis tractable, herein seeming at the mercy of his sensations and of every 
small detail, whether it be inside himself or, as is more common, connected 
with things about him. Judgment is impaired. 

Delusions are less common than distortions and misstatements. People 
are wilfully called out of their names, events misrepresented, bodily sensa- 
tions exaggerated, and accusations of ill-treatment or persecution irresponsibly 
preferred and sometimes long persisted in. The more confused and excited 
the patient, the more likely to be deluded and even hallucinated. Most of the 
seeming hallucinations are /apons de parler or illusions ; sometimes the patient 
is, as it were, pretending or acting the part of a hallucinated person. 

Activity is exaggerated, and in severe cases incessant. Its object may 
change from moment to moment, but sometimes the main end is kept per- 
tinaciously in view. The patient, if tactlessly thwarted, gets angry, sulky 
or violent. He feels very strong, and seems untiring. He has many schemes, 
of an optimistic cast, and, in the course of putting them into action, may be 
extravagant, inconsiderate or interfering. Sexual excesses or drunkenness 
may occur and bring much harm, especially when the patient is a young 
woman. Troubles with the police arise through silly pranks or self-confldent 
exploits. 

Sleep is brief but deep. In the early and mild stages the patient looks 
exceptionally well, but after weeks or months of over-activity and little sleep 
he looks exhausted, with sordes on his lips, hoarse voice, drawn skin and 
perhaps less total activity but many unfinished little movements. Food is 
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welcomed in the mild stages ; when the activity is great, the patient does not 
give himself time to eat, but plays with his food or is continually diverted to 
something else. Sexual desire is at first heightened but potency less. 

The symptoms vary widely in degree. Mild hypomania may be an 
enviable time of well-directed expansive energy, unencumbered by some 
habitual restraints ; gross mania may be a delirious, hallucinatory condition, 
with incoherent talk and little free activity. 

Symptoms op Depression. — In the early stages or milder forms, the 
patient finds concentration and recollection difficult, he has less interest and 
pleasure in life, he feels that this world is unreal and himself changed, ht 
dreads effort or responsibility. \ 

' The mood is one of grief and misery, looking in every direction for material 
to feed on. The past supplies peccadilloes or graver lapses ; what is wretched 
in the present is dwelt on inordinately ; the future is foreseen as hopeless 
ruin. Anxiety is mixed with it, often in extreme degree. Weejjing is less 
common in the extreme forms. The patient’s expression usually conforms to 
his affect. 

Tliinlcing is more difficult. This “ retardation ” in thinldng shows itself 
as incapacity to deal quickly and purpoaively with impersonal topics, while 
brooding on personal matters goes on, with a press of inner activity, a ceaseless 
roundabout of painful thought. The making of decisions is dod^jed. Con- 
versation may become meagre, even monosyllabic, though some patients are 
ever ready to tell their troubles. The content of their thought is sombre — 
the product of ruthlessly unfair examination of their frailties and misfortunes. 
Some criticise themselves remorsefully or with cynical detachment ; some 
bewail their losses ; others abandon themselves to resigned and world- 
shunning despair. There are many varieties of misery, and melancholia 
knows them all — as many varieties as can be made from the experiences, 
character and imagination of a human being. Consequently they reflect 
the moral, economic or hygienic standards of what is good and bad that are 
imposed on us by modern society and our particular education. 

Delusions occur in proportion to the depth of affect ; they are the extreme 
form of the doubts or preoccupations just mentioned. Patients often fluctuate 
between uncertainty and conviction about their troubles even during the 
same day or the same conversation. Insight may be good and judgment 
sound, when the affect is not overwhelming. The delusions are the product of 
the depression, which is primary ; they are not its occasion, though often 
adduced as that. Most of them concern the future as well as the past ; 
anxiety is prominent. Wickedness to be visited with damnation ; secular 
crime to be punished in this world ; loss of property that will mean starva- 
tion and beggary for one’s family ; mortal or corrupting diseases — these are 
the common substaiJSbe of delusions and are often commingled. For example, 
some patients blame themselves for having caught venereal disease which 
will expose them to the loss of their job and of their hope of salvation, exclude 
them from decent society, and do loathsome damage to their bodies ; no 
evidence, no argument shakes the erroneous belief. The delusions may be 
grandiose in that the patient affirms himself the chief of sinners, no one has 
ever been as wretched or wicked as he, he alone has done the unpardonable 
sin ; or they may be of a minimising sort — nobody cares about him, he is of 
no account, let him go into a corner to hide, people despise him. This last 
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Mief ifl often undeaistandjthly associated witk ideas ofTefeionceor persecution 
— people make contemptuous ^stures or remarks as he passes, they set 
detectives to watch him, they tell each other how bad he is. He accepts this 
almost always as his desert, though occasionally there may be overt {resent- 
ment. Apart from this resentment, his beliefs derive understandably from 
his affective state. There are, however, features that betoken undercunrents 
at variance with the professed attitude or delusions. Thus many 'depressed 
patients, professing humility, are imiportunate in their demands on those 
around them. 

Such hallucinations as occur are in keeping with the patient’s affect and 
are of much the same nature as the delusions, though expressed more in 
perceptual terms- People are making derisive remarks, his body gives off 
foul tsinells, food has a different and disagreeable taste — ^it is often the mode 
of expression rather than of subjective experience that decides whether these 
are hallucinations or delusions. This is notably the case with bodily pre- 
occupations, when, for example, patients report their food to bo stagnating 
in their belly, their skin dull or fetid, their eyes impaired, their head empty- 
Much of this depends -on depersomliBation, in which the body as a whole fe^s 
bereft of life and feeling, and emotional deprivation or emptiness is trans- 
lated into bodily experience. In mild forms -of depression there is no question 
of delusion or hallucii)ation, and often no recognisable content to the gloom ; 
the patient cannot say why he is sad. In the more chronic forms a settled 
and partly justified conviction about ill-health, present troubles, and the 
darJk future prevails j the ideas may be obsessional and partly divorced from 
the prevailing affect. 

Activity is limited, thus coutributing to the “ retardation.” The more 
severe the depression the less docs the patient do, unless the concomitant 
anxifity makes him restless. It is possible, however, for a patient to be 
depressed without “ {retardation.” In typical cases facial expression is rather 
lixed and movements delayed, as though done against resistance ; more or 
less complex activities, dressing, say, Or writing a letter, take unduly long. 
The most extreme form is stupor or lack of all spontaneous activity ; it is 
seldom absolute. Patients rardy become wholly indifferent to cleanliness in 
defescation and micturition. 

Bmcide is the greatest danger in depression. Whereas manic patients 
thoughtlessly do themselves harm or get into a fight but do not try to get 
hurt, depressive patients are often bent upon doing away with themselves. 
The risk is not proportionate to the degree of depression ; many very retarded 
and melancholy patients make no attempt, while in depersonalised mild cases 
a fatal outcome is not uncommonly brought about thus. There is consequently 
much risk during the phase of improvement — often more risk then than during 
the preceding severe “ retardation.” Deliberate self-mutilation is rare. 

Bleep is bad— hard to come by, light and unrefreshing. The nppeUie is 
bad too ; food may be constantly refused for this reason. Commonly also 
the patient eats too little because of feelings of fullness and other discomfort 
in the abdomen, or because of delusions about his bowels or his food. Mild 
constipation is common, but is often given much exaggerated importance by 
the patient. The weight diminishes, chiefly, but not by any means wholly, 
because of insufficient intake of food. Daily fluctuation in the general con- 
dition, with improvement towards evening is common. The skin may be dry 
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and sallow, and in some severe cases pigmented, as it is in pellagra. Menstrua- 
tion may lessen or cease ; sexual desire is much less. 

Here, too, there are wide variations, between the mild “ neurasthenic ” 
and the grossly deluded melancholic who craves death. There is every 
gradation between the two extremes, and a single case may during its course 
exhibit them all. I 

Symptoms of Anxiety. — The mood ranges from uneasiness to palnic- 
stricken terror. It may be an abiding or a recurrent state. Though chiefly 
turned to the future, as fear must always be, it rests on past experience, orten 
painful and largely repressed, and it reverts to the past to account for the 
troubles in store. Herein, as with rationalisation and some other psychological 
devices, there is evident a strong desire to make things understandable in a 
causal nexus — a tendency to be found not only in patients but also in those 
who observe them. The patient's expression varies with the strength of his 
fear. 

Thinking is troubled, the disorder showing itself in speech somewhere 
between frightened dumbness and the voluble talk that seems designed to 
cover up embarrassment and disquiet. The patient can seldom follow a train 
of thought for long without a limited number of preoccupations forcing 
themselves in. How far this interferes with daily life or set t^sks depends 
on the amount of anxiety, as does also the impairment of judgment and 
insight. The content of thought is a.s manifold as in depression, every normal 
matter of human concern enters into it. Fears centring strictly on a few 
special topics, e.g. the fear of being run over in the street, may be to the fore ; 
the fear of insanity is particularly common. 

Delusions are frequent in the grosser forms, which are most strikingly 
though not exclusively seen in patients of late middle life. They may say 
that their bowels are stopped up and their bodies about to rot ; their enemies 
are waiting to tear them to pieces ; their families will be tortured ; their 
names abhorred for ever. Hell, they arc certain, awaits their souls though 
their bodies cannot die ; time stands still and no redemption is possible. 
There are many delusions less extreme than these mainly hypochondriacal 
and nihilistic ones ; e.g. beliefs that employment will be unobtainable, or 
that the patient will be victimised for having had such an illness. Hallucina- 
tions can occur : at the height of fear every sound and sight and smell may be 
misinterpreted as meaning some pain to come ; but most of this is illusional 
colouring of actual percepts. Depersonalisation is common with all degrees of 
anxiety. 

Activity is much disturbed. There may be sadden attacks of panic in 
which the patient rushes blindly out into the open, or aimless wandering, 
ceaseless agitation, with movements especially at the small joints — wringing 
of the hands, rubbing the face, picking at sores, pulling out hair. Starting 
many tasks and finishing none is as characteristic of anxiety as of mania. 
Anxious people are distractable : their eyes follow a trivial movement — a fly 
walking on the window-pane — though they only comment on it when some 
interpretation that chimes with their mood can be fitted ; their ears arc 
sharp for hints of alarm. During an attack of anxiety with strong somatic 
repercussions {e.g. vaso- vagal attack) activity may be completely inter- 
rupted — so-called collapse — while the patient, terror-stricken, expects his 
death ; alternatively he may run for air or help. Very agitated patients may 
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lie or sit in semi-stupor, with starting eyes and parted lips, incapable of 
speech unless under some strong stimulus. 

Suicide is uncommon in those with episodic, highly somatic attacks of 
fear, and in those with chronic mild hypochondriacal anxiety, but not 
infrequent in the grosser forms and in those mingled with depression. 

Sleep is bad : in the mild forms the patient may be afraid to fall asleep 
because of his horrifying dreams and the terror into which he suddenly 
awakes. 

Sudden highly somatic episodes of anxiety, vaso-vagal attacks, are 
common : the patient feels his heart palpitating, his bowels turning over 
within him, he sweats, his limbs tremble, his mouth is dry, he feels he will 
fall or collapse or die ; he turns pale, his pulse-rate changes, usually becoming 
more rapid, his blood-pressure rises, he may want to open his bowels or 
pass his urine. When anxiety is long-standing and severe, such attacks are 
rare. It is possible for parts of this general affective disturbance to bo isolated, 
and to occur with little conscious anxiety, as in muco-membranous colitis, 
effort-syndrome, aerophagy, neurotic indigestion, enuresis, impotence, 
ejaculatio praecox, psychogenic asthma, hyperidrosis. The factors deter- 
mining such special emphasis on one or other system are partly physical 
(some organic defect or innate functional anomaly) and partly psychological ; 
in depression a comparable problem would be weeping or constipation. In 
anxiety thyroid enlargement can occur ; weight falls off ; menstruation is 
irregular or ceases ; the deep reflexes are very active. 

Diagnosis.— Typical cases are easy to recognise. The common errors of 
diagnosis lie in : (1) Missing organic disease (e.g. general paralysis, cerebral 
arterio-sclerosis) ; or the converse {e.g. mistaking the more expansive manic 
patient for a general paralytic). (2) Forgetting how mixed the symptoms of 
mania, melancholia, and anxiety may be, so giving rise to atypical pictures 
that may be mistaken for schizophrenia, if too superficial an examination or 
too static and rigid a diagnostic criterion be used. (3) Forgetting the influ- 
ences of age, general personality, and milieu on the content of a patient’s 
mind, e.g. his having lived among spiritualists may lead to deceptively 
fantastic statements, (d) FjXpecting to be able to diagnose solely on pre- 
senting symptoms, without regard to previous history and constitution ; 
the reverse is also to be avoided. (5) Expecting diagnosis always to lie 
between distinct entities which could not possibly be mixed together in the 
same person, as though hysteria were incompatible with affective psychosis, 
or both of these with schizophrenia ; in fact, they often are mingled. This 
is not to make light of diagnosis, which gives the psychiatrist much 
knowledge that be cannot gain from study of the individual case before 
him. 

Nothing in the mental state of a patient with affective disorder enables 
one to exclude an organic basis such as general paralysis or cerebral arterio- 
sclerosis. This decision must turn on the physical findings. The problem 
becomes simpler when signs of dementia supervene.- (See p. 1825.) 

From schizophrenia, diagnosis depends on a picture of the whole illness, 
on the presence of characteristic thought-disorder, incongruity of affect and 
bizarrenesB of behaviour, as well as on the previous personality and constitu- 
tion, rather than on any positive features of affective psychosis ; the remote- 
ness and unconvincing manner of the schizophrenic, so hard to describe but 
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almost conclusive when recognised, may help. Later, when complaints have 
become empty and repetitive to the point of stereotypy, and catatonic 
symptoms mix with the anxiety, diagnosis is easier. As between schizo- 
phrenic and manic excitement, the setting in which the excitement occurs is 
almost more important than the prima fade symptoms. In young people 
schizophrenic features may often be found without their being of mijich 
significance ; in the elderly what seem to be catatonic features may rest on 
an organic cerebral basis. The more easily one can get in touch wdth the 
patient, enter into his mood and understand what he says ajid does, the more 
is it an affective, not a schizophrenic disorder. The range of benigji affective 
phenomena is wider than a textbook description can convey. \ 

There is no need to try to diagnose affective psychosis from psychogenic 
depression, cyclothymia, anxiety neurosis, neurasthenia, or involutional 
melancholia ; these are only subdivisions of it, in which the age, reactivity, 
severity, or ohronioity of the condition is being stressed. Periodicity is some- 
times made the hallmark of affective psychosis ; this historically interesting 
point of view is hard to apply, because so many patients have only one definite 
attack in their lifetime, and because periodicity can be striking in other con- 
ditions, such as obsessional disorder and schizophrenia. 

From obsessional disorder the diagnosis may be difficult when there is 
localised anxiety or depression with sharp content and good Insight ; so 
closely alike are the conditions, that eminent authorities would include 
obsessional disorder also in the manic-depressive group, thus disposing of tbe 
diagnostic problem. It is l>e8t, however, to keep them distinct, and to dis- 
cover in a particular case whether the characteristic subjective rejection of 
the obsession occurred at its first appearance ; often the anxious or depressive 
patient at the beginning has welcomed the thought which accords with his 
affect, though later he struggles against it and may disclaim it. Genuine 
obsessions, however, are common in affective psychoses. 

Course and Prognosis. — The varieties of outcome and sequence arc 
many. They depend on the balance between particular intrinsic and extrinsic 
causal factors in each case, and on the extrinsic factors which are brought to 
bear on it in the form of treatment. The more typical the illness, the surer 
the recovery in favourable circumstances. 

A history of definite affective psychosis in a parent or grandparent points 
to recovery from the attack, but it is unsafe to infer the course of the illness 
from hereditary data alone. A well-adapted personality and a pyknic build, 
a history of similar illness followed by complete recovery, a fairly sharp and 
fairly recent onset* arid precipitation by external tioubles which will not be 
likely to continue are all of them points to the good. Advancing years make 
the prognosis poorer, but a first attack of involutional melancholia, if there bo 
BO vascular disease^ eventually clears up in two-thirds of the cases. Bodily 
symptoms are often tbe best indication of coming recovery. Improved appetite 
and regularity of the boiwela, cessation of anxiety attacks, clearing of the 
complexion, increase of weight and return of menstruation may bo noted, 
even before any increase of activity and long before any admission of feeling 
better can be got from the patient. 

A first attack of excitement or anxiety will seldom be tbe only one ; of 
depression it may. Periodic depression and anxiety is less likely to cease 
in middle life than periodic excitement. The occurrence of hallucinations or 
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delusions is in itself of little consequence prognostically. A transition from 
anxiety to depression or mania, and from mania to depression, or vice versa, 
is commonly gradual. Only in predominantly reactive attacks can one 
surmise how long the illness will last, or when another attack is to be feared. 
After recovery complete insight into what happened during the illness may 
not be attained, especially by resentful manic patients, melancholics who 
are sensitive and suspicious, and agitated patients who feared personal 
harm. 

Generalised somatic disturbances, e.g. loss of weight, especially if acute 
and brief, are of good j^rognostic import, other things being equal. The 
more the somatic preoccupations or symptoms are dilluscd over a period of 
time and localised to one system, the poorer the prognosis ; this, however, 
does not apply so much to children as to adults. Hypochondria and de- 
personalisation suggest a long illness, as do nihilistic delusions (e,g. denying 
that one’s bowels are opened at all), and, to a far less extent, adjiiixture of 
hysterical or schizophrenic features. The more the psychogenic causes have 
been obviously operative for a long period, the greater the tendency to 
chronicity. In the more chronic forms or after a series of attacks, there may 
be impaired initiative and judgment, irresolute ness, dullness, and social 
deterioration — ^none of them conspicuous. Puerperal and pregnancy psychoses 
have a good outlook. The milder forms of anxiety and depression, if not 
already chronic, respond well to treatment, especially to psychotherapy. 

Death may occur from suicide, insufficient food, and intercurrent disease, 
especially pneumonia. Sometimes it is inexplicable on such grounds ; a 
wasting disease, reminiscent of pellagra, carries them off. 

Treatment, — Prophylactic. — Genetic prophylaxis is occasionally 
possible, as when two persons with definite affective disorders marry each 
other and are advised not to have any children. Rules of thumb do not 
apply in this matter ; it is wrong to tell a patient he should marry or not 
marry, procreate or not, unless one has been able to weigh the dubieties of 
our genetic knowledge, the pedigree of the patient and all his transmissible 
qualities with an infonned and cautious judgment. 

Individual prophylaxis is not practicable until after symptoms have 
appeared which bring the patient to the doctor ; social prophylaxis, mental 
hygiene, and child guidance have not yet been proved to have permanent 
value in staving off or mitigating affective illness except in the matter of 
depressive suicide. In so far as one finds environmental factors (e.y. heavy 
responsibility, unemployment, or sexual frustrations) important in inducing 
an attack, advice on these matters may bo helpful ; it may be practicable 
by psychological and social treatment during the healthy interval to do much 
good in this way. But some cases, in which intrinsic factors seem all powerful, 
are proof against such measures, and in any case it is not easy to persuade 
the patient when he is well again to put himself for a long time in the doctor’s 
hands. 

Treatment of the Actual Illness. — It is convenient to consider 
separately the acute major forms, and the minor more chronic ones. 

For the former, treatment is directed to safeguarding life, relieving 
distress, and providing the best conditions for the emotional disturbance to 
subside ; the situation is like that in tuberculosis or typhoid fever. Exhorta- 
tions to “ puU yourself together ” are as out of place as advice to take a 
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voyage or an argument about the delusions. If the attack is sufficiently 
severe to unfit the patient for ordinary duties, treatment at home is probably 
inadvisable. Although in such attacks all argument is futile and active 
psychotherapy harmful, yet the loss of relation between current experience 
and emotion is never absolute ; there is virtue in separating the patient from 
real trouble and distressing associations, reassuring him, giving him firih, 
kind management. The essential combination of these, and especially the 
last, is rarely obtainable at home. The patients, however boisterous or 
suicidal, usually recognise their need of treatment and are willing to enter 
hospital voluntarily. They should not transact any business if it can be helped \ 
their judgment may be too much disturbed, they lay up trouble for themselves.* 
Continuous narcosis sometimes seems to curtail an attack ; ephedrin and 
acetylcholine have' also been reported as doing so. The former treatment, 
i.e. narcosis, demands experience and care, No treatment cuts short an attack 
regularly or dramatically enough to justify any set conclusion about its 
efficiency in this regard. 

Prolonged baths — for 8 or 10 hours daily at a constant temperature of 
96° to 98° F. — have much value in allaying restlessness, whether of the 
manic or the anxious kind, especially the former. TJiey have the further 
merit of diminishing angry contact with other people, permitting fairly 
free movement and lessening dirtiness, besides promoting sleep. 

Dnigs are indispensable. The fear of habit formation should not prevent 
hypnotics being given when there is persistent insomnia. Barbiturates, 
pheiiobar bitone or paraldehyde often suffice : it is well to ring the changes, 
to prescribe the barbiturate in divided doses, and in each case to diminish the 
dose without the patient’s knowledge. For severe anxiety bromides, opium 
(e.g, as papavcrctum) and hyoscine may be helpful ; the risks of the two latter 
are obvious. As to bromides, the risk is intoxication, which makes the 
patient worse ; estimates of the bromide content in the blood and clinical 
scrutiny should prevent this. Continuous narcosis is valuable, and in some 
cases convulsant therapy cuts short an attack. Both these methods must be 
used with caution and reserve, because of the risks, which may be dispro- 
portionate to the advantages. Food must be given in adequate quantity 
and kind. Artificial feeding, preferably by nasal tube, may be necessary 
because otherwise the patient would die of starvation. The presence of acetone 
in the urine and a falling weight curve are strong indications that nutrition 
must be attended to promptly. A good nurse may sometimes, by unusual 
patience and sense, get over an obstinate refusal to take enough food and 
drink, but often nothing prevails against it. Apart from hydrotherapy, rest 
in bed, fresh air, attention to the bowels, and other measures of general 
hygiene are desirabJe. 

Suicide is of the first importance. Prevention of it can be better ensured 
by close knowledge of the patient and his day-to-day condition than by 
mechanical precautions, but if he is bent upon it, these may be unavoidable. 
It is possible to make them unobtrusive without nullifying them. Certain 
it is that excessive use of bolts and bars can defeat its own ends, and excessive 
supervision aggravate a patient’s misery, his fears, or his resentment. Two 
good rules are : (1) to discredit the maxim that those who talk of suicide 
never commit it, and (2) to remember that most suicides are surprises. 
Convalescence from melancholia is a risky time. 
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Occupational therapy is good, as soon as the patient can be got to co- 
operate ; but it is not rational treatment to pester a melancholic, to encourage 
the fretful restlessness of the agitated, or to give the manic patient more 
things to muddle himself with and destroy. Still, it is often surprising 
to find how soon, under tactful guidance, these patients will enter into ordered 
activity of a more or less simple sort, and how helpful it can be to them. 
During the stage of improvement the same is true of recreations and social 
activities. Patients should not leave hospital till recovery is assured, unless 
it is obvious that the hospital surroundings and the absence from home 
and work are an actual cause of their persistent aiuaety or dejection. 

To revert to the milder forma, which tend more to become chronic. Here 
manipulation of the conditions in which the patient lives at home and at 
work may be conjoined with psychological treatment, both depending on 
an appraisal of the causes of his illness. There is nothing distinctive (though 
much that talces account of the individual patient’s needs) in the psychotherapy 
and social treatment called for (see pp. 1815-1818) ; danger signals must be re- 
cognised as they occur. Zeal must give way to the real needs and resources of 
the patient, which are often not appropriate to a drastic or very lengtliy 
treatment. Simple measures of inquiry, explanation and reassurance, together 
with small environmental changes, may have much effect. A fixed regime 
imposed in detail by the doctor is helpful ; this becomes more and more 
necessary as the affect dwindles in long-standing cases. Hyponiania does 
not usually respond to causal treatment of any kind ; it seems to run a 
largely autonomous course. Anxiety may yield very satisfactorily to patient 
psychotherapy. 


SCHIZOPHRENIA 

Definition. — The forms of illness under this name are so diverse that 
many efforts have been made to distribute them, so far in vain. What is 
common to them all is a detachment from the world without, and a breaking 
up of normal psychological connections within. The personality is not 
integrated as in normal people ; thinking, emotion, and conduct are discrepant 
and morbid, yet there is no impairment of formal intelligence such as is 
found, for example, in organic dementia. The obsolescent name ” dementia 
praecox ” is not a synonym for schizophrenia, but a reminder of its recent 
history. At the end of the last century a large number of patients in mental 
hospitals were found to have begun their illness before they were 30, and 
to have passed ultimately into a deteriorated state that looked like dementia ; 
their illness was closely studied, delimited, and called “ dementia prsecox." 
When the same clinical picture, however, came to be found in cases that 
had not such an outcome or onset, the latter criteria were waived in favour 
of a descriptive analysis of the actual symptoms, and along with this larger 
conception came the new word “ schizophrenia,^’ which betokened a more 
psychological approach, and a more elastic and generous notion of what 
might be included. Theories of causation, psychopathology, and clinical 
boundaries are implicit in any view of what “ schizophrenia ” really is ; 
consequently, it is still possible for two experts to disagree about what 
should properly be included under this name, yet over the diagnosis and prog- 
nosis of any particular patient they will attain a measure of agreement and 
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certainty surprising to tlaose who know the condition only froan reading or 
limited experience. 

4£tiology. — Intrinsic. — The intrinsic factors are very important. 
Studies of the incidence in twins and in the members of a family demonstrate 
.a hereditary factor in a majority of cases. If one of a monozygotic pair of 
twins be schizophrenic, the other is also in 70 per cent, of cases* The 
frequency of the illness among various relatives of patients indicates thal it 
is not transmitted as a simple dominant, nor inde^ as a simple recessi^^ ; 
probably more than one recessive gene is responsible. It has been suggest^ 
that people of definitely schizoid personality are heterozygotes for the genes 
, concerned, actual schizophrenia requiring that the genes be present in homo- 
zygotic form ; this is as yet conjectural, though some investigators find about 
.as many schizoid jisychopaths as schizophrenics among the brothers and 
sisters of schizophrenic patients. 

The constitutional features that betoken an innate predisposition to this 
illness are more of the psychological than the physical kind. The bodily 
attributes have been said to bo an “ asthenic ” (weedy and lank)., “ athletic,” 
or “ dysplastic ” build ; but, since these are found in much the same pro- 
portion among healthy people as among schizophrenics, there is little to be 
said for them here. It is, however, certain that “ pyknic ” build (see p. 1844) 
is uncommon among schizophrenics. More significant, however, are tlie 
features of personality, commonly called schizoid ” ; they are to be found 
in a large number of cases, though not by any means in all. The patient 
is reported to have shown slight peculiarities from his earliest years ; he 
has been quiet, shy, and solitary, a “ model child,” given more to day- 
dreaming or abstract speculation than to ordinary interests and activity ; 
sometimes he has been unduly submissive and sentimentally affectionate, 
or touchy, suspicious, obstinate, and resentful of advice and control. A 
single “ t 3 rpical ” schizoid personality is a myth, it is, moxeovier, to be 
stressed that a “ frozen ” description of the schizoid varieties of personality 
does not do justice to the true state of affairs : characteristic deviations 
from the conventional norm of behaviour can always be understood better 
if the patient’s way of dealing with his circumstances is viewed historically 
as a biography of individual tendencies and experiences, rather than described 
as a bundle of traits. By paying lieed to the development of faulty as well 
as healthy habits of response, the psychiatrist can often see the march of 
events that led up to the patient’s illness, and escape too artificial a sundering 
of inherent tendencies from the external Ixappcnings by which these tendencies 
have been evoked and given shape and substance. 

Extrinsic. — The illness sometimes breaks out after childbirth or an acute 
infection. None o^the efforts made to inculpate some specific infection have 
succeeded, nor does intoxication in general seem to play any considerable 
part in the causation of schizophrenia. The same is true of cerebral trauma. 
There are, however, many instances of a chronic schizophrenia supervening 
on an ij^toxication, and of schizophrenic symptoms, especially of the catatonic 
sort, appearing in the course of an organic disorder, such as G.P.I. or 
encephalitis Icthaxgica. In these, the same structural and functional systenis 
must be supposed to have suflered impairment as in the “ endogenous ” 
forms of schizophrenia, and it has been particularly urged that in the chronic 
paranoid conditions that may follow an acute alcoholic psychosis, it is really 
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a matter of scliizophrema that happens to be associated with alcoholism, if 
not partly activated or released by it. It is further to be remembered that 
at least one intoxication, namely, with mescalin, produces a mental dis- 
turbance that is in some respects similar to schizophrenia, and that any 
chronic hallucinosis comes in time to look very like a long-established 
schizophrenia, becafuse the possibilities for abnormality of any human mind 
are few, the deprivation symptoms almost uniform, and our methods of 
clinical examination imperfect. Endocrine disorders, especially of the 
gonada^ have been held responsible, but satisfactory evidence is lacking, 
except in a few cases which can scarcely be representative. 

Recent mental stress may sometimes be the starting-point of an attack, 
but ill a considerable proportion of these cases the reported overwork, dis- 
appointment in love, or other painful experience, is found to have been a 
product of the already existing illness, or the last of a long series of dis- 
turbing events. No recent experience is ever sufficient to account for the 
illness without regard to intrinsic causes. Nor is any remote exjierience 
either. No matter how searehingly the patient’s life be resurrected and 
analysed, it is scarcely ever possible to discover that anything happened 
to him which would have led to his adopting a schizophrenic way of shunning 
daily life unless he had been somehow disposed to it from the beginning ; 
although, of course, much may have happened to him that has strengthened 
and fostered the disposition. 

Among contributory factors, age and sex are noteworthy. An onset 
after the age of 40 is uncommon. In three-quarters of the cases that later 
exhibit the characteristic chronic syndrome, the illness begins between 
15 and 25. The condition may become overt in children before puberty. 
Men are more often affected than women — iin the proportion of 113 to 100, 
accordmg to the largest available statistic , the matter is dubiouB, bowevei, 
beca^iise of the different standards of diagnosis used. 

Pathology. — Physical. — Histological changes in the brain are not 
characteristic ; it is doubtful if they are even frequent, A cellular loss in 
the third and fifth layers of the cortex, with lipoid accumulation, has been 
found, but it occurs in many other conditions. Many claims about cerebral 
pathology, and the chemical and physiological changes in schizophrenia have' 
now been discredited, so that all findings^ in this difficult field have come 
tO' be matters of suspicion. Variations in the same individual may be wide. 
Recent investigations have purported to show : — disturbance at the acid- 
base equilibrium' towards the acid side, with a diminished exeitability of 
the respiratory centre to carbon dioxide ; lowered rate of oxygen consump- 
tion ; polyuria ; diminished gastro-intestinal motility ; poor response to 
epinephrin ; abnosmal heat-regulation ; decrease or sluggishness of total 
blood-volume. r and slowing of the arm-to -carotid circulation time. These 
findings have not so far been controverted ; they represent disorders o# 
metabolism' and regulation which may be partly a concomitant of the char- 
acteiistic mental disorder, and partly an effect of it, i.e. they may be essential 
physical disturbanceB in the illness, or may be* secondary to the abnormal, 
often inert- life the patients havo led since they became ill. There is no gi ound 
for supposing them causal. 

^ome iiKfierenceB have^ been drawn from the sknilarity of catatonia to the 
extrapyraimdal syndrome that can be produced in animals by bulbo- 
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capnine ; the argument from analogy cannot be pushed furth( 3 r than to 
say that certain functional systems are available in the brain, which are 
sometimes involved in schizophrenia, as they also may be in poisoning or 
in encephalitis lethargica, G.P.I. and other diseases. 

Very significant are the well-attested metabolic findings in the rather rare 
cases of cyclical catatonia. In these the nitrogen balance varies periodical!^ ; 
with alternating phases of retention and over-excretion, corresponding to me 
mental change from excitement to stupor or vice versa. By means of thyroxin 
a thorough emptying of the patient’s nitrogen store can be brought about am 
subsequent nitrogen retention prevented, thus leading to clinical improve- 
ment. The correlation between metabolic happenings and clinical condition 
in these patients is now established. \ 

Psychological. — The large and inconclusive literature on the psycho- 
pathology of schizophrenia is of five main kinds, namely : 

(1) Minute description of the phenomena observed, and abstraction from 

them of general principles of disordered function. 

(2) Experimental study, chiefly quantitative (e.g. psycho-galvanic). 

(3) Studies of artificial hallucinatory psychoses (e.g. mcscalin intoxica- 

tion) and parallel experiences. 

(4) Comparative study of animals, children, poets, primitive people, etc. 

(5) Intuitive or speculative interpretation. 

It will be obvious that these methods overlap and that they differ widely 
in acceptability and usefulness. The findings of almost all can sound 
plausible, when stated in general terms ; discrepant or abstruse, when 
stated in detail. Their exposition touches on the most intricate problems of 
normal and morbid psychology, and therefore is highly technical and un- 
suitable here. A working hypothesis for clinical purposes is that in schizo- 
phrenia there are inherent faulty habits of reaction, whose severity and 
persistence depends largely on education and other external circumstances. 
These faulty reactions are characterised by a deficiency in the function of 
synthesis, so that there is an iuco-ordination, “ intrapsychic ataxia,” as it 
were, a splitting up of the mental hfc, which justifies the name “ Schizo- 
phrenia.” Thereby the whole psychic life of the patient, cognitive, emo- 
tional, and conative, is changed in a way that is alien to normal under- 
standing. We can observe the change but cannot enter into it or describe 
it adequately in terras of our own experience, as we mostly can depression, 
manic excitement, hysteria, or obsessions. It shows itself also as a turning 
away from the contacts and reahties of daily life, a preference for what the 
mind can supply from its own stores, however morbidly, rather than for the 
current experience that the outer world affords. 

Symptoms. — S(;hizophrenia may be regarded for chnical purposes as a 
form of maladaptation in which there are certain characteristic defects of 
inner harmony and consistency in behaviour, thought, and emotion. These 
are rarely seen in childhood, but from puberty onwards they may appear in 
varied combinations (often in persons who for years have been introspective 
and unsociable). There is discrepancy between mood and utterance, dis- 
turbance of conduct (briefly summed up as catatonic or hebephrenic), self- 
absorption and incapacity for sustained thinking along normal lines. A 
guarded or artificial demeanour may conceal these essential features, whereas 
they may be conspicuous in a florid or deteriorated ” case. Hallucinations 
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and delusions may fill out the picture ; affective or other morbid types of 
reaction may complicate it. 

The onset is not always abrupt. There is often a long history of pre- 
liminary symptoms in which it is arbitrary to decide where personality has 
merged into illness. Complaints of headache, weakness, anxiety attacks, 
loss of appetite, and dysraenorrhoea may have accompanied slight oddities of 
behaviour, such as rudeness or apparent absence of mind and indecision. 
The patient may have felt an alarming change in himself, in his capacity to 
think and feel normally, and been notably depressed and anxious. Ideas of 
persecution or of exaltation may occasionally escape him, or he may have 
become stilted in his talk and shown other affectations and mannerisms. The 
more gradual the onset — and in many cases it has spread over many years — 
the more unlikely is it that it will have been recognised as morbid. 

The commonest or basic symptoms are : (1) Disorder of thinking. 

(2) Emotional incongruity. (3) Hallucinations. (4.) Disturbed impulses 
or conduct. From these can be derived most of the other symptoms, such 
as delusions, feelings of influence, autism, catatonic phenomena, anomabes of 
speech, negativism, and the rest. 

The disorder of thinking is a characteristic and central feature. The 
patient cannot command the whole range of an act of consecutive thought ; 
he misses the point, fastens on details and brings in irrelevant associations 
which are correct in themselves, but which divert him from the main end of 
his original process of thought ; consequently his thinking is incoherent, 
rambling and jumbled. He brings together the most far-fetched topics, so 
that the connections are sometimes so superficial as to be empty of meaning, 
and at another time profoundly influenced by symbolism and highly in- 
dividual values. The usual logical sequences are ignored : cause and effect 
are interchanged ; temporal, spatial, verbal, and accidental relationships are 
unduly turned from abstract to concrete, treated as grounds of identity, 
played with or flouted. Things linked only by analogy and chance associa- 
tion are taken to be the same. The condensation of several conceptions in 
one, or transference of a set of attributes to some inappropriate object, 
may become a matter of course, so that only the closest knowledge of the 
patient and his surroundings will enable the psychiatrist to follow his mean- 
ing. It is not necessary, however, that such extreme incoherence be evident 
in the patient’s talk ; he may not show any at all when speaking, or may 
suddenly obtrude a startling lapse from normal ways of thought which he 
then ignores, justifies or explains away. Inconsistent thoughts can be 
present together in a way impossible for normal people ; and the same 
object or notion can appear to him in several interchangeable guises, each of 
which would normally exclude the others. The patient himself is often 
aware of his disordered thinking, and may describe it ; he feels his thoughts 
are suddenly taken out of his mind, other thoughts, foreign to him, are put 
into his head, his mind is not his own, his thinking is suddenly interrupted, 
some external power controls it. 

The thought-disorder is illustrated by the following charaotel:istic re- 
marks of patients : ‘‘ There were bats and bees coming through the window ; 
of course that was because my brother-in-law kept teasing me. He said I 
had bees in my bonnet.” “ If I should return during my absence, keep me 
here until I come back.” “ I have a lot of forced thoughts. My thoughts 
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are all drawn-out words, they ought to be pin-pricks. There is an unnatural 
stoppage in my thoughts, too. ... I have heard voices say ‘ He is conscious 
of his life.’ . . . To get my feeling back to normal I feel like changing motor- 
cars into battleships, to be superior to them,” 

This disorder may only be demonstrable when the patient gets on the 
topic of his delusions ; in other matters he may seem quite sensible. It is 
not essentially different from what normal people experience during states if 
altered consciousmess, e.g. in dreams, or when falling asleep ; the schiz^ 
phrenic, however, has it with clear consciousness, so that a listener often 
feels that the patient is making fun of him in giving such transparently! 
absurd answers with an air of kjiowing exactly what he is about. Some! 
chronic well-preserved schizophrenics make their living as comedians, the \ 
audience much enjoying the allusive, half-comprehended nonsense, with its 
background of innuendo and symbolism. Autism, i.e. immersion in his own 
fantasies and preoccupations, may account for much of the oddity and 
detachment the patient shows ; it accounts also in part for his “ negativism,” 
in that he resents any stimulus that interferes with his day-dreams. 

Delusions arise mainly out of the thought-disorder. They arc often 
bizarre ; they may occur to the patient with a suddenness of conviction that 
puts them beyond all argument ; and they are egocentric in that they 
commonly bring indifferent happenings or people into a special relationship 
with the patient — e.g. he suddenly knows that when his cousin yesterday 
said he had been reading about Napoleon’s divorce of Josephine, it was a 
subtle way of telling the patient that his wife was committing adultery with 
this cousin, whose name is Joseph. The delusional ideas may not be firm 
conviction, but fleeting notions, readily given up, and based upon some 
casual instance of the thought-disorder ; sometimes they are schizophrenic 
ways of saying something commonplace — e.g, the patient declares his wife 
has poisoned him, but when he is further questioned says airily that he means 
she gives him ill-cooked food which is bad for his digestion. 

Fixed delusions are, however, common, and are usually of a paranoid 
complexion ; they may develop out of more or less ephemeral ideas of refer- 
ence. They are often intermixed with hallucinations. The patient gets into 
a state of mind in which he feels there is meaning in everything, something 
is going on behind the scenes, he is perplexed by all this, and mystified, it 
has to do with him in some uncanny way. Presently, he begins to “ see 
through it all,” sometimes he gives it some religious or cosmic significance, 
especially if he has much anxiety as well — the Last Judgment is at hand, 
he is to be responsible for the regeneration of the whole world. The delusions 
are not always enacted on so grand a stage ; there may be homely fancies 
about neighbours wlw> whisper and sneer, or about some vulgar bogy like 
the Jesuits or the Jews or the C.I.D. Often, the patient complains that 
people work on his mind, hypnotise him, influence him for his own good, 
set about to drive him mad or ruin him. Delusions of grandeur may be 
linked up with these paranoid ones {e.g. he is being persecuted because be 
is the Messiah), and may be likewise pedestrian or lofty, according to the 
patient’s previous education and interests, the severity of his disorder, the 
copiousness of his fancy, and the amount of normal mental function still in 
evidence. Here, as elsewhere in psychiatry, the symptoms are a mixed 
outcome of impaired or perverted function on the one hand, and of normal 
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function on the other, the latter either reacting to and modifying the dis- 
order, or obtaining freer play through it. If, for example, a patient feels 
his thoughts being controlled by some external influence, and he has queer 
tinglings in his body, his conviction that he is being hypnotised, and that 
some one is playing an electrical instrument on to him, must be regarded 
as a normal attempt to find the cause of an almost inexplicable happening. 
The delusions are sometimes about past events, which are falsified retro- 
spectively, G,g. the patient relates details of his having been a changeling or 
a predestined hero. Delusions about bodily transformation or disease are 
frequent, and may be complicated and bizarre. 

Patients often do not act in accordance with their delusional beliefs, 
lispccially when these are fleeting or chronic ; they may, for example, be 
friendly towards a nurse whom they believe to be persecuting them cruelly. 
But this is, on the whole, unusual in the early or acute stages of tlie illness : 
a patient will then act on his beliefs violently or in terror ; he may go to 
the police or be driven to suicide. 

Constantly the matter of a patient’s delusions will be found to be intimately 
dependent oji his experiences, his emotional attachments and Sufferings, hia 
struggles and frustratiouvs ; it is impossible, however, by any such analysic 
and derivation of his delusions to account for the fact of their occurrence, 
i.e, for the patient’s choice of this way of dealing with the experiences in 
question. The same is true of the general thought-disorder : e.g. interruption 
or “ blocking ” of the train of thought may take place only when some 
emotionally weighted topic, some complex, is touched on. This accounts 
for the place where “ blocking ” occurs, but not for the “ blocking ” itself ; 
that, like the other fundamental disturbances of function in schizophrenia, 
eludes a wholly psychological explanation. 

Intellectual defect does not occur. There is usually no clouding of con- 
sciousness. Intellectual lazitiess or evasion is often conspicuous ; the 
patient may repeat questions in a musing way, or profess ignorance. Orienta- 
tion and memory are not, as a rule, diflusely impaired, though hallucinations, 
delusions, and lack of interest may interfere with them, and consciousness 
may be disturbed in stupor or excitement. Many a patient who has long 
borne the appearance of gross dementia will suddenly show that his intelligence 
is still a sharp instrument : drugs, e.g. sodium amytal or insulin, and inter- 
current disease or shock can thus dramatically reveal how little ground there 
is for calling this illness a dementia. Schizophrenics often do the unexpected. 
Amnesias, and deliria, when they occur in schizophrenia, may be hysterical ; 
obsessional and hysterical symptoms, like anxiety and depression, are com- 
patible with schizophrenia, and are often an intimate component of the 
illness. 

The speech and writing of the schizophrenic betray the extent of his 
thought-diBorder. Stififness, pedantry, fantastic euphuisms, words of his 
own coining, queer symbols and grammar, stereotyped repetition, and 
infantile twists like speaking of himself always in the third person may be 
conspicuous features of the patient’s use of language. There may, of course, 
on the other hand, be little or nothing outwardly amiss in his conversation 
and writings. In florid or chronic cases the patient may talk in an unnatural 
voice, or without any modulation. Writing may be set forth as though it 
were painting, and the converse : in subject and matter the patient’s insanity 
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may be patent, but his treatment of his matter, however odd, is seldom odder 
than some forms of modern art, and it cannot, therefore, be called typical of 
the illness. These anomalies of symbolical representation are as open to 
psychological explanation as are the delusions mentioned above ; the 
neologisms, for example, can be analysed up to a point ; and these phenomena 
have enriched our knowledge of the psychopathology of schizophrenia. 

The emotional incG'n^rhity is the chief, but not the only, sign of disturbed 
affect. Often the patient himself notices in the beginning of his illness that 
he is less moved by habitual affection, or even feels hatred towards a parint 
he has loved. The strongest and rarest of human passions are not infrequent 
in this illness : ecstasy, mystic communion, despair, horror, agony of deal!h, 
limitless abandon, apotheosis, salvation, are approximate names for these 
exceptional states that are probably indescribable in the current language 
of normal people. Apart from these, and much the commonest of the 
affective changes, is apparent emotional shallowness : the patient receives 
moving news without any sign of being touched by it, or his response is 
perfunctory ; he smiles or looks bored when talking of a recent tragedy in 
his own family. This shallowness and incongruity of affect is, however, 
not to be taken at face value. What the patient says, and what he means 
with his words, may be very different ; so may what we say be 'wry different 
from the meaning the patient attaches to it. It is unsafe to assume that 
the patient’s words have reference to what is mainly going on in his mind 
at the moment, or that his outward expression is a trustworthy index of 
his emotional state. Violent emotional outbursts — of anxiety, rage, love, 
misery — can certainly occur in a patient who has lately seemed empty of 
all affect. The schizophrenic patient is undoubtedly different from normal 
people in his emotions, but not in so negative a way as his seeming apathy 
and lack of affective rapport would suggest. His attitude towards the 
same person may change quickly, in accordance with conflicting or opposite 
tendencies in himself ; this ambivalence is often understandable in the light 
of his earlier history. Sometimes the illness leads to a blunting of ordinary 
reserve, a lack of reticence, or a levelling down of the gravest matters, so 
that frivolous or cynical indifference and imperturbability are signs of the 
patient’s morbid condition. 

Hallucinations are not so frequent as superficial examination of patients 
might suggest ; many of the patient’s assertions about queer sights and 
sounds are not the expression of vivid perceptions but of passing fantasies, 
imagined more plastically than is normal ; this is particularly true of many 
of the so-called visual hallucinations, or of cases where the unreal perceptions 
occur in several senses together. Hallucinations are nevertheless extremely 
common and persistent in schizophrenia : auditory ones occur most often, 
diffuse somatic ones not infrequently, those of smell, taste and sight more rarely. 

The “ voices ” are sometimes so closely linked with the thought-disorder 
that it is difficult to tell whether the patient is relating what he has heard 
or what he has thought. He may show the intermediate stages between the 
two, declaring that people repeat his thoughts or that everything that passes 
through his mind is spoken aloud inside his head ; his actions are described 
publicly, he cannot go to the lavatory without shameless comments. What 
the voices say may be abuse or encouragement, trivial repetition or threats 
and commands ; this content can usually be accounted for by the psychiatrist, 
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when he knows the patient and his history well. The voices may come from 
strange places, e.g from inside the patient's own chest or abdomen, and are 
then often accompanied by curious somatic hallucinations, indicative of 
morbid attitudes, both physiogenic and psychogenic, towards parts of the 
body. The latter often occur independently. Queer sexual feelings, or 
distortions and impossible growth of various organs, may be reported. They 
arc usually bound up, as any schizophrenic symptom is likely to be, with 
delusional and emotional components, which are partly derived from the 
patient’s experiences and psychological development. The visual dis- 
turbance, like the gustatory, is more often illusioiial than hallucinatory, e.g. 
people’s faces look fiendish or artificial or transfigured. 

The actions and hearing of the patient are often characteristic. Abrupt- 
ness or lack of grace in movement may be seen early ; it can be indistinguish- 
able from the fidgety self-conscious hobbledehoy stage of adolescence. The 
patient may pull faces at himself in the mirror, or may be unaware of his 
grimaces. Asymmetrical movements of expression, twitchings, mannerisms, 
queer rituals and tic-like gestures are to be met with. The meaning of the 
patient’s movements can usually be worked out, but after they have been 
present for long their sharpness is rubbed off, as it were, and the empty 
stereotyped movement at last gives little clue to what was once a significant 
emblem of experience and feeling. The movements often seem to become 
automatic, like the “ verbigeration ” of empty phrases in the patient’s 
speech. Negativism, talking and acting beside the point, and bizarre 
escapades may be seen at any stage of the illness. 

There may be a suspension of movement, or the reverse : akinesia or 
hyperkinesis. Both may occur in the same patient, who may lie for weeks 
or months in a catatonic stupor, from which he suddenly emerges into swift 
action. He may carry out some impulsive action and then promptly return 
to bed and stupor ; or he may become wildly excited and imperil his life 
by his blind and raving activity. During catatonic stupor, patients may 
adopt strange postures, e.g. holding their head off the pillow all day, pursing 
their lips. They may be indifferent to cleanliness about fa3ces and urine, 
or actively dirty in this regard. Waxy flexibility is rare, but many patients 
are automatically obedient so that they keep up an imposed posture. 

The variety of schizophrenic anomalies of conduct is too great to be 
described here. They must not be assessed absolutely, but always in relation 
to the setting in which they occur. Then they have meaning in the individual 
case, and are not merely so many examples of “ ambivalence,” or “ mutism,” 
or “ negativism.” It is, however, true in this matter also that understanding 
the content of an anomaly does not make its occurrence likewise under- 
standable. Much of the schizophrenic’s conduct is so close to certain disorders 
of movement in organic disease of the central nervous system, that somatic 
mechanisms may be assumed to have suffered damage in this condition. 
There are three main things to be done with any schizophrenic symptom : 
(1) to search out its psychological origins, and its meaning for the patient 
in his present situation ; (2) to link it up with the other functional disorders 
that he shows ; and (3) to consider its background of physical structure 
and function. It is not always practicable to attempt all three, nor is it 
as yet possible to do them w^ell, but none can be ignored without detriment 
to a full analysis. 
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Often' the most signilicant yet intuDgiblo effect of the iHness is upon the 
patient’s 'personality^. After florid symptoms have died away, or when there 
are na definite symptoms at all, a change in the patient’s ways is remarked! 
by his intimates. Not only is he outwardly diflcrent — more pecuMar,’'’' 
less understandable and predictable, rather shut-in upon himself, remote, 
with queer values and impulses — but in many cases he is also aware of this 
change, and may complain of an inner perversion of himself, a loss of that 
unity which we take for granted when we say “I,” or “ me.” Insightuu 
schizophrenia, in this respect and more generally too, may be penetrating 
and just, as many self-descriptions attest. There may also be varying degreVs 
of impairment up to gross lack of insight. 

None of the hoMy symptoms are characteristic of this illness, though many 
occur. Besides the somatic compbamts and preoccupations already mentioned, 
patients, especially if young, show vegetative anomalies. Thus, vasomotor 
disturbance may take the form of eold bluish extremities, exanthems or 
oedema. Seborrhoea is common. Abnormal growth of hair occasionally 
occurs m women. Loss of weight in the acute stages, and fatness in the 
chronic condition, interruption or irregularity of menstruation, and fluctua- 
tions of temperature may also be observed, especially in catatonic cases ; of 
the schizophrenic states, stupor is the richest in demonstrable bodily changes. 
Fleeting neurological signs, e.g. pupillary anomalies, may be found. In 
states of acute excitement attacks of unconficiousness may occur, but 
epileptic seizures are very rare. 

Varieties. — There are three main forms — catatonic (with acute out- 
bursts) ; hebephrenic and simple (early onset, chronic course) ; paranoid 
(fairly late onset, delusional). They are not excliisive categories, and it is 
usually profitless to try and apportion a doubtful case to one or the* other. 
They do not correlate closely enough with outcome to be of much use clinically. 

In hebephrenia, the least common variety, delusions and haflucinations 
are inconsiderable, but abnormal conduct is to the fore : the patient may be 
silly and mischievous^ abruptly eccentric or inert and without initiative. 
The illness may progress without acute episodes (dementia simplex), or be 
interrupted by phases of excitement or obvious insanity, which subside, 
leaving the patient worse than before. In catatonia^ the most favourable 
variety, the symptoms are plain even to the layman : akinetic or hyper- 
kinetic states may appear and subside quickly, sometimes for good or for 
several years. There are usually, also, characteristic disorders of thought 
and emotion, which may clear uj) when the stupor or the excitement does. 
In the paranoid form, generally rather late and insidious in its development, 
but less damaging to the personality than the hebephrenic, partial systematisa- 
tion of the delusions is common in the earlier stages,, but may be later swallowed 
up in the general thought disorder and deterioration (dementia paranoides). 
The more bizarre the delusions, the more likely is affective emptiness to replace 
gradually the initial resentment and distress, but sometimes the patient 

f asses into a chronic paranoid state, obiously sehizophxenic to the psycluatrist, 
ut compatible with ordinary life outside an hospital. Hallucinations and 
tuxnriant delusions may, however, be conspicuous in tbe paranoid form 
(paraphrenia and dementia phantastica)*. 

Diagnosis. — The chronic and advanced cases — “ typical dbmentia 
prsBcox — that abound in mental hospitals, are easy to diagnose , but 
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early or incoDspieuous cases often extremely difficult. The chief positive 
points to look lor are : characteristic thought-disorder, a qualitative change 
of affect, and other evidence of “ intrapsychic ataxia,” as well as feelings of 
being undler' external influence. Catatonie aymptoine are of limited diagnostic 
value, because of their frequency in organic and symptomatic psychoses. 
More important than any single feature is the impression of the case as a 
whole, the development away from normal interest and response to the real 
world, and the establishment, instead, of “ autistic ” self-satisfactions so that 
the patient's personality is twisted awry, as it were, and withdrawn from 
easy contacts. 

From organic syndromes — syphilis of the central nervous system, alcoholic 
psychoses, disease of the cerebral vessels, encephalitis lethargica, etc. — the 
dilFerentiation turns on the physical findings, more than on the mental state : 
a schizophrenic syndrome may appear in an organic condition, because 
the brain, as Kraepelin said, is like an organ whose stops give out the same 
sound, whoever worlcs them. Often it is not a matter of deciding whether 
the syndrome is organic or schizophrenic, but whether, being schizophrenic, 
it has a discoverable somatic basis or not. Alcoholic delusional states are 
an instance of the complicated relationship that may be found (see p. 1838). 
If, after consciousness has become clear again, the other phenomena of toxic 
confusional psychosis persist, then schizophrenia is the more pro'bable 
diagnosis. 

Diagnosis of schizophrenia from an affective B 3 rQdromc is difficult, because 
both are often combined in the same patient. Some of the significant points 
have already been referred to (see p. 1859'). Catatonic excitement differs 
from mania in that the speech and acts of the latter are intelligible as express- 
ing a general affect and^ are conformable to the situation in some measure ; 
the onset and cessation are not so abrupt as in catatonic excitement and 
there are usually characteristic features which make the distinction easy. 
Melancholia becomes suspect when dchxsions are repeated without the 
appropriate affect, and there is a readiness to project responsibility for the 
illness, to complain of external influence. The inertia of the depressive is 
not so complete as that of catatonic stupor, nor so likely to be abruptly 
broken through. States of seTere agitation are not alwa/ys easy to dastinguish 
from^schizophrenic excitement, but a more frequent problem is that of deciding 
whether some bodily fear or conviction of disease is schizophrenic or not. 
Whether in regard to a preoccupation or a delusion, the chief point to consider 
is the appropriateness of the affect to the alleged hypochondriacal notion ; 
the more bizarre the bodily change described, the more likely to be schizoi- 
phxenic. Depersonalisation is sometimes at the bottom of these somatic 
complaints ; what rs significant is not the depersonaHsation, but the way it is 
elaborated and regarded by the patient. 

Hysteria can offer great difficulties, largely because hysterical' meehaniams 
are so often operative in schizophrenia. Rain motor or scnsoiy disturbances 
commonly give less trouble than hysterical dissociation, stupor, and pseudb- 
dementia. The previous history, the refationship' of the outburst to a particu- 
lar' set ©f happenings, the behaviour in the intervals,, the demands upon the 
attention or response of bystanders must be taken into account. The mistakes 
and oddities' of the hysterical' pseudoHi'eineBLb may be theatrical', in accordance 
with hw ignorant notion of what insanity is like ; the deliriously dissociated 
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hysteric does not identify correctly the people around him, as the schizo- 
phrenic usually does, even when in a dream-like state ; the hysteric who is 
acting some imagined scene does so without discrepancies or gross interpola- 
tions, whereas the schizophrenic is seldom so consecutive and persistent. 
The degree to which the patient is being influenced by his immediate surround- 
ings is, however, the chief guide, apart from definite schizophrenic 
features. 

Obsessional states olfer difficulty when the patient is in doubt as to whether 
his alien thought or impulse comes from within his own mind or is imposed 
upon him. If he shows indifference as to the occurrence and content W 
the compulsive ideas, it is suggestive of schizophrenia ; but careful examinaticju 
of the development of the symptom, and the patient’s attitude towards i^;, 
permits a clear diagnosis in most cases. Complicated rituals, odd obsessions 
and chronicity make an obsessional illness look very like schizophrenia ; 
as does intoxication of an obsessional patient by bromides. Obsessions 
may develop into schizophrenic symptoms (see p. 1888). 

Prognosis. — Schizophrenia is always a serious condition. Though some 
recover, the tendency of this morbid change is to do permanent damage to 
psychic life. In the individual case, however, pessimism is not justified. 
It is certainly never possible in the early stages of the illness to be certain 
that recovery is out of the question. 

Heredity is a poor guide to the prognosis, except in the rare casps in which 
an identical twin of the patient has for some years had a schizophrenic illness, 
or in which one parent is schizophrenic, and the other has schizophrenic 
relatives ; even then it is difficult to prognosticate with assurance regarding 
the present attack. If one parent has had an affective illness the prospects of 
riicovery are brighter, but this can better be assessed from the patient’s own 
bodily and mental constitution. If he is of pyknic build, the outlook is much 
better. Similarly, the patient who has for years tended more and more to 
withdraw from his surroundings, to be careless of social requirements, to lie 
late and live alone, given up to day-dreaming and eccentricity — such a one 
should he become overtly schizophrenic, has a poorer chance of doing well 
than the active, suspicious and impulsive man, or the self-conscious, intro- 
spective worrier who similarly falls ill. A narrow and rigid previous person- 
ality makes deterioration more likely than if there had been wide interests 
and possibilities of adaptation. 

The more abrupt and stormy the onset, the better the outlook. This is 
one of the most reliable guides. When the onset has followed upon a recent 
painful experience, and the content of the patient’s talk and his behaviour 
refer to tliis, or when a physical damage appears to have provoked the 
symptoms (e.g. influenza or head-injury), the outlook is rather better than 
when the provoking factors are obscure ; but this is by no means always the 
case. If the attack occurs during puberty or adolescence, prognosis must be 
cautious, because of the difficulty of distinguishing between the transient 
upsets of this period of adjustment, and the progressive schizophrenia that 
may then show itself plainly. The earlier history is of great help. 

The nature of the symptoms is not a safe guide. Very severe departures 
from normality may clear up, yet an outwardly mild condition be of grave 
ometi. Symptoms such as stereotypies of movement and speech, which 
indicate that the illness has been going on a long time, and that there is a 
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general narrowing and fixity, are grave ; as are also hebephrenia, and a long- 
drawn-out stupor, with negativism, impulsive violence and vasomotor 
changes. The more manic or depressive features, the better. Previous 
attacks, with an interval of normality between them, are prognostically 
favourable. If the patient first falls ill after 30, he will scarcely go downhill 
in the tragic way young people sometimes do. He may develop fixed 
delusions, which are often rigid and encapsulated, so to speak, and therefore 
he may be able to return to ordinary life, with reservations ; or it may be 
that his morbid beliefs absorb ail his mental powers, and compel institutional 
life. The more the psychiatrist can discover healthy modes of response in 
the illness itself, as well as in the previous personality, the happier the out- 
look. Many patients, after an attack, do not rctarn to work, but have 
narrower interests, and less spontaneity than before ; they are more easily 
tired, and may be hypochondriac, or show other symptoms thought to be 
“ neurotic.^’ Such patients have sometimes made a poorer recovery than 
others who return to work and can meet most social demands, though careful 
inquiry reveals definitely schizophrenic sequelae in their thinking and 
emotions. 

The simplest rule is that an abrupt onset of the illness, an adequate 
cause for its occurrence, and a well-adapted non-schizoid personality are the 
criteria of good prognosis. Sensible early treatment may avert disaster. 

Treatment. — PnoPHYLACTic. — This, whether eugenic or individual, is 
limited and uncertain. Even if effective, it can reach only a minority at 
present, and its effectiveness is a matter of faith. Probably child guidance 
and other measures of mental hygiene do good in averting potential schizo- 
phrenia, but no one can be sure of this. Such treatment aims at diverting 
the child into social activities and keeping him out of situations in which he 
will be mortified or otherwise troubled emotionally. However wordily or 
abstrusely the prophylactic treatment be described, it is essentially a matter of 
trying to make an unusual child into an average one, or making his surround- 
ings unusual to suit him. 

Treatment op the Actual Illness. — There is no one treatment of the 
disorder that has manifest superiority over any other. Painstaking attempts 
at readjustment of the patient’s outlook and behaviour by means of psycho- 
therapy (not psychoanalysis), occupation, games, etc., are the most sys- 
tematic and rational way of making a permanent change for the better. The 
co-operation of the patient is here necessary, and also the help of a social 
worker desirable, who may do much to modify and arrange the patient’s 
circumstances in the interests of his mental health, e,g. getting him suitable 
occupation, and schooling his relatives in a sensible attitude towards him. 
Such treatment is not practicable for those acutely ill, but for the mild, the 
convalescent, or the imperfectly recovered case it is of great value. By 
means of it many patients can be discharged from hospital before they have 
settled into apathy, or become unresponsive to the claims of the external 
world ; it is better not to keep a scliizophrenic patient in hospital waiting 
for complete recovery, but to get him back into ordinary life as soon as 
possible, provided conditions there are not too adverse for him, or he too 
abnormal to cope with them. 

Treatment in a psychiatric clinic or mental hospital is usually necessary 
at some stage of the disorder, and must be decided chiefly by the severity 
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and social risks at the time. For the large number who become permanently 
in need of institutional care, much of the deterioration formerly customary 
may be averted by the energetic rise of occupational therapy and recreation 
which make the patient’s life less sterile. 

There are few conceivable ways of altering a human bdng that have 
not been tried in tins illness. Many of them have been those believed to be 
efficacious in other illnesses ; some have been intended to shock the patielit 
somehow. Of the former may be mentioned endocrine preparations ((n 
large doses), transplantation of gonads, removal of supposed septic foid, 
induction of fever by malaria, etc., injection of human serum, rnaugane^ 
salts, production of aseptic meningitis and continuous narcosis. Of thfe 
latter, i.e. sliook-methods, many of the procedures of a bygone time are 
exainples; the whirling chair, precipitation from a height, immersion in 
ice-cold water, and so forth. The most recent methods which entail a pro- 
found and alarming disturbance arc those which use insulin or a oonvulsant 
(see p. 1819). Though the direct emotional effects of such treatment arc not 
negligible, metabolic changes are no doubt chiefly responsible for the clinical 
effects seen. Insulin has more value then the convulsaiit method. It should 
be employed only in hospitals fully equipped and staffed for the purpose. 
The treatment is most effective in cases which would have a good prognosis 
for the attack if treated by other methods. It is not a panacea for schizo- 
phrenia, but may shorten an attack in suitably chosen cases. 

The details of treatment, whether in hospital or at home, must be in- 
dividual ; even in such matters as the allaying of excitenieut no uniform 
procedure, e.g. continuous baths, or narcosis, can be a routine measure. 
When excitement is extreme, disturl)ances in water metabolism and loss of 
salts may be combated by giving 5 per cent, saline intravenously, 300 c*c. 
every other day, alternating with forced fluids. During stupor, general 
measures for ensuring adequate food (in some cases feeding by tube), cleanli- 
ness and evacuation of urine and faeces must always receive attention. It 
has been found that various chemical agents, such as carbon dioxide inhaled 
in a 30 per cent, mixture with oxygen, and sodium ainytai, will temporarily 
interrupt a catatonic stupor ; this finding accords with the chemical metabolic 
changes reported in the condition, but its therapeutic value is slight. 


PAEANOIA AND ALLIED STATES 

The words “ paranoia ” and “ paranoid ” are used loosely by many. 
Kraepclin gave paranoia its modern meaning, describing it as the endo- 
genous, insidious development of a permanent and unshakable delusional 
system, witli complete preservation of clarity and order in thought, will and 
action. If the illne.^s cleared nj), if it showed symptoms of an organic, 
affective or schizophrenic syndrome, or if it was provoked by external happen- 
ings, it could not be paranoia. Thus delimited, the condition is exception- 
ally rare ; so rare, indeed, that there is no use in having such a category. 
Moreover, cases that Kraepelin himself called paranoia have since become 
obviously scbizophrejiic. There is now no profit in thinking of paranoia, or 
paranoid states either, as syndromes in their own right, so to apeak> and 
of the same order as schizophrenia or affective disorders. They are on the 
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same subsidiary level as stupor, hypocbondriasis, anxiety and depersonalisa- 
tion. When met with, they must be distributed according to the accompany- 
ing symptoms and the general trend of the illness ; and their prognosis 
and treatment must bo assessed accordingly. 

Besides the paranoid beliefs and attitude referred to in previous sections, 
there are a number of instances of this unhealthy relationship between the 
patient and his surroundings, which are mild in their outward form, easily 
understandable in the light of the patient’s history, and fairly responsive to 
treatment. Sensitive and shy people are often troubled by doubts and 
shame as to their physical or moral worth ; and, by projection, attribute to 
others the dislike or contempt they do not acknowledge in themselves. This 
occurs in youths who masturbate, and suppose others to remark it, and in 
old maids who believe men to be pursuing them ; but there are many varieties 
of shame and desire, besides the sexual, which lead to such ideas of reference 
or persecution. The development of paranoid reactions of this sort is usually 
plain. So is that of the querulous, resentful type of reaction, e.g. in the man 
who believes himself done out of his rights and who becomes a persistemt 
litigant or writer of memorials. Before judgmg such a man psychopathic, 
the extent of the injustice he has suilered must be compared with the degree 
of his resentment and hia relevant conduct. Commonly the injustice is 
found to be fanciful or trifling, and the man’s sense of grievance immoderate, 
so that he comes to believe there is a veritable conspiracy to wrong him, and 
devotes most of his time to useless appeals or threats. He may persuade hia 
wife or hia children of the justice of his complaints, inducing delusions in 
them, i.e. folie a deux, etc. Many such patients, however, never become 
deluded : they are contentious about their wrongs, and waste years, perhaps, 
in proclaiming them or seeking redress, but they arc well aware how other 
people regard them, and what has actually happened. Many claimants of 
compensation, “ grousers,” “ old soldiers ” and unstable adherents of more 
or less cranky movements, are to be placed here. There is no sharp dividing- 
line between these psychopathic people, and the more or less normal, often 
socially precious, leaven who detest injustice and arc willing to do much to 
defeat it. Some deaf people become paranoid, misinterpreting what they 
cannot hear plainly, and construing it into a jeer or an insult. 


HYSTERIA 

In hysteria, symptoms of illness are represented by the patient for the 
sake of some advantage, without his being fully conscious of this motive. 
The form of representation will vary widely according to the circumstances 
that have provoked the illness, the patient’s experience of what the symptoms 
are that he is trying to represent, and his somatic resources. These factors, 
presently to be discussed, bear on the hysterical symptoms that simulate 
physical disease. But it is impossible to restrict hysteria to this physical 
form. The illness that is represented by the hysteric may be a mental 
one ; moreover, it is not possible to consider hysteria without regard to 
the mechanisms of its occurrence which manifest themselves in the per- 
sonality and aje mainly psychological. Hysteria is the most psychogenic of 
all illnesses. Its recognition is therefore a double problem : (1) exclusion of 
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what may be called genuine ” illness, i'.e. of a recognised morbid pattern ; 
and (2) discovery of an adequate motivation. To ignore either of these 
requirements is to court error, since hysteria may occur along with physical 
or mental disorder, elaborating upon it and mimicking it, and, on the other 
hand, some physical diseases give rise to symptoms indistinguishable in 
their form and apparent psychological mechanism from those of hysteria. 

^Etiology. — A hereditary factor is probable in many cases. Thu^, a 
group of hysterics who were pathological liars were compared with Ithe 
average population in respect of the proportion of their brothers and sisaers 
who were in mental hospitals : it was five times as many ; and of the parents 
of the group, a sixth were psychopathic. From these and similar figuies 
it is not possible to tell the mode of transmission or the nature of what\is 
( transmitted, but only to infer a hereditary factor. The occurrence qf 
hysterical mechanisms in children, and their frequency in healthy adults, 
especially after calamities or in unendurable conditions, such as may occur 
in war, suggest, however, that hysteria is potentially present in most people 
and that environment is more important here than heredity. The combina- 
tion of heredity and environment may result, long before actual illness occurs, 
in a hysterical personality. This is not found in all patients who show hysterical 
symptoms, but nearly all people of hysterical personabty show hysterical 
symptoms. Many of the features of this personality are socially obnoxious, but 
other features are not, and it is wrong to use “ hysterical ” as a depreciatory 
epithet for a set of qualities that one dislikes. These people are unduly 
responsive to the situation they are in, especially if by their excessive 
response they can fulfil wishes of which they are hardly aware, or evade 
what is painful in the situation, instead of meeting it and disposing of it 
adequately. Unsatisfied with their own capacities, they seek to cut a better 
figure than their endowment warrants, and are constantly posing and 
pretending. This, like all their behaviour and aims here described, is not 
done with full consciousness, but with a more or less sincere ignorance or 
ambiguity of purpose ; it is not a question of deliberate deceit, of studied 
histrionics or malingering. In thus responding to situations and turning 
the response to some inadequate end, the hysterical person is characterised 
by a lack of inner stability and of constant standards of behaviour, and also 
by a lability of affect and rin exuberant fancy. The fantasies normal in 
childhood are here seen in physically mature adults, who, like children, can 
temporarily live their fantasies, absorbed in this unreal compound of past 
experiences and longings, yet not so wholly divorced from their real sur- 
roundings as might appear. In an attenuated form, this is evident when 
they almost unwittingly manufacture some situation, according to their 
needs — ^Literally “ making a scene ” — and enter into it emotionally with a 
rapidity and fervour impossible for more stable people. Egotism and 
untruihfulness (pseildologia phantastica) may be pushed to the point of 
delinquency. There may be a longing for prestige, sympathy, love, or some 
other emotional relationship, which leads the hysteric to behave in a way 
strikingly out of keeping with his demeanour on other occasions ; the in- 
appropriateness of his behaviour even at the time may be obvious to a 
detached onlooker, but is not always so. Many of these people can use 
illness or well-acted fantasies of illness to satisfy their hardly conscious 
needs ; they may also gain their ends by forgetting what it would be painful 
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to remember. Here again the onlooker may find it hard to tell how genuine 
or complete is this forgetfulness, but the question is of little moment compared 
with discovery of the motive for the hypomnesia. The much-stressed 
suggestibility of hysterics is a notable aspect of their responsiveness to 
situations and of their especial responsiveness to a person with whom they 
develop an emotional relationship, often unrecognised by themselves as such. 
The emotional attitude of a hysteric towards other people is often influenced 
by sexual factors. Hysterical personality is believed to be much commoner 
in women than in men, and may be associated with psychosexual immaturity. 
Coquetry and frigidity are not uncommonly allied in hysterics ; there may be 
much flirting and sexual excitation, but not actual coitus : it is, however, 
juster to say that the sexual lives of hysterics show instability and inadequacy 
than to specify any particular aberration. 

Hysterical personality can be recognised before puberty ; in younger 
children, however, it must be extreme to be recognised, because of the great 
frequency of hysterical mechanisms then (e.g, behaving as though fantasies 
were real, counterfeiting illness, somnambulism). Some of the grossest 
instances of hysterical behaviour have been recorded in girls not yet adolescent, 
cf. the Salem witches. Much of the work of Child Guidance Clinics is taken 
up with the treatment of hysterical tendencies, not perhaps taking the form 
of definite symptoms but plainly evident in the child’s personality. 

The precipitating factor for the onset of hysterical symptoms is usually 
a situation, emotionally charged, out of which the patient’s symptoms will 
bring him more or less overt, but unacknowledged, gain. This gain need 
not be material and obvious, and may run directly counter to such accepted 
values as health and ability to work. One of the plainest instances of a 
partial unsubstantial gain is that created by an accident, and the resulting 
claim for compensation ; hysterical symptoms flourish in such a soil, and are 
usually influenced for the worse by repeated medical examinations. Plysteria 
occurs among soldiers under active service conditions, and can readily be 
fostered in them by injudicious measures. It is not infrequently a sequel 
of the acute panic or stupor which may in some men be the efiE^ect of intensive 
bombardment and exhaustion during active warfare. 

Pathology. — This is almost wholly a matter of psychopathology. It 
is true that disseminated sclerosis and many other organic diseases of the 
brain may be accompanied by hysterical symptoms, but the association is 
not a constant one. The psychological changes can usually be traced further 
back than the happening that provoked the illness ; often they are the 
continuation of normal tendencies of childhood that have been fostered and 
extended by ill-judged upbringing. The hysterical symptoms that appear 
as motor or sensory phenomena show the patient’s readiness for the trans- 
lation of experience into bodily symbols ; this is a special instance of the 
universal tendency for somatic representation of experience, converting it 
into action. It is the facility and exaggeration, not the existence, of this 
“ conversion ” mechanism that is characteristic of hysteria. What is thus 
translated or “ converted ” into physical terms has been something painful 
and unacceptable ; the partial exclusion of it from consciousness, “ re- 
pression ” of it, is therefore understandable ; in its physical, symbolic form 
it is tolerable and may even be prized. Identification with other people is 
responsible for the frequent imitation of symptoms and for the epidemics of 
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hysteria. Suggestibility, with its characteristically quick formation of 
liabits of somatic response, is another way of describing the phenomenon. 
Cltearly the mechanism need not be limited to the production of physical' 
symptoms, though bodily structure and local weaknesses may conduce to 
tiiia. There can be hysterical phenomena, such as the dissociation seen 
in fugues and so-called splitting of personality, which are instances of the 
exclusion of recent and remote painful experience from clear consciousness. 
The wishes and fears that deviously attain outward expression as* hysterical 
symptoms do not derive solely from the recent past, though much of their 
strength may come from it. It must be admitted that there are some 
hysterics in whom this psychopathol'ogy cannot be demonstrated, and thJ^t 
such cases are among the most intractable. 

Symptoms. — These ma)’’ be divided into: (1) sensory; (2) motor 
including fits ; and (3) quasi -psychotic. 

The symptoms can be like those of any conceivable affection of which 
the patient has a notion. The cruder his notion, the less will his symptoms 
fee like those of the simulated condition, but after he has been demonstrated 
to a clasfr or repeatedly examined he may better his notion, and conse- 
quently his symptoms come closer to those of organic disease. Or, if he has 
had opportunity of seeing insanity, his pseudo-insanity may smack less of 
the stage than it otherwise usually docs. The range of hysterica^ symptoms 
is so great that to describe them all in detail would take inordinate space, 
and there is no need to do so. 

The sensory or, more properly, the perceptual symptoms include clavus 
and globus hystericus, blindness, deafness, and amesthesia. The two former 
are so common in aU sorts of mental disorder, especially those accompanied 
by anxiety, that they are of little specific importance in hysteria ; inquiry as- 
to their presence will often in these suggestible, rather hypochrondriacal 
patients lead to their occurrence. The difficulty in swallowing reported 
by hysterical women may be associated- with a strong disinclination to eat — 
anorexia nervosa ; it should not be confused with depressive anorexia or 
that of pituitary cachexia. Any cutaneous disturbance of sensation that 
the patient has a notion of can be presented, e.y., anaesthesia, either mono- 
or bi-lateral', or of stocking and glove distribution, and analgesia of any part. 
The anessthesia seldom corresponds to any nerve trunk, nerve root, or spinal 
segment, unless the patient has had special opportunities of knowing. With 
an ansssthetic hand objects may be identified, and any test which the patient 
does not recognise as referring to this disability he will perforin satisfactorily. 
Such tests are not a means of “ catching the patient out ” as though he 
were a malingerer,, but of ascertaining whether the* symptoms express only 
his notion of some illness. The tests for a malingerer, it is true, amount to 
the same thing, though one assumes the malingerer to be clearly conscious of 
his purpose ; conseqiently any distinction between hysteria and malingering 
must depend on the observer’s impression as to the patient’s honesty and 
self-knowledge ; certainly it cannot be* decided by tests. The tests for bfind- 
nesB using a stereoscope with a supposedly blind eye), deafness {e.g: effect 
OH' pulse, respiration and psychogalvanic reflex of exciting remarks addressed 
to the patient), and for other forms' of perceptual defect all depend on the 
phyffiiciam’fl greater knowledge of what should or should not accompany ther 
symptoms ^ which the patient complhms’; they are not intended ta dlis- 
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«.over hyaterical “ stigmata ” ox characteristic Baomalies. The ovarian and 
lother hy^rsBsthetic spots, the pharyngeal ansesthesia and the concentiie 
limitation of the field of vision formerly used diagnostically, were all pro- 
ducts of suggestion or, as in the last instance, phenomena that may oocur in 
normal fatigue, in hypochondria and in certain cerebral lesions. 

The motor symptoms are paralyses, pareses, spasms, contractures, and 
tremors. Hysterical paralysis or paresis never affects individual muscles, 
but always movements. By various devices it can be shown that the patient 
can still use the affected muscles, as long as he does not know that the move- 
ment in -question requires their use. The paralyses affect chiefly the left side 
of the body, are common in the logs (preventing proper walking or standing), 
and often oocur in limbs or other structures that have earlier been the seat of 
an organic disability, o.g. trauma or paresis. If the paralysis be flaccid, no 
loss of tone or of reflex response is found, and the patient, through his ill- 
informed notions of what should happen, behaves otherwise than a patient 
with organic paralysis would — e.g. if asked to rise from the supine to the 
sitting posture without using his hands, he keeps his paralysed leg flat on 
the bed. If the paretic part be kept stiff, the antagonists will be found to 
come into action first when the patient is asked to perform the movement he 
says he cannot ; and if the inovouient has to bo made against resistance, 
sudden removal of the resistance reveals how much of the apparently tremend- 
ous effort was going into associated irrelevant or antagonistic movements. 
Passive movement to overcome the spasticity or subsequent contractures 
cause the patient to be more upset than coidd be accounted for by any 
pain he may complain ofi The vaurieties of abnormal gait ace numerous ; 
many of them fantastically elaborate and, from the look of them, exhaustinig- 
Not only the musculature of the limbs may be affected but of the trunk 
(leading to curvatures and odd postures) and indeed any voluntary museles, 
e.'g. of the tongue, larynx, pharynx or eye. In hystefical aphonia the voice 
may sink to a whisper, or there may, more rarely, be complete nuitism ; 
the voice can, however, be used normally for coughing and similar purposes. 
The aphonia often comes on after some local inflamnaation that has caused 
hoarseness, or after a fright. Staimnering, usually of the exag^rated kind, 
may also oocur. Spasm of the cxtonal ocular muscles, leading to a con- 
vergent squint, may accompany a spasm of accommodation. Ptosis and 
blepharospasm sometimes occur. Many of the tics and spasms that used to 
be thought hysterical are now recognised to be often physiogenic, e.g. r^idual 
symptoms of encephalitis lethargica and chorea ; spasmodic torticollis, 
for instance, is far less often psychogenic than used to be thought. When a 
spasm or paresis has long been maintained, trophic disturbance may follow ; 
blueness and oedema, shiny skin, fibrosis of periarticular structures, and 
similar effects of rigidity and disuse. Tremor is most often seen in patients 
with a spastic paralysis, but may occur independently, as in many of the war 
cases. It is variable in degree and rhythm, and usually disapi>ear3 when the 
patient’s attention is turned from it ; this does not apply, however, to some 
very longistanding cases. 

Hysterical fits commonly occur in patients with obviously hysterical 
personality. They may be little more than a fainting-attaek or an outburst 
of temper, significantly like the tantrums of an ill-behaved child. Often, 
howev>er, they are more differentiated than this, arid diagnosis from &n epilep- 
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tic fit may be difficult. Sometimes the fit grows out of a tremor induced by 
fright or anxiety, as in many war-hysterics, or it may express some emotional 
state, such as great pain, anger or erotic excitement. Occasionally the patient 
shows plainly by her expression and movements that the fit is erotic ; it 
may be a typical orgasm. The “ classical ” four-phase fits which Charcot 
described were artefacts of the clinic ; they do not happen now. 

Sometimes the patient's fit becomes very like an epileptic one after he Jias 
spent some time at a neurological clinic, or he may be an epileptic who adso 
has hysterical fits. Some hysterics, by overbreathing, induce an epileptiform 
convulsion, which can be abruptly terminated if an injection of calcium chloride 
or gluconate be given. They may pass from one such fit into another, so th^t 
the condition suggests a status epilepticus. The unconsciousness that often 
' appears to accompany a hysterical fit is seldom as complete as it looks ; neither 
is the subsequent amnesia. There may, however, be a delirium, corresponding 
to the emotional upheaval. Patients very rarely hurt themselves seriously in 
the fit, however violent, or have a fit when alone or asleep. The length of 
the attack and its degree often depend on the audience ; the more the 
bystanders try to restrain the movements, the wilder do the kicking, struggling, 
biting, shouting, panting, spitting, etc., become and the longer they go on. 
There is neither the pallor nor the cyanosis, the regular sequence nor the 
subsequent headache and sleepiness of epilepsy ; urine is not ♦passed nor 
the bowels opened ; reflexes, including the corneal response, are unaffected, 
and the end of the fit may be abrupt. 

The quasi-psychotic symptoms are stupor, twilight-state, pseudo-dementia, 
and fugue. In the stupor, seen typically in harassed weary soldiers under 
bombardment, the patient lies motionless, taking food like a twelve-months 
baby, non-resistive, sometimes incontinent of urine or faeces, and without 
any predominant emotional tone. It is of brief duration if the exciting 
circumstances cease to prevail. In less acute forms there may be a sullen 
resistive akinesia, or a condition lasting even for years, with an occasional 
break ; this is a rare form. The confusional or delirious states may accompany 
a fit or represent an important emotional experience, e.g. some sexual episode. 
They are often histrionic, and represent wishes of a religious or grandiose 
sort ; or the patient may behave as though he were an animal or a child. 
Sometimes they occur during the night, and in a somnambulist state the 
patient repeats some past happening, or may do complicated work. This 
is closely akin to the hysterical fugue, in which there is not so much a clouding 
as a narrowing of consciousness, a “ dissociation.” In the fugue the patient 
says he has forgotten some or all of his life before a certain date, and later he 
may profess to remember nothing of what has happened during the fugue. 
There is, in short, a double set of memories, which may alternate, and since 
the patient’s own id^tity is commonly included in the repressed and tempor- 
arily forgotten material, he may be said to have two personalities, and 
sometimes three or four. Actually there are no cases in which it is strictly 
correct to speak thus of multiple personalities ; it is only a matter of different 
aspects or fragments of the one personality. In the fugue the patient may 
live out some fantasy or - -as more commonly happens — simply says that he 
does not know who he is or where he lives. Nearly always a hysterical fugue 
with gross amnesia turns out to have been a means of evading some predica- 
ment, and it is well to keep in mind in such cases that the patient may have 
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broken the law or otherwise exposed himself to disgrace and punishment. 
The amnesia is seldom as complete as the patient states. Fugues may occur 
as a hysterical mechanism in an organic psychosis ; we have seen a man with 
arrested general paralysis who had been prominently and in detail reported 
as a case of multiple personality which responded to psychotherapy. 

“ Pseudo-dementia ” covers the large group who behave as though insane. 
It may occur, as in the so-called Ganser syndrome, in prisoners awaiting trial. 
Whatever the circumstances, its motive is escape from a disagi’ccable situation. 
It is likely, however, that it is mainly those with a predisposition towards 
severe mental illness, especially schizophrenia, and the high-grade defectives 
who have recourse to this kind of hysterical behaviour. It sometimes comes 
on after brain injury. The patients’ behaviour corresponds necessarily to 
their notion of insanity, which is usually far enough removed from anything 
the psychiatrist knows as such. Occasionally, however, it is very near the 
buffoon-like conduct of some schizophrenics. The patients say that they do 
not know their own age, affect not to understand simple remarks, give absurd 
answers which nevertheless indicate that they know the right answer {e.g. by 
inverting the correct order of the figures in a sum). When asked about some 
simple matter, they look as though they were making terrific efforts to 
remember (herein behaving differently from the schizophrenic). The most 
characteristic thing is the disparity between the j)atient’s alleged deficiencies 
and his general alertness : he says he does not know anything about his own 
past, he cannot read or spell or do the simplest arithmetic, and yet he may 
be beha.ving quite naturally and adapting himself to the situation in a way 
which would be inconceivable if he had actually so advanced a dementia. 

Some hysterics go to great lengths in their representation of ideas of illness. 
They will allow themselves to be put among grossly insane people, or submit 
to repeated operations, such as amputation. Self-inflicted injuries, e.g. 
keeping wounds and sores open, are not uncommon (cf. dermatitis artefacta). 
In some such cases masochistic tendencies can be recognised, but by no means 
in all. Suicidal attempts are not infrequent. They often have as their purpose 
revenge, the satisfaction of some spite, and the patient may leave behind a 
lying, fantasy-coloured letter, indicting someone. Frequently the suicidal 
attempt is in the nature of a theatrical demonstration, done in such circum- 
stances as make it unlikely to be fatal ; and if the patient kill herself, it is 
more through bad management than intention. 

Diagnosis.— It will be plain from what has been said that diagnosis 
must be both negative and positive— ^negative, by excluding any orgamc 
cause for the symptoms ; positive, by finding motives and relating the 
symptoms to them. Neither method is alone sufficient, because of the 
occasional concurrence of structural disease with psychogenic symptoms. 
As to the former, i.e. the negative method, it is unnecessary to enter here 
into all the differentiating jioints. Many of them have been mentioned m 
the foregoing description of symptoms, and all turn on the disparity between 
what experience tells us would occur if these symptoms were of organic 
origin, and what the patient knows about such matters. Consequently a 
doctor who has hysterical symptoms is extraordinarily difficult to diagnose, 
in this negative sense. The method of arriving at a diagnosis by suddenly 
taking the patient unawares, and seeing if his symptoms persist, is to be 
deprecated ; it antagonises him. Likewise undesirable is the procedure of see- 
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ing whether one can suggest new symptoms to the patient, e.g. an anasstheaia ; 
it can be both misleading and harmful. Neither is the hysterical nature 
of a symptom to be judged solely by whether it can be removed by sugges- 
tion ; for some organic symptoms are temporarily got rid of thereby, and 
many hysterical symptoms are not. An intimate knowledge of the range of 
symptoms of physical disease is much more useful to the physician than' an 
equipment with special tests and lists of dilTercnces between “ functionsi^l 
and “ organic.” It is not only a problem of neurology but of the whole\ of 
medicine, since the hypochondriacal tendencies of many hysterics lead th(\m 
to complain of visceral symptoms ; usually, in doubtful cases, the symptoiis 
are those which might well occur in the earlier stages of some physical discas^. 
It is, however, in neurology that the most dilhcult cases of all arise, e,g. in 
disseminated sclerosis, carbon monoxide poisoning, cerebral vascular disease 
or encephalitis letluirgica ; here there is more likelihood of the organic disc^ase 
being overlooked than of its being wrongly diagnosed. The patient’s previous 
personality, any provocative situation or emotional disturbance, the previous 
occurrence of organic signs, e.g. transient diplopia, and the age of the patient 
must be considered. Hysterical symptoms a})pearmg for the first time in 
middle or later life in someone whose personality has been stH )>lc, are probably 
not solely psychogenic. If the symptoms diminisli when little or no attention 
is paid to them, they are more likely to be hysterical. » 

Course and Prognosis. — This depends mainly on the patient’s per- 
sonality and social setting, and on the treatment employed. A long history 
of hysterical traits prior to the illness, a continuance of circumstances favour- 
able to the symptoms, and inadequate or excessive treatment arc all unfavour- 
able. This is, however, an illness that sometimes confounds prediction, 
patients recovering when many adverse factors have been operative and the 
symptoms have been present for years. In children the prognosis is fairly 
good if treatment can be undertaken promptly ; it is best if the hysteria is 
monosymptomatic and has come on after a fright. In all cases in which the 
situation which provoked the illness persists, the outlook is bad ; for example, 
in the compensation cases, for which no medical treatment is of any avail — 
for obvious reasons — ^uniil the litigation is settled once for all. Similarly, 
during war, psychotherapeutic successes are often dazzling while the hysterical 
soldlier is under treatmejit in hospital, but the symptoms come again when 
he must return to duty. There are many varieties of outcome, chronic 
invalidisTu being the commonest. A few patients later become schizophrenic, 
and' a few become involutional melancholics. The prognosis in respect 
of the patient’s hysterical personality is more important than that of his 
hysterical illness ; it is, however, no more to be assessed by rules than the 
general future of any human being’s life and personality. Patients do not 
necessarily tend to become anti-social ; delinquency is certainly a likelihood 
in some hysterical people, but bravery and self-devotion may be conspicuous 
in others. 

Treatment. — Too much treatment is worse than too little. Injudicious 
physical or psychological treatment of hysterics often makes their spnptoms 
worse and their illness intractable. Recondite methods should be eschewed 
by all but experts. Common sense is as important as psychological under- 
standing ; and social usefulness more to be aimed at than removal of symptoms 
or attainment of self-knowledge. In short, it is not the hysterical illiieBB or 
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the mecbaniBin of repression and conversion that calls for remedy, but the 
patient s inadequate way of dealing with difficult situations. Consequently, 
the whole treatment must aim at the patient’s return to ordinary conditions 
of life as soon as possible, and at a re-education of his ways of meeting 
difficulties. To this end it is profitable to go over with the patient the 
situations, emotional disturbances and motives that led up to the illness, 
and to do ^is without implying moral judgment or social indilference — 
certainly without teaching the patient one’s psychological theories. It is 
a matter of general psychotherapy (see p. 181t >) ; and it may entail a far- 
reaching analysis of the patient’s past life, her emotional development and 
her instinctual tendencies. It is questionable, however, whether anyone 
without special jxsychiabric experience is wise to enter lightly upon this way 
of benefiting the patient. For, on the one hand, he may be misled into a 
wilderness of fantasy masquerading as once-roprossed, now-rccalled psychic 
trauma ; and, on the other, he may be at a loss how to deal with the attachment 
and dependence upon him which the patient will come to show, and which 
may in fact bo the chief influence in bringing about her precarious recovery. 
A great deal may be achieved — perhaps as much as by more thoroughgoing 
methods — ^if the physician, himself mature and with impartial insight into 
the psychological motivation of the symptoms, leaves aside in his dealings 
with the patient any very detailed inquiry into the causes of the illness and the 
purposes it served ; and, instead, directs her towards a better social adapta- 
tion, by advising her to avoid when possible the situations that, as he sees, 
favour the production of symptoms, getting her into a disciplined way of 
living, and stepping in with explanation, support and advice whenever fresh 
difficulties arise, llis success in getting rid of individual symptoms at the 
be^uning may be an important factor in establishing the necessary relation- 
ship with the patient. Such a line of treatment is not heroic, it is scarcely 
even rational, in the sense of being cau.sal, but it avoids stnno of the commonest 
blunders and may be strikingly successful. For this, or indeed any treat- 
ment, admission to hospital is not essential ; but it will help when there 
are adverse factors in the patient’s situation and, of course, will be essential 
if there be such symptoms as self-injury, suicidal attempts, pseudo-dementia, 
or gross paralysis. The danger of the patient’s picking up new symptoms 
in hospital should also be weighed. Isolation is usually inadvisable. 

Many of the symptoms of hysteria will not wait upon general treatment, 
but demand energetic intervention. Anorexia, for instance, cannot be 
allowed to go on to an avoidable inanition, nor a paralysis to the stage of 
contracture ; a mute patient, or one who is deaf or blind or ignorant of his 
own identity, offers such practical obstacles to almost any kind of treatment 
that the symptoms must l>© tackled and disposed of early. For this purpose 
suggestive measures are valuable and appropriate physical treatment may 
be called for, e.g. supervision during feeding, or even tube-feeding in anorexia 
nervosa, physiotherapy for paralysis, voice-exercises. Suggestive measures 
need not take the form of hypnosis ; suggestion in the normal waking state 
has many advantages over hypnosis, though those expert in the latter are 
sometimes very successful in their treatment. Suggestion, like almost 
every form of treatment of hysteria, has pitfalls, and its triumphs, like those 
of every other method, sometimes prove vain, but in the hands of a physician 
who is at once confident and cautious, this method may result in a satisfactory 
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recovery. If, in using suggestion, sucli physical devices as faradisatio an 
be avoided, it is better to do so. As a means of demonstrating that the 
illness is not due to local disease, however, such methods sometimes take 
their place in a detailed plan of treatment. Motor and sensory symptoms can 
usually be got rid of in one or two sittings if the physician is patient, deter- 
mined and confident in the use of persuasion and suggestion. 

The choice of occupation, the settlement of any social cause of illness 
{e.g. claims for compensation), and the obtaining of a healthy attitude—^ 
neither complaisant, much-enduring nor harsh — on the part of the patient’A 
relatives and friends, are all important factors in treatment. The hysterical 
reactions to injury call for special mention because of their frequency.! 
Though often of transparent motivation, they are not by any means to be ' 
regarded as outright malingering ; for the patient’s feeling of illness may 
be sincere, his symptoms distressing, his anxiety typical, and his irritability 
and insomnia symptoms that he would gladly get rid of. But they are 
none the less psychogenic. It is often assumed that so far as an illness is 
psychogenic, it must be treated only by psychotherapy. This is false theory. 
There are few mental disorders in which psychotherapy alone produces such 
small benefit as in the hysterical conditions due to the compensation or 
pension situation that may follow an injury. Putting an end to the situation 
early and the resumption of ordinary activity as soon as any physical injury 
has been repaired arc the most potent measures in the earlier stages. Even 
if the symptoms have been present a long time, the ending of disputes about 
claims and the return to ordered routine and regular occupation achieve 
more than do frequent medical interviews. Psychotherapy is then an 
adjunct, not an essential feature, of the treatment. Marriage should never 
be recommended as treatment for hysteria ; the superstition about this has 
resulted in lamentable troubles, especially for the person the hysteric marries. 
This is not to say that every hysteric is to be dissuaded from marrying ; 
there are more things than treatment to be considered then. Married 
hysterics, however, should not be recommended to have a child. Contrary 
to popular notions, pregnancy and puerperium more often aggravate than 
benefit hysteria. Moreover, hysterical women are not usually satisfactory 
parents, and commonly induce psychopathy in their children. 


ANXIETY STATE 

As already stated, the emotional syndrome so called is part of the 
group of affective disorder, in which depression and manic excitement 
are also included. It is there described. It would be indefensible to put 
into a special category all the forms of mental illness in which anxiety is 
conspicuous, for it can be severe in the most diverse conditions, ranging 
from delirium tremens to schizophrenia. The outwardly mild form, tending to 
chronicity and often largely psychogenic, responds well in the less advanced 
stages to psychotherapy ; it is therefore important that its recognition should 
not be delayed because of a doubt as to physical disease. Yet often the 
correct diagnosis is overlooked while the patient is being investigated or 
treated for some local disorder. This arises partly because of the quasi- 
physical signs of fear which he may show — dizziness, tremor, nausea and 
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vomiting, indigestion, diarrhoea, shortness of breath, palpitation, a sense of 
oppression in the chest, rapid pulse, flushing, sweating, frequent passage of 
urine, etc. It is still more due to the patient’s anxiety turning on his health, 
especially his physical health, and leading him to ask for more and more 
medical opinions, X-rays, laboratory investigations, etc., the favourable 
results of which, however, do not allay his worry. Over-cautious advice as 
to regime, based on a possibility that there may be some early physical disease, 
can be harmful to the patient’s mental health in that it restricts his normal 
life, and may constantly recall and reinforce his anxiety, The converse error 
of mistakii3g some early symptoms of physical illness for hypochondriacal 
anxiety is equally to be avoided. Physical investigation of doubtful cases is, 
in short, indispensable, and should be prompt as well as tliorough. When it 
fails to confirm the presence of a physical disorder the patient should not be 
treated as though he will still be in danger of the physical illness unless he 
takes special precautions in diet, exercise, etc. This is well illustrated by 
such a condition as effort-syndrome, where care taken to avoid any damage 
to the heart intensifies the illness. The patient should be fully investigated 
on the psychological side and treated accordingly ; this does not mean that 
he should be treated only by psychotherapy. The discovery of a possible 
psychological cause for the symptoms does not prove that there is not also 
a physical cause for them, but it makes it less likely. The converse is also 
true. For astiology, diagnosis, prognosis and treatment see section on 
Affective Disorders. 


OBSESSIONAL DISORDER 

Definition. — In this condition the characteristic feature is that, along 
with some mental happening, there is an experience of subjective compulsion 
and of resistance to it. Commonly the mental hai)pcning (which may be a 
fear, an impulse, or a preoccupation) is recognised, on quiet reflexion, as sense- 
less ; nevertheless it persists. 

iEtiology. — Intrinsic. — The hereditary factor is strong. A third of the 
parents of obsessional patients, and a fifth of their brothers and sisters, 
have themselves shown pronounced obsessional traits ; the proportion 
is in each case higher if all forms of mental abnormality be included, 
since both schizophrenia and affective illnesses occur with more than 
average frequency in families of obsessionals. The abnormal peirsonality 
of the parents is probably also potent as an environmental cause. Very many 
obsessional patients have for years before they became ill shown a rather 
characteristic mental constitution : they are excessively cleanly, orderly and 
conscientious, sticklers for precision ; they have inconclusive ways of thinking 
and acting ; they are given to needless repetition. Those who have shown 
such traits since childhood are often morose, obstinate, irritable people ; 
others are vacillating, uncertain of themselves, and submissive. “ Obsessional ” 
traits occur, however, in many people who never become mentally ill, and 
in many who become mentally ill otherwise than with an obsessional disorder. 
Consequently these traits cannot be rigidly held to be the forerunners or 
non-morbid counterpart of obsessional illness. 

ExTRiNSitJ. — The influence of strict, morose, cruel, overconsciertious, 
or obsessional parents has just been mentioned. It is difficult to weigh its 
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danportance ; certainly in fionsie eases it plays do paiit. There is nothing specific 
Ml the situations which supply the content of an ohsession : they might equally 
well have preceded hysterical symptoms, for example, in a person so pre- 
^disposed. Nevertheless, the fright or pain which o-noe accompanied a particu- 
lar experience^ or a long series of experiences, must not he overlooked in working 
out the multiple causes of some obsession psychologically related to this 
experience. I 

Encephalitis lethargica and a few other cerebral diseases may produ^ 
typical obsessional symptoms in persons previously free from demonstrable 
(tendencies in this direction. 

Pathology. — Apart from the difficult instances in which lesions of the braiii 
are accompanied by obsessions, this is at present wholly a matter of psycho- 
pathology. Some elements of an obsession are universal human attributes: 
all little children tend to ritualise and repeat ; all human beings are at times 
uncertain tof the rightness or sense of what they havcidono; they try to avert 
trouble by symbolical acts and other magical devices, whose eifiectiveness 
(they may question {e.g. superstition) ; imany normal people, moreover, have 
miki obsessions that do not bother them {R.g. scruphis). The manifest atruggik 
going on in the obsessional patient may be restated in terms of hypothetieai 
instimctual tendencies. Such attempted explanation cannot be verified; 
and it is more useful to pay heed to the rcjpressiion, displacement and substitu- 
tion which lead to symbolic representatioti of emotionally significant earlier 
experiences, and to the protective mechanisms by wliicli the juatient trios 
to ward oil' the painful and overwhelming obsession, with the result that he 
develops complicated rituals and similar devices which may be mistaken 
for the essential symptom. The transition from obsessional to schizophrenic 
is easy to understand psychopath ologically, since in both some contents of 
consciousness are separated from tlie main stream. 

Symptoms. — Obsessions are conveniently classified as : 1. ideas or imagcB ; 
2, impulses ; 3. phobias ; and 4. rumination. These overlap constantly. 

Among obsessional ideas and images are tunes, phrases, mental pictures 
of a disagreeable sort [e.g. of a mutilated corpse), and obscene associations 
(e.g. every craimy reminds the patient of a vulva). Obsessional im>pulses are 
often of a suicidal or aggressive character ; the patient may feel an urge to 
kick people in the street, to push his friend over a cliff, or to throw himself 
under a passing train. In many other cases, however, they are less alarming ; 
e.g. impulses to swear loudly in church, or to laugh at a funeral ; or more of 
an intellectual sort, such as an impulse to count and manipulate numbers 
senselessly or to avoid typing any word with a given number of letters or 
beginning with a particular consonant. Phobias are closely bound up with 
the other varieties of obsession : thus, the patietit who has an impulse to 
plunge a knife into his friend’s or his own neck has an understandable phobia 
of knives’; the patient who is troubled by obscene thoughts whenever he 
looks at a naked statue develops a phobia of museums. Not all phobias can 
be so aocomitcd for ; they may rest on some forgotten alarm, and take a 
queer form, such as a phobia of lavatories or of one-legged men. It is loose 
usage to give the name “ phobia” to every case in which an individual develops 
fear that is excessive or inexplicable ; the essential features of an obsession, 
already mejitioned, should also be present. Fears of dirt or infection are very 
common phobias : they arc symbols of moral, usually sexual^ taint, and they 
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lead to much washing, etc. ; thus, a patient who has blamed himself for 
masturbation may be constantly washing his hands, or following a complicated 
ritual of touching nothing with his bare hands for fear of contamination. 
Often the rituals and defensive precautions seem grotesque when compared 
with their ostensible purpose, as in the case of a patient who is perpetually 
putting himself to the greatest trouble in order to ensure that he never steps 
on a worm inadvertently ; much of the grotesquencss disappears when it is 
discovered what the worm symbolises for him. Ludicrous as his behaviour 
may seem, it is often tragic in the distress, and indeed ruin, it may cause him. 
Another phobia is that which has fear as its object, i,e. the patient is afraid 
of any situation in wliich he may feel fear ; some such patients do not leave 
their homes for years, because they fear they may have an attack of agora- 
phobia once they get outside. Obsessional rumination usually takes the form 
of endless questioning or search. The patient has to ask himself “ Why ” 
with pointless insistence about all manner of problems beyond his or any- 
body’s grasp ; or he has to keep casting round in his ndnd after some forgotten 
name or word which he could easily do without. Religious Bcrui)les sometimes 
fall into this category, as when a penitent is continually running to his 
confessor with some venial trifle he has come upon in his interminable self- 
questioning and doubt. 

Obsessional patients are in most cases depressed ; their illness is a de- 
pressing one. Besides this secondary depression, however, there is frequently an 
association of a more intimate kind, in which depression — or mania — is the 
essential or the main part of the illness, and the concurrent obsessions seem 
to be symptoms of this affective disorder. In such cases the obsessional 
illness is very often cyclical in its course. Anxiety is a common accompani- 
ment of obsessions ; in phobias it is most conspicuous. The anxiety is in- 
separable from the patient’s struggle against the subjective compulsion 
which is so alarming to his feeling of integrity in self and mind, such a shock 
to his belief that he is a free agent. Schizophrenic symptoms may be in the 
offing, or actually present, when the obsessional ideas are of the magical 
kind, e.g, the patient feeling that the effect of his obscene thoughts upon 
others ma}^ be averted by some gesture, or when his rituals are carried to 
bizarre lengths, e.g, having to save the last drops of his urine because of 
some recurring doubt. Depersonalisation may occur in the course of an 
obsessional illness. 

Diagnosis. — If the essential features, i.e. feeling of subjective com- 
pulsion and immediate resistance to this, be kept in view, it is seldom 
difficult to distinguish between obsessions, on the one hand, and delusions, 
hallucinations, ideas of reference or self-reproach, feelings of being influenced 
and schizophrenic stereotypies, etc., on the other. The only difference 
between obsessions and many schizophrenic phenomena towards which the 
patient retains insight and which he regards as alien to liim, lies in the nature 
of the compulsion he experiences : in obessions it is subjective — he feels that 
it comes from within his own mind, whereas in the schizophrenic phenomena 
he feels that it comes from without, it is imposed upon him. It is a differ- 
ence, however, that may be obliterated, i.e. what was once obsessional 
may become schizophrenic, but this is an uncommon outcome when the 
obsessional disorder is definite and well-established. In differential diagnosis 
it must be remembered that obsessions may occur in the course of almost 
6o 
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any mental illness in a person of obsessional tendencies, and that the psycho- 
logical mechanism for the production of obsessions, like that for hysterical 
symptoms, is present in almost everybody in varying degree. Consequently, 
an illness is not to be regarded as obsessional unless obsessions arc the chief 
symptoms. 

Course and Prognosis. — The outlook for recovery is worse if obsessional 
symptoms have been present since childhood, if they now fill up most of the 
patient’s time, and if he is weakly resigned to his illness. The best outlook 
is when the obsessional illness comes on suddenly in a person who has\ not 
had conspicuous obsessional traits or who has had previous benign attajpks. 
A cyclical course is not uncommon. The situation is ominous when \the 
ritual gets more and more systematised and remote from what previously 
occasioned it. The development along schizophrenic lines, already men- 
tioned, is more to be feared in such cases and in those with bizarre obsessional 
thoughts ; the great majority of gross obsessionals, however, do not become 
schizophrenic or anything else than obsessional. About half the cases 
recover from an attack, which may, however, last for a year or even more. 
Many people are subject to brief attacks, lasting ordy a few days, and largely 
due to fatigue or physical illness reducing their mental health. Inter- 
current happenings influence the course of the illness, e.g. some men were 
free from aym})toms during their period of war-service, with its routine and 
lack of responsibility or need for decision. The content of the obsessions is of 
little use prognostically. Old age is not in itself an adverse factor, but 
attacks in childhood suggest a strong constitutional bias and are therefore 
unfavourable on the whole. Few obsessionals give way to anti-social impulses, 
e.g. to suicide, homicide, delinquency. It is true that obsessionals who are 
also depressed may kill themselves, and that obsessionals who are irritable 
and angry may injure others ; but obsessionals rarely yield directly to an 
impulse they have resisted, or need to have “ irresistible impulse ” urged 
in extenuation of a crime. Sexual offences and perversions are rarely 
obsessional. 

Treatment. — Patients should be encouraged to continue at their occupa- 
tion and not to test themselves, or try to overcome their obsession, by re- 
peatedly putting themselves in a situation in which it will occur. So long 
as their impulses are not likely to get them into trouble, they should be 
encouraged to give way to them, rather than to “ fight.” The physician 
must aim at getting a patient well by putting an end to his anxiety and 
struggle ; if that is not wholly attainable, the patient must be educated to 
deal with his obsessional tendencies by acknowledging their existence, thoir 
psychological origins, and their harmlessness in those very respects in which 
he thought them most harmful, e.g. obscenity. Frank recognition of obses- 
sional tendencies^ which everyone has in some degree, is an important step 
in learning to control them. In some patients the obsessional attack is so 
cyclical and almost self-limited that a brief rest and general care arc all 
that is needed. In others, whose affection is chronic, recovery is out of the 
question, but advice about the management of their lives, varying according 
to their individual circumstances, helps them greatly. These j)atient8, eo 
prone to rumination and endless questioning, often clamour to be psycho- 
analysed. There is no evidence that psycho-analysis, however prolonged, 
benefits them more than methods that are not so exigent of time and money. 
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Obsessional children usually respond well to changes in their human environ- 
ment, advised after the physician has inquired into the family and school 
situation ; temporary separation from an obsessional parent or treatment 
of the latter often proves remarkably beneheial for the child. Discussion 
of his problems with the child (especially if they centre round secret sexual 
play) is an important adjunct of such treatment, just as it would be with an 
obsessional adult. , 

Edward Mapother. 

Aubrey Lewis. 
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Abdomen, retracted, in cerebro-spinal fever, 
38. 

in tuberculous meningitis, 1661. 

Abdominal abscess m peritonitis, 753, 755, 
766, 762. 

allergic attacks, 571, 751. 
cramps in hyperparathyroidism, 49'J. 
distension in acute gastritis, 682. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 

Ill anal achalasia, 665, 666. 
in ascites, 764, 765. 
in colitis, 649, 651, 665. 
in pseudocyesis, 676. 
in rickets, 467. 
in scpticajiuia, 13. 
ill tuberculous peritonitis, 761. 
in typhoid, 82, 84, 93. 
muscles, weakness of, m relation to 
visceroptosis, 746, 747. 
pain in acute appendicitis, 676, 677. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in acute peritonitis, 764. 
in Addison’s disease, 505. 
in amcebio abscess of liver, 709, 
in amoebic dysentery, 263. 
in arsenical poisoning, 371. 
in ascariasis, 323. 
in bacillary dysentery, 116. 
in bacterial food poisoning, 400. 
iii caisson disease, 336. 
in cancer of gall-bladder, 734. 
in cancer of the liver, 718. 
in cholecystitis, 724, 725. 
in cholera, 119, 120. 
in colitis, 649. 

in gall-bladder dyspepsia, 729. 
in gastrio ulcer, 588. 
in gastro-inteatinal allergy, 751, 
in glandular fever, 286. 
in Henoch’s purpura, 816. 
in hypoglyoaBinia, 414. 
in lead poisoning, 360, 365, 368. 
in mercurial poisoning, 374. 
in muGO-membranous colic, 642. 
in ilegional ileitis, 647. 
in trench fever, 282. 
in tuberculous peritonitis, 761. 
in typhoid fever, 84, 86. 


Abdominal reflexes in lesions of hemisphere, 
1527. 

rigidity in acute peritonitis, 754, 756. 
in appendicitis, 677. 
in Henoch’s purpura, 816, 
iu pyelitis, 1331. 

supports in arterial hypotension, 1071. 
in movable kidney, 1348, 1349. 
in visceroptosia, 746, 748, 750. 
tenderness in acute peritonitis, 754, 755. 
in appendicitis, 677, 681. 
in diverticulitis, 661. 
in gastrio ulcer, 588. 
in Bpirochsetosis ictero-hicmorrhagica, 
232. 

in trench fever, 282. 
in ulcerative colitis. 651. 
tumour in aracehic abscess of liver, 710* 
711. 

in cancer of colon, 659. 
in cancer of gall-bladder, 734. 
in cancer of fiver, 719. 
in cancer of pancreas, 745. 
in cancer of the stomach, 601. 
in hydronephrosis, 1341. 
in intussusception, 663, 674. 
in pancreatic cyst, 744. 
in perinephric abscess, 1335. 
wall, tone of, in relation to visceroptoBis, 
746, 747, 749. 

Abnormalities, birth, in cerebral diplegia, 
1621. 

Abortilaclent uses of lead, 362. 

Abortion, habitual, treated by pro- 
gesterone, 516. 
in cholera, 120. 
in malaria, 243. 
in measles, 135. 
in scarlet fever, 70. 
in small- pox, 146, 155. 
in typhoid, 84. 
in undulant fever, 129. 
syphilis as cause of, 204, 205. 

Abscess, actinomycotic, 186, 188. 
acute, causative organism of, 19. 
amoebic, 263, 708^711. 
appendicular, 678, 680. 
as result of cancer of stomach, 6(t2. 
extra-dural, in scarlet fever, 71. 
filarial, 317. 
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Abscess, ischio-rectal, in pulmonary tuber- 
culosis, 1202. 

formation, 2. 

complicating scarlet fever, 67. 
hepatic, syphilitic, 714. 
intracranial, 1552. 
mediastinal, 1274^1276. 

chronic, 1276. 
metapneumonic, 1179. 
of brain, 13, 1552. 

of liver in amcebic dysentery, 263, 264, 
709-712 ; and see under Liver, 
of lung, 13. 80, 1178-1181, 1231. 
of spleen, 827. 

< perinephric, 1334-1336. 

peritonsillar, 71, 535; and see Quinsy, 
retro-peritoneal, amoebic, 710. 
retro-phaiyngeal, 104, 539, 540. 
Bub-diaphragmatio, amoebic, 710. 
as sequela of appendicitis, 678. 
of duodenal ulcer, 591. 
sub-phrenic, amoebic, 710. 

Abscesses as cause of acute peritonitis, 
763. 

in glanders, 160. 
in pyaemia, metastatic, 13. 

surgical treatment of, 17. 
in small-pox, 152. 
in suppurative pylephlebitis, 721. 
in typhoid, 80, 86. 
miliary amoebic, 263. 
staphylococcal, 19. 

Acanthochellonema perstans, 316. 
Acanthosis in eczema, 1412. 
nigricans, 1483. 

AcarUS parasite in scabies, 1444. 
Accentuation of second sound in aortic 
aneurysm, 1048. 

Accessory-sinus suppuration, 1090-1092. 
BBtiolo^ of, 1090, 1091. 
complications of, 1092. 
in relation to gastric and intestinal 
disorders, 1092. 

in relation to retro-bulbar neuritis, 
1602. 

symptoms and diagnosis of, 1091, 1092. 
treatment of, 1092. 

Accessory sinuses in relation to rhinitis, 
1086. 

Acclimatisation to high altitudes, 339. 
Accommodation, paralysis of, in diphtheria, 
1781, 1782. ^ 

in lethargic encephalitis, 1580. 
pathological conditions of, 1607, 1508. 
Aceto-acefio acid in blood and urine, 407, 
410. 

in urine, tests for, 418. 

Acetone bodies in relation to alkali reserve 
of blood, 407. 
tests for, 418. 

Acetonurla, 410, 418, 1204. 
causes of, 1294. 
in diabetes, 410. 


Acetonuria, in diphtheria, 103. 
treatment of, 109. 
in glycogen disease, 692. 
in measles, 138. 
in sea-sickness, 342. 

tests for, 41 8, 1 295 ; and see Keto- 
nuria. 

Acetyl-arsan, 214. I 

-choline in robation to inyasthemia 
gravis, 1794. I 

-phenylhydrazine in polycythaomia, 794. 
Achalasia, anal, and megacolon, 663-670.\ 
of the cardia, 647-550. \ 

of Oddi's sphincter, 733. \ 

of the pharyngo-OBSophageal sphincter! 

546. \ 

Achard-Thiers syndrome, 474. 

Achlorhydria, 564. 
ajtiology of, 664. 

as cause of anaemia, 565, 776, 777. 
as cause of diarrheea, 623. 
associated with gastric flatulence, 574. 
in cancer of stomach, 600, 602. 
in cholecystitis and gall-stones, 565, 723 
727. 

in chronic alcoholism, 358. # 
in chronic gastritis, 584, 585. 
in diarrhoea of phthisis, 655. 
in health, 560, 564. 
in pellagra, 464. 

in pernicious anaemia, 565, 566, 779, 781. 
in relation to bacterial activity, 561, 564. 
in sprue, 639. 

in subacute combined degeneration, 566, 
1738, 1740. 

in syphilis of stomach, 699. 
oral sepsis in relation to, 524. 
oxaluria in, 1296. 

predisposing to intestinal infections, 564, 
565. 

results of, 564, 565. 

Acholla (cocliac ^scase), 633. 

Acholuric jaundice, 689; and sec Jaundice, 
acholuric. 

Achondroplasia, 1386-1388. 

Achorion fungus, the, 1439. 

Achylia gastrica in relation to pernicious 
anaemia, 779. 
in rosacea, 1405. 

Achylic chloransemia, 775. 

Acldsmla, 405, 407. 

alkaleemla, and allied conditions, 406- 
408. 

in epidemic diarrheea in children, 630. 

in renal uraemia, 1327. 

in uraemic dyspnoea, 1325, 1326, 1327. 

treatment of, 408. 

urine in, 1283, 1204. 

Acidity of gastric juice, 563. 

Acidosis, 405. 
in cholera, 119, 120. 
in necrosis of liver, 697. 
renal, in blackwater fever, 247. 
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Ackee poisoning, 390. 

Acne, a staphylococcal infection, 18. 
and seborrhoBa, 1401. 
bromides in relation to, 1430, 1447. 
keloid, 1432. 
necrotlca, 1431. 
nodularis, 1430. 
papulosa, 1430. 
punctata, 1430. 
pustulosa, 1430. 

rosacea, 1404 ; and nee Rosacea, 
scrofulosorum, 1460. 
tar and oil, 1409. 

vaccine treatment of, 18, 19, 1431. 

varioliformis, 1431. 
vulgaris, 1429-1431. 

Acnitis, 1464. 

Aconite root poisoning, 391. 

Acrocephaly, 1385. 

Acrocyanosis, 1076, 1404. 

Acrodynia, infantile, 298 ; and see Pink 
disease. 

Acromegaly, 472-474. 

complications and sequel* of, 473. 
mental symptoms of, 1845. 
Acroparaesthesia, 1078. 
etiology of, 1078. 
in pernicious anaemia, 782. 
in polycythaemia, 794, 
symptoms of, 1078. 
treatment of, 1078. 

Acropathy, 1375. 

Acrophobia, 1710. 

Actinic rays, dermatitis from, 1410. 
Actinomyces bovls, 185. 

Actinomycosis, 185-188. 
aetiology of, 185, 186, 1216, 1217. 
of lungs, 1216, 1217. 
of pleura, 1269. 

Acupuncture in chronic nephritis, 1314, 
1315. 

Acute generalised infections, use of vaccines 
in, 19. 

yellow atrophy of liver, 696. 

Adams-Stokes syndrome, 90S. 

conditions of occurrence of, 908. 
diagnosis of, 909. 

epileptiform convulsions in, 908, 1687. 
in chronic myocarditis, 950, 
in fatty heart, 052. 

in relation to heart- block, 904, 908, 909. 
sudden death in, 861. 
symptoms of, 908. 
treatment of, 909, 910. 

Addison's anaemia, achlorhydria in, 778, 
779, 781 ; and see Anaemia, 

pernicious, 
disease, 504-508. 
aetiology of, 604. 
diagnosis of, 506, 507. 
low blood-pressure in, 606, 1070. 
mental symptoms of, 1845. 
pathology of, 504, 605. 


Addison's disease, prognosis of, 507. 

suprarenal cortex in relation to, 504, 
507. 

tuberculosis in relation to, 604, 606, 

1202 . 

symptoms of, 506-506 
treatment of, 507-508. 

Adenitis in glandular fever, 286. 
m lymphopathia venereum, 183. 
in rubella, 144. 
in scarlet fever, 67, 70, 71, 77. 
in trypanosomiasis, 258. 
tubercular, iu children, bovine, 29, 30. 
Adenoids, 1096-1098. 
aetiology of, 1096. 

deformities associated with, 1096, 1097 
diagnosis of, 1097. 

in relation to chronic catarrhal rhinitis, 
1085. 

enlarged tonsils, 536. 
whooping-cough, 114. 
pathology of, 1096. 
reflex and nervous effects of, 1097. 
symptoms of, 1096, 1097. 
treatment of, 1097, 1098. 

Adenoma of bronchus, 1142, 1143. 
of kidney, 1342. 
of parathyroids, 498, 499. 
of pituitary as cause of acromegaly, 472. 
of suprarenal glands, 509. 
sebaceum, 1486. 
toxic, 491. 

Adhesions, pericardial, 961, 962. 
calcification of, 962. 

Ijeritoneal, 753, 760, 702. 

as cause of acute obstruction, 671. 
pleural, 1245, 1248. 

Adiposis dolorosa, 480, 1369, 
mental symptoms of, 1845. 

Adiposity, 480-482. 

in Cushing’s syndrome, 475. 

Adolescence, affective disorders in relation 
to, 1852. 

Adrenal hypertrophy in beriberi, 460. 
Adrenaline, 503. 
action of, 503. 

an antagonist of histamine, 1073. 
for toxic symptoms due to arsphenamine, 
211 . 

in Adams-Stokes syndrome, 909, 910. 
in allergic conditions, 752. 
in angioneurotic oedema, 1075. 
in relation to sugar metabolism, 414, 415. 
in syncope, 874. 
indications for, in asthma, 1151. 
Adreno-genital syndrome, 509. 

Adult Tickets, 1381-1384. 

Asdes segypti, 176, 177, 180. 

variegatus, 316. 

^pphony, 1084. 

in pleurisy with effusion, 1250. 

Aerobic bacteria, 2. 

Aerocele, 1122. 



1896 


INDEX 


Aerogastrle bloqu^e, 654, 676. 

Aerophagy, 622, 529, 674. 
cause of intestinal flatulence, 674, 645 
hysterical, 675. 
in angina pectoris, 575. 
in chronic sssophageal ulcer, 654. 
mechanism of, 675, 

Afebrile typhoid, 83. 

Affective disorder, 1851-1863. 
aetiology of, 1851-1854. 
alterations of metabolism in, 1864. 
bodily habit in, 1852. 
course and prognosis of, 1860, 18G1. 

, diagnosis of, 1859, 1860. 
drug abuse causing, 1853. 
in relation to marriage, 1861. 
pathology of, 1854, 1855. 
suicide, risk of, 1857, 1859, 1862. 
symptoms of, 1855-1859. 
toxmmia as cause of, 1853, 
treatment of, 1861-1863. 
types of, 1851. 

“ After-damp,” 379. 

Agamofllaria streptocerca, 310. 

Age in relation to prognosis of heart afiec- 
tions, 859. 

Agglutination, stages of, 6. 

test for diagnosis of oerobro-spinal fever, 
37. 

of glandular fever, 287, 
of paratyphoid fever, 95. 
of spirochietosis icterohamorrhagica, 
231. 

of tularaemia, 62. 
of typhoid, 87. 
of typhus, 277. 
of undulant fever, 129, 130. 
zones of, 6. 

Agglutinations, flagellar, 6. 

somatic, 6. 

Agglutinins, 5, 6. 

and agglutinogens in relation to blood 
grouping, 771, 772. 
efl'eot of beat on, 6. 

in connection with paratyphoid fever, 7. 
in connection with typhoid fever, 6, 7, 87j 
88 . 

Agglutinogen, 7. 

Agnosia, 1620. 

Agoraphobia, 1710. 

Agotan (cinchophen), cause of hepatic 
necrosis, 696. 
in gout, 436 

Agranulocytic angina, 799. 

Agranulocj^osis, 785, 799, 802, 812. 
aetiology of, 213, 800. 
chronic and recurrent types of, 800. 
course and prognosis of, 801. 
diagnosis of, 801. 

gangrenous and ulcerative lesions in, 
800. 

pathology of, 800. 
prophylactic treatment of, 801. 


Agranulocytosis, risk of, during sulphon- 
amide therapy, 16. 
symptoms of, 104, 800, 801. 
treatment of, 801, 802, 

Agraphia, pure, 1611. 

with word- blindness, 1611. 

Ague, 238 ; and see Malaria. ; 

classical features of, 242, | 

Ague-cake spleen, 243. 

Ainhum, 302. 

Air embolism, 1063, 1064. 

Air hunger iu diabetic coma, 416. 
in haemorrhage, 768. 

Stagnation in relation to heat-strokk 
347. \ 

swallowing, 522. 

Alar collapse of nostrils in adenoids, 1096 
typo of chest, 1081, 

Alastrim, 151. 

Albee's operation for relief of compression 
of cord, 1725. 

Albers-Schbnberg disease, 784. 

Albinism, 1490. 

of the lung, 1173. 

Albuminuria, 1289-1291. ^ 

after arsphenamine remedies, 211. 
after bismuth treatment, 217. 
congestive, 1290. 
febrile, 1290, 1299. 

functional or orthostatic, 1290; and aee 
under Proteinuria, 
in acute hepatic necrosis, 697. 
in acute nephritis, 1305, 1306, 1307. 
in acute tonsilliHs, 534. 
in arterial inflltratiori, 1040. 
in blackwater fever, 247, 249. 
in cirrhosis of liver, 705. 
in diphtheria, 99, 103. 
in erysipelas, 20. 
in gout, 434. 

in heat hyperpyrexia, 349. 
in malaria, 242. 
in measles, 138. 
in mumps, 165. 
in plague, 120. , 
in relapsing fever, 235, 236. 
in rheumatic fever, 290. 
in Rocky mountains tick typhus, 274. 
in scarlet fever, 68, 70, 71, 72. 
in scurvy, 463. 
in septic endocarditis, 922. 
in serum sickness, 8, 
in small-pox, 150, 152. 
in spirochsbtosis ictoro-heemorrhagica, 
232. 

in subarachnoid hesmorrhage, 1690. 
in tonsillitis, 534. 
in typhoid, 82, 85. 
in typhus, 276. 
in undulant fever, 120. 
in whooping-cough, 112. 
in yellow fever, 178, 179. 
orthostatic, 1290. 
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Albuminuria, physiological, 1290. 
residual, 1291. 
tests for, 1289. 
toxic, 1290, 1291. 
with organic renal disease, 1291. 
without organic renal disease, 1290, 1201. 

Albuminuric retinitis, 1B12. 
ulceration of bowel, 1326. 

Albumosuria, 1291. 

Alcohol as a cause of gastritis, 660, 686. 
in blood and urine during intoxication, 
355, 357. 

in cardiac disease, 864, 869. 
in relation to atheroma, 1039. 
cirrhosis of liver, 358, 701, 702. 
fatty heart, 951, 053. 
gastric ulcer, 693. 
hepatitis, 699, 700. 
nephritis, 1313, 1317. 
palpitation, 876. 
retrobulbar neuritis, 1603. 
rosacea, 1405. 

in treatment of pneumonia, 1235. 

of summer diarrhoea, 631. 
injections in peripheral farral spasm, 
1614. 

in trigeminal neuralgia, 1624. 
properties of, 355. 
susceptibility to, 1837. 
value of, in botulism, 402. 

Alcoholic delirium, acute, 1837. 
drinks in relation to gout, 430, 435, 436. 
epilepsy, 1838. 

excess, cardiac in relation to necrosis ot 
liver, 695. 

cirrhosis of liver, 358, 701, 702 706. 
congestion of the liver, 692. 
laryngitis, 1103. 
retrobulbar neuritis, 1503 
gastritis in relation to cirrhosis of liver, 
702. 

hallucinosis, acute, 1838. 
hepatitis, 699. 

merdal disorders, 1836-1840. 
diagnosis of, 1839. 
tieatment of, 1839, 1840. 
neuritis, 1750. 1751. 
paranoia, 1838. 
poisoning, acute, 355, 350. 

efifeot of, on liver, 358, 359. 
psychosis, Korsakoff’s, 1838. 

Alcoholism, 355-300. 
and typhus, 280. 
as a cause of cesophagitis, 552. 
as predisposing to erysipelas, 20. 
chronic, 368-360, 1837-1840. 
deleterious effects of, 358. 
delusional states in, 1837, J838. 
demoralisation in, 1837. 
institutional treatment of, 359. 
prognosis of, 369. 
pathology of, 358. 
symptoms of, 358, 360. 


Alcoholism, chronic, treatment of, 359, 360. 
in relation to amcebio hepatitis, 708. 
chronic rhinitis, 1085. 
insanity, 1837, 1838. 
pneumonia, , 
pulmonary tuberculosis, 1206, 
tuberculosis, 358, 359. 
typhoid, 84, 90. 

medico-legal aspect of diagnosis of, 357. 
predisposing to lead poisoning, 361. 
prophylaxis of, 1839. 
symptoms of, 356, 368, 369. 
treatment of, 356, 367, 358, 359, 300. 
Aldehyde test, Napier’s, for kala-a/.ar, 253. 
Alepol in leprosy, 124. 

Aleppo sore, 255. 

A-leuksemlo leuksemla, 806, 808. 

Aleukia hsemorrhaglca, 812. 

Alexia. See Word-blindness. 

Alexin, 5. 

Alimentary disorders in relation to neuras- 
thenic states, 1846. 

symptoms of pulmonary tuberculosis, 

1197. 

Alkalsemla, 405. 407, 408. 

and allied conditions, 405-408. 

Alkali reserve ot blood, 405, 406, 407. 

reduction of, in diabetes, 409. 

Alkaline tide in urine, 1283. 

Alkalinity of blood decreased in cholera, 
119. 

of saliva, in relation to digestion, 630. 
Alkalis in blackwater fever, 250. 

in chronic gastric and duodenal uloer, 
592. 

in coliform infections, 27, 28. 
in prophylaxis of scarlatinal nephritis, 
77, 1307. 

Alkalosis, 405, 1321. 

clinical features of, 1324. 
toxic symptoms of, 1321, 1322. 
Alkaptonuria, 418, 1294. 

“ All or none ” law m cardiac muscle, 847, 
848. 

Allantiasis, 401 ,■ and see Botulism. 

AUen’s treatment ot diabetes, 420. 

Allergic conditions, achlorhydria in rela- 
tion to, 665. 

symptoms after protein-containing drugs, 
1448. 

in hydatid disease of liver, 716. 

Allergy, 1073. 
gastro-lntestlnal, 751, 752. 
manifestations of, 1073. 
skin, 1409, 1411. 
theory of rheumatic fever, 288. 

“ Alligator skin,** 1399. 

Almonds, bitter, oil of (mono-nitro- 
benzene), 384. 

Alopecia, 1492-1494. 
eetiology of, 1492. 
after small-pox, 150, 152. 
areata, 1492. 
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Alopecia, cicatricial, 1493. 
prematura, 1492. 

sebon-hoBa in relation to, 1428, 1492. 
Alternating treatment of syphilis, 221. 
Altitude sickness, 339. 

Altitudes, effects of exposure to rarefied 
atmospheres at high, 339. 
high, polycythajmia at, 793. 

Alzheimer’s disease, 1828. 

Amaas, 151. 

Amanita muscaria, a poisonous fungus, 
391. 

phalloldes, a poisonous fungus, 390. 
Amaurosis in granular kidney, 1318. 

^ in uraemia, 1325. 

Amaurotic familial idiocy, 1624, 1625, 1847, 
1848. 

pathology of, 1624. 
symptoms of, 1625. 

Amblyomma cajennense, 272. 

Amblyopia after tryparsamide, 214. 
tobacco, 1503. 

transient, in disseminated sclerosis, 1654. 

Amboceptor, 6. 

definition of, 5. 

Ambulatory cholera, 119. 
typhoid, 83. 

Amenorrhosa in anorexia nervosa, 673. 
in Cushing’s syndrome, 475. 
in Qraves’s disease, 488. 
in kala>azar, 252. 
in pulmonary tuberculosis, 1197. 
in Simmonds’s disease, 478. 

GBstradiol in, 516. 

Amentia in Schilder’s disease, 1663. 
American dermal leishmaniasis, 256. 
Amidopyrine, cautions as to administration 
of, 800, 801. 

idiosyncrasy to, in relation to agranulocy- 
tosis, 785, 800. 

Amimla, 1615. 

Amlnophylline (euphyllin), in heart dis- 
ease, 869. 

Amlnostiburea in kala-azar, 254. 

Ammonia excretion in urine, 1284. 
in cirrhosis of liver, 705. 
in necrosis of liver, 697. 
Ammoniacal decomposition in urine, 1 285. 
Amnesia in temporal lobe lesions, 1530. 
verbal, 1614. 

Amnesic syndromes, 1825, 1826. 

Ammblc dysentery, 202-^66, 708. 
sBtiology of, 262. 
catarrhal colitis in, 649. 
complications of, 263, 264. 
course of, 264. 
diagnosis of, 264. 

in relation to hepatitis and abscess, 
708, 711. 

patholo^ of, 262, 263. 
prognosis of, 264. 
prophylaxis of, 264. 
symptoms of, 263. 


Amceblc dysentery, treatment of, 264-266. 
hepatitis, 708 ; aad see Hepatitis, 
amcebic. 

Amperage in relation to electrical injuries, 
343. 

Amphoric breathing, 1083. 
echo, 1084. 

Amyloid infiltration, 1040. 
kidney, 1329. I 

substance, characters of, 1040, 1329. \ 
Amylopsin (diastase), absence of, from stools 
in pancreatic disease, 737. \ 

rdle of, in carbohydrate digestion, 644. \ 
Amyotonia congenita, 1802-1803. \ 

Amyotrophic lateral sclerosis, 1743. \ 

Aneemia, 772-702. 
achlorhydric, simple, 665, 775. 
achrestic, 785. 
acute febrile, 789. 

Addison’s, 778 ; and see Aneemia, per- 
nicious. 

aplastic, 213, 785-786. 
setiology of, 786. 
diagnosis of, 786. 

gamma rays of radium causing, 354. 
in childhood, 791, 992. ' 

m relation to htemorrhagic states, 812. 
pathology of, 786. 
prognosis of, 786. 

rdle of idiosyncrasy in causation of 
786. 

symptoms of, 786, 786. 
treatment of, 786. 
chlorotic, of childhood, 791. 
congenital heemolytlc, 787. 
dyshssmopoietic, 774. 

m childhood, 791. 
erythroblastic, of Cooley, 784. 
gravis of children, 792. 
haemolytic, acute, of Lederer, 789, 790. 
chronic acquired, 789, 790. 
chronic (type Hayem-Widal), 789, 790, 
(typo Marchiafava-Micheli), 789. 
congenital (type Chaulfard-Minkow- 
ski), 787. 
in malaria, 243. 
in septiceemia, 13. 

risk of, during sulphonamide therapy, 
16. 

with recurrent hseinoglobinuria, 789. 
hypochromic. Idiopathic, 775-778. 
in acholuric jaundice, 689, 787. 
in acute endocarditis, 916. 
in amoBbie dysentery, 263. 
in ancylostomiasis, 321. 
in aortic incompetence, 932. 
in benzene poisoning, 383. 
in blackwater fever, 248. 
in cancer of colon, 658. 
in cancer of stomach, 601. 
in childhood, 206, 701, 792. 
in chronic arsenical poisoning, 372. 
in chronic mercurial poisoning, 376. 
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Anssmla, in Hodgkin's diaeaso, 773, 842. 
in hook-worm infection, 321. 
in idiopathic steatorrhma, 635, 636. 

treatment of, 637. 
in kala-azar, 252, 773. 
in lead-poisoning, 365, 773. 
in malaria, 243, 773. 
in malignant disease, 773. 
in methyl chloride poisoning, 388. 
in nephritis, 773. 
in Oroya fever, 131. 
in Paterson’s syndrome, 546. 
in poUagra, 462. 
in pregnancy, 790. 
in rheumatic fever, 290, 773, 
in rheumatoid arthritis, 1351, 1353. 
in rickets, 467. 
in scurvy, 461, 452. 
in septic endocarditis, 922. 
in septiemmia, 13. 
in sprue, 639, 641. 

in subacute combined degeneration, 
1736, 1737, 1738, 1740, 1742. 
in syphilis, 201, 773. 
ill trinitrotoluene poisoning, 386. 
in typhoid, 86, 773. 
in undulant fever, 129. 
in X-ray workers, 353. 
leuco-erythroblastic, 783, 784. 

treatment of, 783. 
macrocytic, nutritional, 779, 790. 
Mediterranean, 784. 

megalocytlo, conditions of occurrence of, 
779. 

in diphyUobothrium infestation, 312. 
in pellagra, 464. 
in sprue, 639, 041, 779. 
types of, 779, 780. 

microcytic, chronic, of women, 640, 776. 

in ancyloBtomiasis, 321. 
mitls, 791. 
myelophthisic, 783. 
nutritional, 466, 779. 

in progancy, 790. 
of cachexia, 773. 
of Infants, nutritional, 775. 
iron deficiency in, 775, 


of the new-born, 788. 
of pregnancy, physiological, 790. 
of prematurity, 776. 
osteosclerotic, 783.^ 
papilloedema in, 1540. 
nernlclous, 777-783. 

achlorhydiia in. 665. 666. 778, 781. 
Addison’s account of, 780. 

BBtiology of, 778-780. 
complications and sequeije ot, /oi. 
course of, 781, 782. 
diagnosis of, 782. 
hereditary tendency to, 778. 
in young subjects, 781, 782. 
mental disorders in, 1843. 
of pregnancy, 779, 790. 


Anaemia, physiological, of pregnancy, 790. 

' progressive haemolytic, in septicsemia, 13. 
prophylaxis of, 820. 
pseudo-leukaemlca Infantum, 792. 
symptoms of, 792. 
treatment of, 792. 
radiotoxica, 354. 

secondary hypochromic, 772-774,. 
sickle-celled, 787, 788. 

fotiulogy and pathology of, 787. 
symptoms of, 787, 788. 
splenic, 830-832 ; and see Splenic 
anicmia. 

symptomatic, in childhood, 791. 
toxic, 11, 773. 
treatment of, 820-823. 
tropical macrocytic, 466, 469. 

haemolytic, 468. 
typos of, m myxmdema, 493. 

Anaemias, deficiency dyshaemopoletic, 774- 
783. 


in childhood, 791. 
classification of, 772. 
haemolytic, 786-790. 
in pregnancy, 790. 
of childhood, 791. 
hyperchromic, 772, 790. 
hypochromic, 772, 776. 
megalocytic, 772. 

classification of, 779. 
microcytic, 772. 
normooytic, 772. 
oithochromlc, 772. 
secondary, 772. 
symptomatic, 772-774. 

Anaemic spinal disease, 1736-1743. 

Anaesthesia, cutaneous, 1401. 
dolorosa, 1046, 1717. 

“ glove and stocking,” 1738—1783. 

in hysteria, 1880. 

in leprosy, 1 22. 

in syringomyelia, 1728. 

of fingers and thumbs in atnplicism. 

“ sleeved jacket,” 1729. 

Anaesthetics, danger of, in syringomyeba, 
1732. ^ ^ 

in relation to hypertrophy of thymus, 
516. 

to lymphatism, 845. 
to pulmonary tuberculosis, 1207. 

Anahaemin in anajmia, 821. 

Anakhre, 227. 

Anal spasm, 622. 
sphincter, achalasia of, 663. 

dilatation of, for anal spasm, 622, 669. 
ulcers, 619. 

Anamnesic reaction in typhoid, 88. 

Anaphylactic condition in animals infested 
with warble larvro, 327. 
reaction after transfusion of blood, 823. 
shock, leucocytes in, 799. 
syndrome after rupture of hydatid cyst, 
314, 316. 
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Anaphylactoid symptoms after arsphena- 
mine preparations, 211. 
after rupture of hydatid oyst, 314. 
in draoontiasis, 319. 

Anaphylaxis, 7. 

after diphtheria antitoxin, 108, 
as a factor in eczema, 1411, 1412. 
as toxic idiopathy, 7. 
definition of, 7. 
desensitisation for, 7, 1418. 
following insect bites and stings, 326. 
in relation to asthma, 1149, 
sudden death from, 7. 
treatment of, 7, 8. 

Anarthria after heat stroke, 349. 

Anastomosis, intestinal, for cancer of colon, 
660. 

Anastomotic ulcer, 597. 

Anatoxin, for immunisation against diph- 
theria, 106. 

Ancylostoma brazlllense, 320, 1491. 
canlnum, 320, 1491. 
duodenale, 320, 321. 
malayanum, 320. 

Ancylostomiasis, 320-322. 

Androgenic hormone, excessive secretion of, 
in virilism, 510, 

Androsterone, 514. 

Aneurin (vitamin Bj), 445, 459, 
content of foods, 446. 
excretion of, 447. 
in treatment of beriberi, 462, 463. 
test for, 447. 

Aneurysm, 1042-1054. 
oitiology and pathology of, 1042-1044. 
aortic, in relation to compression of cord, 
1716. 

modes of rupture of, 1045, 1048. 
respiratory symptoms of, 1046. 
symptoms of, 1044-1047, 1060. 
syphilis in relation to, 976, 1042. 
arterio-venous, 1042, 1053, 1054. 
atheroma and, 1038, 1039. 1043. 
cerebral, 1043, 1688. 
berry, 1689. 
oongenital, 1589. 

faloo 1^07 

leaking, 1589, 1590, 1591. 
pathology of, 1688. 
septio, 1568. 
symptoms of, 1589. 
syphilitic, 1038, 10f2, 1688. 
circumscribed, 976, 1044. 
cirsoid, 1042, 1052. 
classification of, 1042. 
oongenital, 1043. 
definition of, 1042. 
diffuse, 976, 1042, 1044. 
dissecting, 1042, 1052. 
effect of, on bone, 1043, 1044. 
false, 1042, 1676. 

in pulmonaiy tuberculosis, 1043, 
1191. 


Aneurysm, in relation to cerebral throm- 
bosis and hffimorrhage, 1589, 1595, 
1697. 

in septic endocarditis, 921, 10d2. 
in tubercular cavities, 1043, 1169, 1191, 
1196. 

infection in relation to, 1042, 1043. 
miliary, 1688. 
mixed, 1042. 
mycotic, 1042. 

of abdominal aorta and branches, 10 
1051. 

of aorta, fusiform, 1044. 

saccular, 976, 977, 978, 1044. 
strain in relation to, 1042. 

of brachial artery, 1051. 

of carotid artery, 1050. 

of coronary artery, 976. 

of femoral artery, 1051. 

of heart, 965, 966, 991. 

of hepatic artery, 1051. 

of innominate artery, 1050. 

of Internal carotid, unruptured, 1 592. 

of mesenteric artery, 1051. 

of physical signs, 1044. ^ 

of popliteal artery, 1051. 

of renal artery, 1051. 

of splenic artery, 1051. 

of subclavian artery, 1050. 

of symptoms, 1045. 

of thoracic aorta and branches, 1044- 
1050. 

perforation of, into vein, 1063. 
pressure symptoms of, 1043, 1044, 1045, 
1046, 1047, 1129. 
rupture of, 1043, 1048. 
sac of, 1043. 

spontaneous cure of, 1043, 1048, 1049. 
surgical treatment of, 1050, 1051. 
syphilis and, 195, 1031, 1032, 1042, 1049. 
treatment of, 1049, 1060, 1062. 
true, 1042. 
varicose, 1042, 1053. 

Aneurysmal varix, 1042, 1053, 1054. 

of tlblals in septic endocarditis, 921. 
Aneurysms, multiple, 1042. 

Angina abdominis, 984. 
agranulocytic, 799. 

Ludovicl, 539. 

with cedematous laryngitis, 539. 
of decubitus, 983. 
pectoris, 981-909. 

aetiology, morbid anatomy, and patho- 
genesis of, 981-984. 
aneurysm causing, 1045. 
characteristics of attack, 984, 986. 
classification of, 983. 
diagnosis of, 985-987. 
electro-cardiogram of, 1022. 
flatulence in relation to, 575, 985, 986, 
988. 

from atheroma of coronary arteries, 
981. 
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Angina peetoris, high blood-presBure in, 
981, 987. 

in aortic incompotence, 932. 
in aortic stonosia, 930. 

Ill chronic myocarditis, 950- 
iii pernicious ansomia, 780. 
ill relation to auricular fibrillation, 
897. 

to infarction of heart, 983. 
in syphilitic aortitis, 977, 1032. 
nervous factor in, 981. 
pain of, 981, 982, 983, 984. 

sites of, 984, 985. 
pathology of, 981. 
prevention of attacks, 988, 989. 
prognosis of, 987. 
sudden death in, 983. 
surgical treatment of, 989, 990. 
symptoms of, 984, 986. 
syphilis in relation to, 97G, 981, 1032. 
theories of, 982, 983. 
treatment of, 988-990. 
varieties of, 983. 

Angina, membranous, 104. 

monocytic, 285 ; and see Glandular fever, 
redux, 108. 
sine dolore, 984. 

Vincent’s, 537 ; and see Vincent’s angina. 
Angina pectoris, hyperpiosia as cause of, 
10G7. 

preceding coronary oocliisjon, 991. 
Angio-fibroma of nasal septum, 1088, 1095. | 
Angioma of pharynx, 644. 

Angiomata on face in cirrhosis of liver, 703. 

of larynx, 1109. 

Angio-neuroses, 1072-1080. 
neurotic oedema, 1073-1075, 1453. 
etiology of, 526, 1073, 1074. 
affecting larynx, 1101. 
diagnosis of, 1074, 1075. 
pathology of, 1074. 
pulmonary manifestations of, 1161. 
BweUings in, 1074. 
symptoms of, 1074. 
treatment of, 1075. 

Angor animi, 991. 

Angulus Ludovlci in emphysema, 1171. 
Anldrosls, 1398. 

Anlgstein’s vaccine m tsutsugamushi 
disease, 272. 

Aniline derivatives causing enterogenous 
cyanosis, 795. 
poisoning, 387. 

Anilism, 387. 

Animal poisons, efiect of, on skin, 1408. 
Animals, diseases transmitted by, 393. 
Anisocytosis, 770. 
in leuksemia, 804, 80G. 
in malaria, 241. 
in pernicious Anasmia, 781. 
in scurvy, 452. 

in subacute combined degeneration, 
1737. 


I Ankylosing spondylitis, 1362. 

Ankylosis of Joints, fibrous, in hccmophilia, 
818, 819. 

of the spine, 1362 ; and see Spondylitis, 
ankylosing typo of. 

Anopheles albiinanus, 240. 
argyrotarsis, 240. 
bifurcatus, 240. 
costalis, 240. 
culicifacies, 240. 
funestus, 240. 
maculatus, 240. 
maculipalpis, 240. 
maculipennis, 239, 240. 
minimus, 240. 
turkhudi, 240. 
umbrosus, 240. 

Anopheline mosquitoes, 238, 240. 

Anorexia, 572. 

in acute catarrhal gastritis, 682. 

Ill cancer of stomach, 600. 
in chronic gastritis, 684. 
in pulmonary tuberculosis, 1193, 1197. 
nervosa, 672-574. 
pituitary disoidors in, 1845. 

Anosmia, 1501. 
in atrophic rhinitis, 1087. 

Ill lesion of orbital lobule, 1601, 1.533, 
unilateral, 1501. 

Anoxaemia, 338-340. 
alkali reserve of blood in, 408 
ansemic, 339. 
anoxic, 339. 
arterial, 338. 

in relation to angina, 982. 
individual tolerance to, 340. 
mental ellocts of, 339. 
passive, 338, 339. 
pathology of, 338, 339. 
stagnant, 338, 339. 
symptoms of, 339, 340. 
tolerance to, 340. 
treatment of, 340. 

Anthracosis, 1186, 1187. 

the trachea in, 1120. 

Anthrax, 67-59. 

Anti-anthrax serum, 58, 50. 

Anti-diphtheria serum, 4 ; and see Diph- 
theria antitoxin. 

Antidote in acute arsenical poisoning, 372. 
Anti-dysenteric serum, 5, 118. 

in ulcerative colitis, 654. 

Anti-formin as means of detecting tubercle 
baoiUi, 32, 33, 1194. 

Anti-gos gangrene serum m acute intestinal 
obstruction, 675. 
in acute peritonitis, 758. 

Antigen, 5. 

“ Vi,’* 6. 

Antigens, 0. 

partial, for tuberculosis, 1212. 
protein, in asthma, 1152. 
specificity of, 6, 
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Antigens, typos of, in relation to agglutina- 
tion, 6. 

in typhoid baoilli, 87. 

Antiheriiiones, 484, 48.'). 

Antileprol in leprosy, 124. 

Antl-meningococciis serum, 37, .'iO. 
administration of, 50, 51. 
indications for repetition of, 50, 51 . 
intrathecal use of, 50. 

Antimony in kala-azar, 254. 
tartrate in schistosomiasis, 311. 

Antiplague serums, 127, 128. 

Antlpyrine eruptions, 1448. 

Antirachitic substance, 443. 

Anti-scarlatinal serum, 76. 

Antiscorbutic value ol foods, 449, 450, 453. 

Antiseptics, blood, 924. 

Antisera for foot-and-mouth disease, 174. 
of thcrapeautic value, 4, 5. 

Antispasmodics in asthma, 1151. 

Anti-staphylococcus serum, 5 . 
vaccine, dosage of, 18, 19. 

Anti-streptococcal sera, 5, 17. 
dosage of, 17, 18. 
vaccines, 17, IS. 

Antitetanus serum, 50. 
dosage of, 56, 57. 
by intrathecal injection, 56. 

Antitoxic serum in scarlet fever, 65. 

Antitoxin, diphtheria, dosage of, 107. 

methods of administration of, 107, 108. 
production of, in body, 4. 
scarlatinal, 5. 
sera, 4, 5. 
tetanus, 5, 56, 57. 
unit of, 4. 

Antitoxins, 4, 5. 
and active immunisation, 4, 
methods of preparation of, 5. 

Antityphoid vaccine for fever treatment of 
syphilis, 223. 

Antlvenene against scorpion stings, 329^ 
in snake poisoning, 331. 

Antrum, maxillary, infected in oral sepsis, 
624. 

suppuration in, 1091, 1092. 

Antuitrin growth, 520. 

S, 519. 

Anuria, 1289. 

causes of, 1289. 
in blackwater lover, 247, 249. 
in cholera, 120. ^ 

in yellow fever, 179. 

Anus, eczema of, 1414. 
polypoid swelliiiga about, 1 84. 
pruritus of, 1403. 
in enterobiasis, 324. 

Anxiety disorders following tenifying 
cxperieiiioeH, 1 854. 
states, 1868, 1859, 1886, 1887. 
psychotherapy in, 1 8G.3. 
sexual factors in causation of, 1863. 
symptoms of, 1858, 1859. 


Anxiety, states, visceral symptoms of, 577. 
Aorta, abdominal, and its branches, 
aneurysm of, 1060-1061. 
ascending arch of, aneurysm of, 1044, 
1045. 

symptoms and diagnosis of, 1044. 
atheroma of, 976, 1038, 1039. / 

atresia of the, 969. 
coarctation of, 969, 972. 
descending arch of, aneurysm of, 104^7. 

thoracic, aneurysm of, 1047. 
dextra position oi', 968, 909. 
dilated, syiuiiioms of, 1044. 
double, 969. 

general dilatation of, 1044. 
hypoplasia of, 969, 973. 
syphilis of the, 976-979, 1031, 
thoracic, and branches, aneurysm of, 
1044-1050. 
transposition of, 969. 
transverse arch of, aneurysm of, 1046- 
1047. 

Aortic aneurysm, 1044; and see under 
Aneurysm. 

disease, value of digitalis m, 866. 
incompetence, 926, 028, 932-935. 
aetiology of, 932, 1032. 
and aneurysm, 1044. 
prognosis of, 800, 925. 
syphilitic, 976. 

stenosis, 926, 928, 929, 930-932. 
absolute, 930. 
aatiology of, 930. 
cardiac sounds in, 931, 032. 
congenital, 969, 975. 
diagnosis of, 931, 932. 
hypertrophy of left ventricle in, 931. 
murmur in, 931, 932. 
prognosis of, 860, 932. 
pulse of, 930. 
relative, 930, 931. 
symptoms of. 930, 931. 
syphilitic, 930. 

Aortic Incompetence, angina In, 981. 

Aortic valve, congenital anomalies, of, 969. 
valves, atheroma of, 1038. 

more commonly affected in chronic 
endocarditis, 925. 

scarlatinal rheumatism selecting, 72. 
Aortitis, amto, 1030. 

syphilitic, 970, 978, 979, 1042. 
pathology and relative frequency of, 
976. 

results of, 976. 

Apathy in lesions of corpus callosum, ot 
prefrontal lobe, 1527. 

Ape-hand, the, in median nerve paralysis, 
1701. 

Aperients, abuse of, effects of, 622, 647. 

In B. coli infections, 27. 
in constipation, 621. 

Apex-beat, the, 846. 
heaving, 931, 956. 
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Apex-beat, in acute pericarditis, 959. 
in adhesive pericarditis, 902. 
in bundle-branch block, 910. 
in chronic myocarditis, 950. 
in dilatation of heart, 956. 
in fatty heart, 952, 953. 
in hypcithyroidism, 997. 
in hypertrophy, 955. 
in mitral incompetence, 939. 
in mitral atonoais, 930. 
in thoracic aneurysm, 1047. 
systolic recession of, in chronic adhesive 
pericarditis, 962. 

Aphasia, aetiology of, 1010, 1012. 

and other defects of speech, 1610-1619. 

Broca’s, 1611. 

conditiona involved in, 1610- 1614. 
estimation of testamentary capacity in, 

1616. 

in lesions of iiiefrontal lobes, 1528, 1611. 

in lesions of temporal lobes, 1530, 1610. 

in lethargic encephalitis, 1581. 

ill mumps, 165. 

jargon, 1530, 1611, 1613. 

lesions responsible for, 1(5)2. 

method of examination in, J616. 

motor, 1612. 

lirognosis of, 1615, 

pure, 1611. 

recovery from, 1615. 

rc-edueation of speech in, 1615. 

symptoms of, 1014. 

treatment, 1615-1016. 

verbal, 1530. 

Aphasic attacks in migraine, 1 006. 

Aphonia, functional, 1099, 1115, II 16. 
shell-shock in relation to, 1115. 
hysterical, 1589, 1881. 
in beriberi, 461. 
in laryngitis, 1099, 1103. 
m small-pox, 149, 1 50 152. 

Aphtha epizootica, 174. 

Aphthee, 526. 

Aphtboiis stomatitis, 526. 
after bismuth thoraiiy, 217. 
ulcers in sprue, 639. 

Apical infection, 523. 
symptoms of, 524. 
treatment of, 524. 

Apicolysis in pulmonary tuberculosis, 
1214. 

Aplastic anaamia, 785 ; and sec Anicmia, 
aplastic. 

Apnoumatosis, 1165, 1166-1169. 

Apodemus speciosus, 230. 

Apomorphine in acute alcoholism, 356. 
in alcoholism, 356. 

Aponeuroses, fibrositis of, 1367, 1363. 

Apoplectic chorea, 1531. 
syndrome, the, 1589. 

Apoplexy, causes of, 1596-1599. 
cerebellar, 1602. 

determination of side of lesion in, 1601. 


Apoplexy, localising symptoms of, 1699- 
1601. 

Iirognosis of, 1605. 
pulmonary, 1162. 

Appendicitis, 675-682. 
acute, 676-680. 

{etiology of, 675. 
anuebic, 263, 266. 
and intestinal 'worms, 324. 
as cause of peritonitis, 763, 755. 
bacteriology of, 676. 

B. coll in, 24. 
catarrhal, 676. 
eaiisca of death in, 680. 
chronic, C80-6S2. 
diagnosis of, 681. 
spastic constipation in, 617. 
symptoms of, 681, 682. 
treatment of, 682. 
in relation to aciinomycoais, 186. 
ill typhoid, 85. 
pelvic, 677, 681. 
recurrent subacute, 680. 
tendaney to iccurreiice in, 678, 680. 
Appendicoslomy in bacillary dysentiiiy 
118. 

in nli'orative colitis, 06!1, 654. 
Appendicular concretion, 676. 
dyspepsia, 680. 

Appendix, abscess formation in, 678, 680., 
mfeclions of, iii relation to periLoiieuni 
676, 678, 753. 
perforation of, 678. 

situation of, as aflbciing symptoms of 
aiipendicitis, 678, 682. 
ulceration of, 678. 

Appetite, excessive, in diabetes, 416. 
Apple-jelly nodules of lupus, 544, 1094, 
1106, 1467. 

Apraxia, 1619-1620, 1829. 
aetiology, 161 9-1 620. 
diagnosis of, J620. 
lesions concerned in, 1691. 
motor, 1619. 

Aprosexia, 1096. 

Aran-Duchenne type of paralysis, 1790. 
Arborization heart-block, 911. 

Argyll Robertson pupil, 

diagnostic sigmficance of, 
m tabos, 1642, 1645, 1646, 1649. 
Arlthinomania, 1710. 

Arnetli index of leucocytosia in pulmonary 
tuberculosis, 1196. 

Arrhythmia, cardiac, from toxaemia, 25. 
sinus, 885. 

Arsenic acid, uses of, 370. 
eruptions, 1447. 
in food, 370, 371. 
in Hotlgkin’s disease, 844. 
in leukaemia, 804, 806. 
in polycythaemia, 794. 
m treatment of anaemias, 17, 822. 
lethal dose of, 372. 
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Arsenic, metallic, uses of, 370. 
vitreoQB, 370. 
white, uses of, 370. 

Arsenical neuritis, 372, 1779. 
poisoning, 370-374. 
acute, 371, 372. 
pathology of, 371. 
symptoms of, 371, 372. 
treatment of, 372. 
antidote to, 372. 
chronic, erythrocytoaia in, 793. 
eymiDtoma of, 372. 
treatment of, 372. 

preparations in relation to optic atropli 3 '', 
1504. 

in treatment of syphilis, 207-215. 
pentavalent, in treatment of ayphilia, 
214,215. 

trivalent, in trcjitment of aypliilLs, 
207-214. 

Arsenious acid, 370. 
anh37di-ide, 370. 
sulphide, 370. 

Arsenluretted hydrogen, 372. 

poisoning by, 372, 373, 006. 
Arsenobenzene derivatives, poisoning by, 
371. 373, 374. 

Arsenobillon, 208 ; and see Arsphenamine 
and Salvaisan. 

Arsine, 370, 371. 

poisoning, eftoct of, on liver, 210, 213, 
374, 690. 

preparations, 210. 

adiniiustratiou of, 210. 
choice of, 210. 
contra-indicaiion.s to, 214 
dosage of, 209, 212. 
in anthrax, 59. 
in rat-bite fever, 238 
in relapsing fever, 237. 
in e 3 '^philis, 208, 209. 
in yaws, 227. 

precautions nceesaary in use of, 214, 
374. 

risk of, in diabetics, 214. 
theraijcutic properties of, 209. 
toxic eflccta of, 210, 374. 
treatment, neuro-recurrcnces after, 214, 
219. 

Arterial blood-pressure, 1064 ; and ate 
lllood-jiressure. 
degeneration, 1037^ 1040. 
fibrotic, 1040. 
hyaline, 1040. 

disease, classiheation of, 1029. 
due to lead poisoning, 364. 
high blood-pressiiJ’c in, 1005. 
in polyeythtomia, 794. 
in relation to angina pectoris, 981, 982. 
to insamty, 981, 982. 
embolism in septic endocarditis, 921. 
infiltration, 1040, 1041. 
pathology of, 1040. 


Arterial Inflammation, 1030-1035. 
pyaemia, in septic endocarditis, 919, 
spasm in electrical injuries, 345. 
thrombosis, 1060. 

cerebral syphilitic, 1631, 1632. 
Arteries, calcification of, 1037, 1041. 
degeneration of middle coat of, 1037. 
diseases of the, 1029. ! 

classification of, 1029. 1 

effect of age on, 1036, 1037. \ 

fatty degeneration of media of, 1037. 
pulmonary, congenital malformoJitionB 
of, 968, 969, 972. 975, 1065. \ 
degeneration of, 1066. 
diseases of, 1064-1066. 
inflammation of, 1054. 
syphilitic disease of, 1054. 
tuberculous inflammation of, 1064. 
silver-wire, 1067, 1312. 

Avhip-cord, 1036, 1066. 

Arterial degenerations allied to athemma, 
1040. 

sclerosis, diffuse hyperplastic, 1036-1037. 
Monckeberg’s medial, 1037. 
Arterio-capillary fibrosis of Gull and Sutton, 
1035. ^ 

Arteriogram, 849. 

Arteriolar changes in hypcrjylaRlic sclerosis, 
1035, 1036. 

Arterio-sclerosis, objections to term, 1029, 
Arterio-venous aneurysm, 1042, 1063. 
Arteritis, acute, 1030. 
after fevers, 1030. 
infections in relation to, 1030. 
of aorta, syphilitic, 1031, 1032. 
prognosis and symptoms of, 1030. 
treatment of, 1030. 
chronic, 1031-1033, 
of coronary arteries, 948. 
syphilitic, 967. 
typhoid, 85. 

Artery of hfcmorrhage, the, 1599. 

Arthritis (and psemlo- arthritis), 1350-1367 
acute supijurativo, 1356. 
atrophic, 1350 ; and see Arthritin, 
rheuniaioid. 
classification of, 1350. 
clinical types of, 1350. 
deformans, 1 358 ; and see Osteoarthritis, 
dysenteric, 116, 1357. 
following the injection of animal sera, 
8 . 

from focal sepsis, 11, 15, 624, 1354. 
gonococcal, 23, 1355. 

diagnosis of, 293, 1355. 
gouty, 430, 432. 

hypertrophic 1358 ; and see Osteo- 
arthritis. 

in acute specific fevers, 1366. 
in bacillary dysentery, 116. 
in brucelliasis, 1357. 
in burns, 1356. 

in cerebro-apinal fever, 44, 62, 1357. 
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Arthritis, in chroiiii; inoiiingococcal scpfci- 
caBinia, 1357, 1358. 
in congenital syphilis, 206. 
in dengue fever, 1357. 
in furunculosis, 1356. 
in haomophilia, 818. 
in infected varicosities, 1356. 
in measles, 139. 
in meningitis, 1356, 1357. 
in mumps, 165. 
in osteomyletis, 1356. 
in pneumonia, 1231, 1355. 
in purpura, 816. 
in pyelitis, 1356. 

in relation to cardiac diseases, 913. 
in rheumatic fever, 289. 

in chUdrcn, 292. 
in rickets, 457. 
in scarlet fever, 69, 72, 1356. 
in septic endocarditis, 1356. 
ill small-pox, 152. 
in tonsillitis, 1356. 

in typhoid and paratyphoid fevers, 86, 
1356. 

in ulcerative colitis, 652, 1357. 
in undulant fever, 1357. 
infective, 1350. 
meningoeoccal, 1357. 
menopausal, 1360, 1309. 

“ mixed,” 1360. 

of the spine, 1362 ; and aec iSpoiidy litis, 
oral sepsis in relation to, 524. 
pneumococcal, 1355, 1356. 
pregnancy in relation to, 1352. 
psouodo-, 1367. 

rheumatoid, 1350-1355; and see Arthritis, 
non- specific, 
letiology of, 1351. 
blood sedimentation rate in 1361. 

transfusions in, 1354. 

“classical” or idioimtliic type of, 
1350. 

colonic lavage in, 1 354. 
diet in, 1352. 
drug therapy in, 1353. 
focal sepsis in, 1354, 1355. 
gold salts in treatment, 1353, 1354. 
in children, 1305 ; and see. Still’s 
disease. 

infective typo of, 1350. 
order of inleotiou of joints in, 1351, 
1352. 

pathology of, 1351. 
physical therapy in, 1352. 
prognosis in, 1362. 
protein shock m treatment, 1354. 
treatment of, 1352-1355. 
specific infective, 1355-1358. 

(of rheumatoid type), 1355-1358. 
streptococcal, vaccine therapy of, 18. 
sulphur injections in, 1364. 
symptoms of, 1351, 1352. 
suppurative, acute, 1366. 


Arthritis, syphilitic, 200. 

trcatiueiit of, 1352-1365. 
varieties off, 
tubercular, J 357. 
types of, 1350. 
vaccine treatment of, l.‘J54. 
tuberculous, 1357. 
symptoms of, 1351. 
treatment of, 1352-1355. 
vaccine therapy in, 1354. 
vertebral, 1302. 

Arthropathies m cerebro-spinal fever, 44. 

Arthropods, injurious, diseases due to, 
324-329. 

Arthrosis, 1358 ; and sec Ostco-arthritis. 

Articulation, slurring, in general paralysis, 
1639. 

Artificial respiration in carbon monoxide 
poisoning, 381. 
in electrical injuries, 346. 

As-Vs interval, 847, 1002. 
in heart-block, 905. 

Asbestosis, 1186. 
bodies, 1186. 

Ascariasis, 322, 323. 
symptoms of, 323. 
treatment of, 323. 

Ascaris dysentery, 323, 
lumbricoides, 323. 

Ascending paralysis, acute ; see Landry's 
paralysis. 

Ascheim-Zondek test for pregnancy, 517. 

Aschoff’s nodes in acute onduearditis, 015. 
in myocarditis, 946. 
in rheumatic fever, 288, 289, 

Ascites, 764-767. 
aetiology of, 764. 

chylous or chyliform, 316, 719, 839. 
in cancer of liver, 7 19. 
in cirrhosis of liver, 704. 
diagnosis of, 765. 
in cancer of gnll-bladdor, 7.34. 
m cancer of hvor, 718, 719. 
in chronic peritonitis, 759, 764. 
in cirrhosis of livor, 704. 
in congestion of liver, 691. 
in heart failure, 769, 764, 855. 
in malignant peritonitis, 764. 
in myeloid leuka3mia, 804. 
in nephritis, 704. 
in portal thrombosis, 721. 
in splenic anaemia, 832. 
in syphilitic disease of liver, 714. 
operative treatment of, 767. 
pseudo-chylous, in chronic nephritis, 131 J . 
symptoms of, 764-766, 
treatment of, 766, 767. 

Ascitic fluid, characters of, in malignant 
peritonitis, 763. 
in cirrhosis of Liver, 704. 
tuberculous, characters of, 704, 761. 

Ascorbic acid (Vitamin G), 449, 450. 
in scurvy, 453, 455, 456. 
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Ascorbic acid, special action of, 450. 

Aspergillosis, 189. 

pulmonary, 189, 1217. 

Aspergillus fumigatus, 189, 1217. 
nidulans, 1217. 

Aspiration in hepatic abscess, 711. 

Aspirin, idiosyncrasy to, 580, 581. 

in chorea, 1703. 

Assmann’s focus, 1190, 1201. 

Asteroognosls in lesions of parietal lobe, 
1529. 

in subacute combined dogeiieration 
1738. 

Asthenia, neuro-circulatory, 877 ; and see 
Heart, irritable. 

Asthma, 1147-1153. 
adenoids in relation to, 1097, 1148. 
aetiology of, 1147, 1148. 
after influenza, 170. 
allergic, 1148. 

anaphylaxis in relation to, 1149. 
bronchial, 1160, 1175. 
cardiac, 853, 1150. 
treatment of, 874. 

course, complications and sequelae of, 
1150. 

diagnosis of, 1150, 1161. 
emphysema in relation to, 1160, 1175. 
hay, 1161. 

pathology of, 1148, 1149, 
potters*, 1186. 
prognosis of, 1151. 
renal, 1150. 

symptoms of, 1149, 1160. 
thymic, 845, 1104. 
treatment of, 1151-1153. 
ursemic, 1150, 1329. 
week-end, 1148. 

Asthmatic aura, the, 1149. 
paroxysm, the, 1149. 
treatment of, 1161, 1152. 

Astrocytoma, 1536. 

Ataxia, cerebellar, 1532. 

and lethargic encephalitis, 1581. 
congenital cerebellar, 1622. 
familial ; see Ataxia, hereditary. 
Friedreich*5, 1665-1668. 
hereditary. See Cerebellar atrophies, 
primary. 

in carbon monoxide poisoning, 380. 
in cerebellar apoplexy, 1602. 
in diphtheritic neuritis, 1782. 
in disseminated sclerosis, 1655. 
in Friedreich’s disease, 1666. 
in methyl mercury poisoning, 377, 378. 
in subacute combined degeneration, 1738. 
in tabes, 1644, 164,5-1648. 

treatment of, 1652. 
intra-psychic, i873. 
sensory, 1782. 

spastic, in cere bro -spinal fever, 43. 
Atebrln in malaria, 245, 246. 
in urine, tost for, 245. 


Atebrin, toxic effects of, 245. 

Atelectasis pulmonum, 1165, 1166. 
aetiology of, 1166. 
pathology of, 1166, 1167. 

Atheroma, 1037-1039. 
aetiology of, 1038, 1071. 
and aneurysm, 1038, 1039, 1043. 
in chronic endocarditis, 925. 
in hypertension, 994. 
in inyxcedema, 492. 
in relation to arterial thrombosi.s, 106 
to cerebral thrombosis and haim^r- 
rhage, 1597. 

to renal fibrosis, 1039, 1040. 
of coronary arteries, 867, 949, 966, 
981, 1038, 1066. 

Atheromatous plaques, 1038, 1060. 
Athero-sclerosis, 1037. 

Athetoid movements in pellagra, 465. 
Athetosis, congenital bilateral, 1022. 
in lesion of optic thalamus, 1530. 
in lethargic encephalitis, 1580. 
Atmospheric conditions m relation to heat- 
stroke, 346, 347. 

pressure, effects of increased, upon 
animals, 335. * 

Atophan ((nnehophen) as uric acid climinant, 
430, 436. 

toxic action of, 690. 

Atriplex littoralis, eating of, the cause of 
atriplicism, 392. 

Atripliclsm, 392, 393. 

symptoms of, 392, 393. 

Atrophies, craft, 1714. 
of the skin, 1490. 

Atrophy, muscular, in leprosy, 122. 
of liver, acute ycillow, 696. 
of skill, senile, 1490. 
jieroneal muscular, 1753-1756. 
progressive muscular, 1743-1753. 
progressive spinal muscular, of children, 
1756-1758. 

tonic, in progressive muscular alropliy, 
1746. 

Atropine, in cardiac disease, 874. 
in gastric hypersecretion, 692, 693. 
in relation to hyperpyrexia, 348. 
tost of Marris for typhoid and para- 
typhoid, 88. 

Aub-Du Bois table of caloric requirement.^, 
420. 

Auchmeromyia luteola, 327. 

Auditives, 1613. 

Auditory and vestibular nerves, alfoctions 
of, 1614, 1615. 

Auditory nerve tumours, 1 530. 
word centre, 1611. 

Auerbach’s plexus, in relation to achalasia 
of cardia, 548. 
of anal sphincter, 604. 
of pharyngo- oesophageal siihincter, 
546. 

Aura, asthmatic, 1149. 
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Aura, the epileptic, 1679-1682. 
halluciaatioTis associated with, 1680, 
1681. 

sensory of, migraine, 1094. 

Auricle, right, thrombosis in, 1059. 

Auricular complex in clcctro-cardioeram, 
1001. 

flbrillation, 895-900. 
jfitiology of, 896- 

angina pectoris in relation to, 982. 
circus movement in, 896, 897- 
contrasted with auricular flutter, 902- 
definition of, 896, 897. 
diagnosis of, 899. 
dilatation in relation to, 954. 
etfeet of, on the heart, 895, 896. 

on pre-systolic murmur, 898, 899. 
effect of thj'^roidectomy on, 491 . 
electro-car^ogram of, 1 007. 
in Graves’s disease, 486. 
in mitral stenosis, 936, 937. 
in thyrotoxic conditions, 896, 997. 
in toxic adenoma, 491. 
mechanism of, 896. 

value of digitalis in, 866, 8GG, 899, 900. 
flutter, 900-903. 
setiology of, 901. 
circus movement in, 896, 897. 
diagnosis of, 902, 903. 
electro-cardiogram of, 1016, 1017. 
in thyrotoxic conditions, 901, 991. 
jugular pulse iii, 902. 
nature of, 900, 901. 
partial heart- block in, 901, 902. 
prognosis of, 903. 
pulse in, 901-902. 

Auriculo-ventrlcular block, 905-910. 
electro- cardiogram of, 1018-1019. 

Auriculo-ventricular bundle, 846. 
lesion of main branch of, 910. 

electro-cardiogram of, 1021. 

nodal rhythm, 894, 895. 

electro-cardiogram of, 1014. 

node, 846. 

valves, congenital anomalies of, 970. 

Auscultation of lungs, 1082-1084. 

Autism in schizophrenia, 1867, 1868. 

Autogenous vaccines, 19. 

necessary for coliforra infections, 29. 

Autohsmotherapy in angio -neurotic 
cedema, 1075. 

Auto-intoxication m heat-stroke, 348. 

Automatism in post- basic meningitis, 943. 
post-epileptic, 1686. 

AveIJis, syndrome of, 1114, 1520. 

Avertin (bromethol) poisoning, delayed, 695. 

Aviation and anoxaemia, 339. 

Avitaminosis, experimental avian, 445, 
447. 

in relation to cooliac disease, 634. 

Axerophthol (vitamin A), 441-443. 

Axillary hairs, lepothrix infection of, 1441. 

Ayerza'S disease, 793, 1066. 


Baccelll’s sign In pleural effusion, 1250. 

Bacillary dysentery, 115; and see Dysen- 
tery, bacillary, 
emulsion, tubercular, 1211. 

Bacille Calmette-Gudrin (B.C.-G.), 35. 

Bacilli, conform, 23. 

classification of, 399. 
of food poisoning, 2, 396-399. 
pseudo-diphtheria, 97. 
sugar reactions of, 398. 

Bacilluria, 26, 1335, 1336. 
conform, 20, 27. 

vaccine treatment of, 28. 
in leprosy, 122. 
in paratyphoid fever, 95. 
in pyelitis, 1331, 1332. 
typhoid, 79, 85, 87, 91. 

Bacillus abortus, 89; and. see Brucella 
abortus. 

acidophilus in chronic colitis, 649. 

in diarrhoea, 628. 
of acne, 18. 1426, 1430, 1431 
actinomyceUum comitans, 186. 
aerogenes capsulatus, 15. 
in hemothorax, 1261. 
infecting urine, 1296. 
aertrycke, 23, 94, 175, 396. 
anthracis, 57. 

meningitis due to, 1564. 

asiaticus, 650. 

of Bordet and Gengou, 110, 113. 
bottle, 1427, 1430. 

in acne vulgaris, 1430. 
bolulinus, antitoxin produced by, 4. 
in relation to food poisoning, 401. 
Strains of, 402. 
cholerae suis, 397. 
coli communis, 23. 

COli group of organisms, 23. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in appendicitis, 24, 676. 
in the bladder, 25. 
in the bowel, 24. 

in cholecystitis, 24, 722, 723, 727. 
in cholelithiasis, 24. 
in cholera nostras, 24. 
in colitis, 24. 
in cystitis, 23, 25. 
in tBverticulitis, 24. 
in epidemic catarrhal jaundice, 
in gall-bladder sepsis, 24. 
in intestinal intoxication, 24. 
in middle ear, 27. 
in poriculio suppuration, 24. 
in peritonitis, 24, 753. 
in puerperal sepsis, 27. 
in pyelitis, 1330, 1331. 
in relation to arthritis, 
in septic endocarditis, 27, 919, 
in sinus thrombosis, 1608. 
in suppurative pylephlebitis, 721. 
in urine, 24, 26, '26, 27, 28, 1331. 
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Bacillus coll, infection of urinary tractj 24-26 
of uterus and tubes, 27. 
infections, 23-29. 
treatment of, 27-29. 
vaccine treatment of, 28, 29. 
modes of infection by, 2.3, 24. 
r6le of, in disease, 23. 

Bopticiemiu, 27. 
sites of infection by, 24, 26. 
of Ducrey vaccine in fever therapy of 
syphilis, 223. 

dysenteriae Morgan No. 1, 115, 398. 
in epidemic diarrhoea in children, 116, 
629. 

in relation to ulcerative colitis, 660. 
in suppurative pylephlebitis, 721. 
typos of, 115. 

of Eberlh as a cause of meningitis, 1667. 
enteritidis, 396 ; and aee Bacillus gaert- 
ner. 

aertrycke, 396; and see Bacillus aer- 
trycke. 

in epidemic diarrhoea in children, 629. 
of epidemic jaundice, 398. 
faecalis alkaligenes, 398. 

Flexner’s, 115. 

of Friedl&nder in acute tracheitis, 1119. 

in bronchitis, 1130. 
gaertner, 396, 398. 

of glanders, 59 ; and see Bacillus mallei. 
Hofmann’s, 97. 

influenz® (Bfeiffer), 14, 1110, 1130, 1133, 
1561. 

of Klebs-Loeiner, 96, 97. 
in measles, 1 39. 

in nasal disohargo in scarlet fever, 71. 
in rhinitis, 1086. 

organism.s associated with, in throat, 
97. 

staining of, 97. 
types of, 97. 
lepr®, 121. 
mallei, 59. 1362. 
toxin of, 60. 

Morgan’s, in epidemic diarrhoea in 
children, 115, 629. 
paratyphosus A, 94, 398. 

B, 94, 398. 

C, 94. 

pestis, 2, 125. 

Pfeiffer, 12, 168. 

characters of, 168. 
in acute tracheitis, 1119. 
in relation to diseases otlier than 
influenza, 168. 

in relation to influenza, 168, 171. 
in septic endocarditis, 919, 920. 
Bopticssmia due to, 12. 
proteus, 15, 26, 1331. 
antigens of, 6. 

K strain, 268. 

relationship of Rickottsias to, 268. 

X 19, 268, 276. 


Bacillus, pseudo-asiaticus, 399. 
pseudo-diphtheria, 97. 
psittacosis, 175. 

pyocyaneus, in pemphigus, 1457. 

septicaemia from, 12. 

Shiga’s, 4, 116. 

of smegma, distinguished from tuherclo 
bacillus, 33. 

Sonne’s, 115. 

sporogenes in haeinothorax, 1261. 
suipestifer, 94. 
of tetanus, 53, 54. 

distribution of, 53. 
tuberculosis, 29, 30, 1189. 
avian form of, 29. 
bovine type of, 29, 30. 
charactois of, 29. 
human type of, 29. 
in ascitic fluid, 761. 
isolation and recognition of, 32, 33. 
staining reactions of, 29. 
types of, 29, 30, 1194. 
typhi murium, 397. 
typhosus, 6, 7, 78. 

antigens of, 6. ; 

characters of, 78. * 

m cholecystitis,, 723, 727. 
in gall-stones, 85, 728. 
in septic endocarditis, 919. 
in suppurative pylephlebitis, 721. 
relative virulence of rough and smooth 
stramH, 6. 
toxins of, 78, 79. 
types of, 87. 

welchii, effects of infection with, 1074. 
in relation to acute intestinal obytnic- 
tion, 675. 

infections, blood in, 773. 
whitmori, 124. 
xerosis, 97. 

Backache in bacillus coli infections, 26. 
chronic, in visceropto.sjs, 749. 
in dengue, 181. 
in small-pox, 160, 165. 
in trench fever, 282. 
in typhus, 276. 
toxajmic, 11. 

Back-pressure theory of heart failure, 868. 
Bacteria, aerobic, 2. 
agglutination of, 6. 
anaerobic, 2. 

and fungi, skin eruptions due to, 1460- 
1467. 

classifleation of, 2, 6, 
commensal, 1. 
contaminating food, 393. 
effect of glycerine on, 9. 
electrical charge of, 6. 
in causation of acute suppurative gas- 
tritis, 583. 

in meningococcal spinal fluid, 45. 
in relation to carbohydrate digestion, 
623. 
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Bacteria, infective, 1, 2. 
non-pathogenic, 1. 

part played by, in acute intestinal 
obstruction, 672. 
pathogenic, 1. 

penetration of intestinal wall by, 753. 

poisons produced by, 3. 

power of, to invade blood, 2. 

role of leucocytes in destruction of, 796. 

rough and smooth colonies of, 6. 

saprophytic, 1. 

sugar reactions of, 396, 398. 

Bacteriaemla, 2, 12. 
from dental trauma, 524 
m bacterial food-poisoning, 399. 
ill ccrcbro-spinal fever, 40. 
in dijihthcria, 98. 
in gonorrhoeal rheumatism, 23. 
in pneumonia 1227. 

in septic endocarditis, 22, 23, 919, 920, 
922. 

in typhoid fever, 2, 79, 87, 91. 
ill undulant fever, 128. 

Bacterial activity, eflects of, 1 , 2. 

hypochlorhydria in relation to, 564, 
665. 

diseases, 11-132. 
food-poisoning, 394-402. 
infection, 1-3. 
as a cause of (barrhoBa, 623. 
of stomach, in hypochlorhydria, 565. 
results of, 2, 3. 

Intoxication, 3. 
invasion, 2. 

irritants, dermatitis from, 1420-1432. 
toxsemia in relation to renal disease, 1 299. 
toxins as gastric irritants. 501. 

injection of, to produce active im- 
munity, 4. 
vaccines, 4. 
virulence, 2, 15. 
variations in, 15. 

Bactericidal action of gastric juice, 524, 559, 
561. 

Bacteriological diagnosis of whooping- 
cough, 113. 

examination of stools, 615, 1370. 
Bacteriology of chronic rheumatism, 1367- 
1371. 

of food poisoning, 396-399. 

Bacteriolysis, 5. 

Bacteriophage, 10. 

in bacillary dysentery, 118. 
in cholera, 119, 120. 
nature and properties of, 1 0. 

Bacterium pseudo-asiaticus, 399. 
tularense, 61, 62. 

Bacteriurla, 26 ; and see Bacilluria. 

Bagdad boll, 265. 

Baker’s Itch, 1409. 

Balantidium coli, 266. 

Balloon ascents, deaths from high altitudes 
in, 340. 


Balneological treatment of arterial hyper- 
tension, 1069. 

Bamberger’s sign in acute pericarditis, 959. 
Banti’s disease, 830 ; and see Splemc 
anoimia. 

Banting and Best’s discovery of insulin, 
412. 

Banting cure for obesity, 438. 

Barany’s caloric test for vestibular lesions, 
1516. 

Barber’s rash, 1421, 1425, 1435. 

forms of, 1425 ; a'tid see Sycosis barbai. 

Barbiers, 459. 

Barbitone, addiction to, 1842. 

Barbiturate poisoning, ocular palsies in, 
1507. 

Barbiturates, addiction to, 1842. 

in affective disorders, 1862. 

Barcoo rot, 1495. 

Barium enema, for examination of the 
colon, 613, 614. 
technique of, 614, 

meal for investigation of gastric func- 
tions, 568. 

and enema for investigation of cancer 
of colon, 659, 660. 

for investigation of diverticula of 
colon, 661. 

for investigation of intestinal func- 
tions, 613, 614, 620, 625. 

Barlow’s disease, 454; and see Scurvy, 
infantile. 

Barrel chest, 1081, 1174. 

Bartonella bacilliformls, 130. 131. 

infections, blood in, 131. 

Bartonellosis, 130-132. 
generalised, 131. 

Barton’s bodies in Oroya fever, 131. 

Basal ganglia in lethargic encephalitis, 1580. 
localisation of lesions of, 1530. 
metabolism, 403. 

Basedow’s disease, 486 ; and see Graves’s 

Hi QOll oo 

Basophilia, 798, '799. 
diffuse, 772. 
punctate, 772. 

in lead poisoning, 363, 364, 365. 
Basophilism syndrome, Cushing’s, 474-476 ; 

and see Cushing’s syndrome. 

Bastedo’s inflation sign, 681. 

Bath treatment in heart affections, 865. 
in typhoid, 93. 
of affective disorders, 1862, 

Bats as transmitters of rabies, 1585. 

Bauer’s operation for chronic adhesive 
pericarditis, 963. 

Bayer “ 205 in sleeping sickness, 259. 

in trypanosomiasis, 259, 200. 

Bazin’s disease, 1464. 

B.C.-G. vaccine, 35, 1208. 

in pophylaxia of tuberculosis, 1208. 
Bed-sores in cerebro-spinal fever, 39. 
in small-pox, 152. 
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Bed-sores in typhoid, 86. 

ill typhuB fovor, 278, 279. 

Bee-stings, 326. 

Beef worm, the, 327. 

Beer, arsenical contamination of, 371. 

lead contamination of, 362, 366. 

Beet tongue in pellagra, 464. 

Bejel and yaws, 225. 

Bell sound, 1084. 

Bell’s paralysis, 1510 and see under 
Paralysis. 

Belladonna for relief of intestinal spasm, 
643. 

in nervous and post-prandial diarrhff‘a, 
627. 

Bellergal in pink disease, 300. 
in whooping-cough, 114. 
rash, 74. 

to check ptyalism, 529. 

Bence-Jones proteinuria, 1291. 

** Bends,” the, in caisBon disease, 336. 
Benedict’s solution, 417, 418. 

Benedikt’s syndrome, 1507. 

Bensley’s specific granules in pancreatic 
cells, 412-415. 

Benzene, industrial uses of, 383. 
poisoning, 383, 384. 
delirium in, 1 842. 

prophylaxis and treatment of, 384. 
Benzidine test for occult blood, 615. 

Benzine, 383. 

Benzocaine (ana3sthesine) in laryngeal 
tuberculosis, 1108. 

Beraneck’s tuberculin, 1211. 

Berberine sulphate in oriental sore, 256. 
Beriberi, 459-463. 

vitamin 13, in relation to, 445-447. 
Bernier’s prurigo, 1413. 

Bertiella satyri, 312. 

Besnier-Boeck-Schaumann’s disease, 1476. 
Beta-naphthol in duke infections, 306, 308 
in hook-worm, 322. 

Beta-oxybutyric acid m blood and urine, 
410, 419, 1296. 

Beta-tetra-hydi'o-naphthylamine, a pyretic 
drug, 348 ; and see Tetra-hydro- 
/3-naph thylamine . 

Bdte rouge, 325. 

Bial’s test, 418. 

Bicreol, 218. 

Big heel, 302. 

Bile, effect of ahi^biice of from intestinos 
on digestion. 685. 
excess of, in malaria, 241. 
method of obtaining, for analysis, 726. 
role of, in digestion, 609. 
secretion of, 737. 

Bllo-duct, common, obstruction of, results 
of, 685, 737. 

Bile-ducts, cancer of the, 735. 

congenital obliteration of the, 734, 735. 
obstruction of, in relation to jaundice, 
684. 


Bile-pigment stones, 729. 

Bile-pigments in urine, 684, 1203. 
tests for, 1293. 

Bile-salts in urine in jaundice, 685. 
Bilharzla haematobia, 309. 

Bilharziasis, 308 ; and see Schistosomiasis. 
Biliary calculi, 728 ; and see Gall-sfones. 
cirrhosis, 698, 699. 
coUc, 689, 730, 731. \ 

without gall-stones, 732, 733. \ 
crises, 733. \ 

obstruction, cauaes of, 684. \ 

stasis in relation to gall-stones, 72(1 730. 
Bilious attacks, 731, 1694. \ 

remittent fever, 242. \ 

types of, 242. 

Bilirubin in blood, excess of, in acholuric 
jaundice, 689. 

van den Bergh teat for, 685, 686. 
in malaria, 241. 
in urine, 685, 68G. 

Binet and Simon tests of intelligence, 1850. 
Biot’s breathing, 1081. 

Biquinyl, 218. 

Birth control, 1851. # 

Birth injuries, 1776, 1847. 

Birth-Injury and idiocy, 1847. 

Bisantol, 218. 

Biscuit-like complexion in subacute com- 
bined degenerati on, 1741. 
Bisglucol) 218. 

Biskra button, 255. 

Bismogenol, 218. 

Bismosalvan, 218. 

Bismosan, 218. 

Bismuth-emetine-iodide in amoebic dyson- 
tcry, 266. 

I Bismuth preparations, dosage of, 217. 
in treatment of syphilis, 216-220. 
choice of, 218. 

combined with arsphonamine, 218, 
219. 

in treatment of yaws, 227. 
toxic effects of, 217. 

Bisoxyl, 21 8. 

Bivatol, 217. 

Bites and stings, 1441. 

Bithynia fuchsiana in relation to clonor- 
chiasis, 307. 

Black death, 126. 
fever, 251, 252. 
spit, 1187. 

Black tongue, 448. 

vomit in yellow fever, 176, 179, 
Blackheads, 1430, 1431. 

Blackwater fever, 246-250. 

Bladder lesions in BchistoBomiasis, 309, 310. 
neurasthenia, 26. 
symptoms in appendicitis, 678. 
in tabes, 1645. 
treatment of, 1651. 

Blanching test in scarlet fever, 65, 73. 
Blastomyces infecting lungs, 1218. 
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Blastomycoldes dermatitidis, 100. 

Immitis, 190. 
tularensis, 190. 

Blastomycosis, 190, 191, 121 G. 

Bleeders, 817, 818. 

Bleeding tendencies, hereditary, 817. 
Bleeding-time, 810. 

in oasontial thromljocytopeiiia, 814. 
in hsBmophiLia, 818. 
in purpura, 810. 

increased, in purpuric states, 810. 
Blepharitis, ciliary, 1423. 

associated with adenoids, 1097. 
in measles, 139. 
vaccine treatment of, 18. 
with eczema, 1412. 

Blepharospasm in hysteria, 1881. 

BUghia sapida, 390. 

Blindness after smaU-pox, 152. 
and retrobulbar neuritis, 1502. 
eaused by microhlariaa, 318. 
in acromegaly,473. 
in congenital syphilis, 205. 
in hydrocephalus in children, 1549. 
in intracranial tuniour, 1539. 
in leprosy, 122. 

Ill neuromyelitiH optica, 1661. 
in post- basic meningitis of infants, 41, 43 
in Sclulder’s disease, 1663. 
sudden, in toxa3mic kidney, 1300. 
Blocking of train of thought in schizo- 
phrenia, 1869. 

Blood, injection of, for mclicna neonatorum, 
813. 

for onyalai, 303. 

Ill urine, 1292 ; and set Haunatiiria. 
Blood, viscosity of, in acute intestinal ob- 
struction, 673. 
in cholera, 119. 

increased in congenital heart disease, 
970. 

ill polycytheemia, 794. 

Blood analysis in carbon monoxide poison- 
ing, 381. 

alcohol in alcoholic intoxication, 355, 357. 
and corebro-splnal fluid m neuro-syphilis, 
1629-1630. 

antiseptics in septic endocarditis, 924. 
cells, immaturity of, in the ieukasmias, 
802, 803, 
red, 769-772. 

characters of, 769, 770, 771. 
death and destruction of, 771. 
formation and development of, 772, 
776. 

fragility of, 683, 787. 
nomenclature of, 772. 
nucleated, in loukaunia, 804, 806. 
number of, 769, 770. 
substances necessary for develop- 
ment of, 774. 

variability in size and shape of, 770, 
771. 


I Blood cells, white, 796. 

differential count of, 796. 
groups of, 796. 
normal fluctuations of, 796. 
number of, 796. 
role of, 798. 

coagulation, theory of, 809. 
time, 810. 

constituent elements of the, 768, 769, 
790, 797, 810. 

-culture, for diagnosis of typhoid, 87. 
demonstration of tubercle bacilli in, 33. 
diseases of the, 768-823. 

cla.s8ification of, 772. 
dyscrasias after arsphenamme, 213. 

effects of radium on, 354. 

-examination test of renal elflciency, 
1286. 

groups, 771, 772. 

Landstcincr classification of, 771. 
hydrogen-ion concentration of, 406, 407. 
m onoimia pseudo-leiikoimiea infantum, 
792. 

in alcholurio jaundice, 690. 
m acute anterior poliomyelitis, 240. 
in acute leukaimia, 808. 
in agranulocytosis, 801. 
in ancylostomiasis, 321. 
in aplastic anosmia, 786. 
in arseniuretted hydrogen poisoning, 373. 
m benzene poisoning, 383, 384. 

Ill blackwater fever, 247, 248. 
in cancer of stomach, 601. 
in carbon monoxide poisoning, 380. 
in carbon tetrachloride poisoning, 388. 
in ccrebro-Bpinal fever, 38, 40. 

Ill cholera, 119. 

in chronic lymphatic lauksemia, 806. 
in chrome myeloid leukaemia, 804. 
in congenital heart disease, 970, 971. 
in diphtheria, 101, 102. 
in essential thrombocytopenia, 814. 
in glandular fever, 286. 
in gont, 430, 431, 432. 
in Graves’s disease, 488. 
in Hodgkin’s disease, 842. 
in hydatid disease, 716, 717. 
in hyperparathyroidism, 499. 
in hypochromic anaemia, 777. 
in idioiiathic steatorrhoea, 636. 
m jaundice, 684, 685. 
m kala-azar, 252, 253. 
in lead poisoning, 363, 365. 
in leukaemia, 804, 806, 808, 809. 
in lobar pneumonia, 1229, 1230. 
in malaria 241, 242, 243. 
in measles, 138. 

in mono-nitrobenzene poisoning, 384. 
in myx oedema, 493. 
in nephrosis, 1302. 
in Oroya fever, 131. 
in pellagra, 464. 
in pernicious anaemia, 781. 



1912 


INDEX 


Blood, in plaguu, 126. 
in polycytliHjmia, 793, 794. 
in pulmonary tuberculosis, 1196, 1204. 
in relapsing fever, 235. 
in rheumatic fever, 290. 
in rickets, 457. 

in Kocky Mountain lick typhus, 274. 

in rubella, 144. 

in scarlet fever, 68. 

in scurvy, 452. 

in secondary syphilis, 201. 

in septic endocarditis, 922. 

in septicaemia, 13. 

in sickle- celled ainemia, 787. 

in sleeping sickness, 259. 

ill small -pox, 147. 

in splenic anaemia, 831. 

in sprue, 639. 

ill sub-aciitc combined degeneration, 
1737. 

in trench fever, 283. 

in tropical macrocytic anaimia, 467, 468. 
in typhoid, 85. 
in undulant fever, 129. 
in urine, 1292 ; and ,'yve Ilicmaturia. 
m wJioopmg-cough, 111. 
in yellow fever, 178. 
infective organisms in, 2. 
injection of, for melacna neonatorum, 813. 
for onyalai, 303. 

-letting in cardiac failure, 872, 874. 
normal human, for injection, for haemor- 
rhagic states, 812, 813. 
occult, recognition of, in stools, 615, 616. 

significance of, 589, 590. 
plasma, 810. 

in haemorrhagic disease, 811. 
platelets, 580, 810. 

in acute leukaemia, 808. 

in essential thrombocytcuienia, 814. 

in purpura, 810. 

origin of, 810. 

rOlo of, 810. 

spleen ill relation to, 810. 
Blood-pressure, arterial, 1064 “1071. 

as prognostic indication in pulmonary 
tubercle, 1207. 

effect of suprarenal secretion on, 503. 
in diffuse hyperplastic sclerosis, 1036. 
in diphtheria, 100, 102. 
in hypertension, 995, 1064. 
in mitral stenosis,^ 936. 
in paratyphoid fever, 95. 
in pneumonia, 1230, 1233. 
in pulmonary tuberculosis, 1196. 
in relation to ceiebral thrombosis and 
hiemorrhago, 1598. 
to treatment of apoplexy, 1606. 
in typhoid, 85. 
in yellow fever, 178, 179. 
high, fatty degeneration of media in, 
1037. 

in angina pectoris, 082, 983. 


Blood-pressure, high, in chronic lead 
poisoning, 364. 

in granular kidney, 1320, 1321. 
in intracranial tumour, 1541. 
in myxGBdcma, 493. 
in nephritis, 1066. 
in relation to aneurysm, 1042. j 
in relation to opistaxis, 1088. 
low, during epileptic attack, 
in Addison’s disease, 506. 
in blackwater fever, 248. 
ill cholera, 120, 121. 
in diabetic coma, 416, 
in diphtheria, 102. 
in infarction of heart, 991. \ 

in kala-azar, 252. 
in typhus, 278. 

physiological variations in, 1064, 
pituitary gland in relation to, 470. 
spleen as reservoir of, 825, 826. 
subnormal arterial, 1070. 
supernormal arterial, 1066, 1068. 
Blood-serum, antibodies in, 771. 

-storage, function of spleen in, 825, 8^6. 
-urea in relation to estimation of reiial 
function, 1286. 

-volume, increased, conditions associated 
with, 768. 

Blood-stains, recognition of human blood 
in, 7. 

-sugar, 409, 410. 

effect of arsphenamine remedies on, 
214. 

in Addison’s disease, 506. 
normal limits of, 409. 

-transfusion. See Transfusion of Blood, 
-urea clearance test of renal capacity, 
1287. 

raised in alkalosis, 1 326. 

Blood-vessels, diseases of, 1029-1074. 
classification of, 1029. 
effect of Sp. pallida on, 195, 

-volume, 768, 769. 

Bloody flux m Britain, 650. 

Blue line after bismuth therajiy, 217. 

on gums in lead poisoning, 360, 
361, 305, 366. 

in mercurial poisoning, 376. 

Bockhart’s impetigo, 1423. 

Boeck’s cutaneous sarcoid, 1204, 1477. 
Boils, 1424. 
in diabetes, 416. 
in small-pox, 152. 
in typhoid, 86, 94. 
vaccine treatment of, 18, 19. 

Bdllinger’s discovery of actinomyces bo vis, 
185. 

Bone, aneurysm pressure on, 1044, 1047. 
carcinomatosis of, as cause of leuco- 
erythroblastic anaemia, 784. 
echinococcosis of, 315. 
excrescences in goundou, 227. 
necrosis of, in scarlet fever, 71. 
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Bone, sarcoidosis of, 1479. 

syphilitic lesions of 195, 202, 203. 

Bone lesions associated with arthritis, 
1372. 

in acromegaly, 472, 473. 
in cretinism, 495. 
in Cnshing’s Hyn<lrome, 475. 
in erythroblastic anaemia of Cooley, 
784. 

in goundou, 227. 

in gout, 432, 434. 

in Graves’s disease, 488. 

in hyperparathyroidism, 499. 

in idiopathic steatorrhcfia, (530. 

ill infantile aciirvy, 454. 

in leprosy, 122. 

in richets, 456, 457. 

in scurvy, 451. 

in typhoid, 86. 

in yaws, 226. 

Bone-marrow, aplasia of, causes of, 785. 
(lego Herat ion of, in pernieious anaemia, 
778. 

hyperplasia of, in lia3morrhage, 776. 
in poniioious anaomia, 780. 
in polycythicmia, 793. 
in agrannlocytocis, 800. 
in benzene poisoning, 383, 384. 
in chronic myeloid leukaemia, 803. 
m essential thromhocyto 2 icnia, 814. 
in Gaucher’s disease, 834. 
in hyperparathyroidism, 499. 
in kala-azar, 252. 
in leukaunia, 803, 808. 
in Niemann- Pick’s disease, 835. 
in polycythicmia, 793. 
in relation to red blood cell formation, 
772. 

in troyiical maerocytic anamiia, 467. 
lesions of, in relation to anannia, 773. 
necrosis of, in small-pox, 147. 
poisons acting on, 785 
stomach se(*retion in relation to, 559. 
typhoid bacilli in, 87. 

Bones, action of radium on, 354, 355. 
diseases of the, 1382-1389. 

in yaws, 226, 
storage of lead m, 363. 

Boothby and Sandiford’s nomograph, 404, 
420. 

Borborygmi, cause of, 645. 

Bordet and Gengou, bacillus of, 110, 113. 
complement deviation test of, 5. 

Bornholm disease, 1369. 

Bosch yaws, 256. 

Bothriocephalus latus, causing anannia, 779. 

Botulism, 401, 402. 

Bouton diaphragmatique of Guinean dc 
Mussy, 1247. 

Bouton d’OHent, 255. 

Bovine tuberculosis, 20, 1189. 

Bow-leg in rickets, 457. 

Box head in rickets, 457. 


Brachial neuritis, 1369, 1370, 1769. 

plexus, anatomy and physiology of, 
1759-1700. 

anenr 3 '^amal jjressnre on, 1046. 
lesions of, 1759-1760. 
paralysis, 1759, 1700, 1776. 

Bradycardia, conditions of occurrence of, 
882, 883. 

Bradycardia, sinus, 882, 883. 
aetiology of, 882, 883. 
from lack of Vitamin B, 447. 
lU dijihtheria, 102, 
n heart failure, 856. 
n jaundice, 685. 
n phlcbotomiis hiver, IHI. 
in yellow fever, 179. 

method of estimating vitamin B in food, 
446. 

physiological, 8S2. 

Bradypnoea, 1081. 

Brain, abscess of, 1552; and sec Enceph- 
ahtis, suppurative, 
metastatic, 13, 1553. 
actinomycosis of, 187. 
disease, degenerative and hereditary, 
1826-1830. 
gumma of, 1632, 
hydatid cysts of, 314, 315, 
in chronic alcoholiain, 358. 
in malaria, 241. 
infarction of, 1065. 

lesions m ainrebic dysentery, 263, 264. 

in lethargic encephalitis, 1578. 
rose-coloured, in encephalitis lethargiea, 
1598. 

signs of local lesions of, 1525-1535; 
and see under Cerebral. 

Braunia Jassyensis, 312. 

Break-bone fever, 181 ; and see Dengue, 
arthntis in. 

Breast-feeding in relation to rickets, 458. 

Breath sounds, adventitious, 1083, 1084. 
in abscess of lung, 1179. 
in acute bronchitis, 1131, 1134. 
in asthma, 1149. 
in bronchiectasis, 1165, 1156. 
in broncho-pneumonia, 1237, 1238. 
in early pulmonary tubercle, 1 1 98. 
in enlarged mediastinal glands, 1278. 
in hyper ifiinia of lungs, 1160. 
in lobar pneumonia, 1229. 
in pleurisy with elfiision, 1250, 1251. 
in pneumothorax, 1266. 
in pulmonary collapse, 1167, 1169, 
in pulmonary emphysema, 1174. 
in pulmonary fibrosis, 1185. 
in pulmonary oedema, 1162. 
in pulmonary tuberculosis, 1 1 99, 1200. 
varieties of, 1082-1084. 

Breathlessness as a sign of cardiac failure, 
852, 853, 874 ; and see Dyspnoea, 
in soldier’s heart, 878. 

Bright’s disease, types of, 1298, 1299. 
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Brill’s disease, 269, 270, 275. 

Brissaud’s infantilism, 476. 

Broadbent’s sign in adhesive pericarditis, 
962. 

Broca’s centre and speech, Kill. 

Bromethol (avertin) poisoning, delayed, 
causing hepatic necrosis, 695. 

Bromide acne, 1447. 

anthrocoid form of, 1447. 
in epileptic cases, 1691. 

Intoxication, 1841. 

Bromides, in affective disorders, 
in epilepsy, 
in sea-sickness, .343. 
place of, in cardiac disease, 863, 873. 

Bromidrosis, 1400. 

Bromism, 1691. 

Bronchi, adenoma of, 1142, 1143. 
cicatricial stenosis of the, 1146, 1147. 
diseases of the, 1129-1158. 
foreign bodies in the, 1143-1145. 
gummata of, 1218. 
infective granuloniata of the, 11-13. 
injuries to, 1168. 
leprosy of the, 1143. 

obstruction of, by external causes, 1147. 
syphilis of the, 1143. 
tuberculosis of the, 1143. 
tumours of the, 1141, 1142. 

Bronchial affections associated with the 
common cold, 134. 
breathing, 1082. 
catarrh, 1130. 
in rickets, 467. 

lymph glands, tuberculosis of, 840. 
spasm in relation to asthma, 1148, 1149. 
stenosis and obstruction, 1143-1147. 
tract. Bacillus coli infection of, 27. 

Bronchiectasis, 1153-1158. 
after measles, 138, 139, 141. 
aneurysm formation in, 1154. 
congenital, 1154. 

following bronchial stenosis, 1144, 1146. 
operative treatment of, 1168. 
saccular, 1154. 
vaccine treatment of, 1158, 

Bronchiolectasis, 112, 1153, 1154. 

Bronchiolitis fibrosa obliterans, 1135, 1136. 
in influenza, 169, 170. 

Bronchitis, 1129-1141. 
acute catarrhal of the larger tubes, 
1130-1133!? 
fibrinous, 1136, 1137. 
plastic, 1136 
purulent, 1133-1135. 
suppurative, 1 1 33-1 1 35. 
adenoids in relation to, 1097. 
bacteriology of, 1130, 1133, 1138. 
capillary, 1133, 1239. 

in whooping-cough, 112, 1183. 
chronic, 1137-1141. 
catarrhal, 1137-1140. 
fibrinous, 1136, 1137, 1141. 


Bronchitis, chronic, from mechanical and 
chemical agencies, 1141. 
suppuration, 1140, 1141. 
clasBihcation of, 1130. 
fetid, 1140. 
in measles, 138. 
in paratyphoid fever, 95. 
in scurvy, 453. 
in small-pox, 152. 
in typhoid, 81, 85. 
in typhus, 278. 

in whooping-cough, 112. i 

secondary, 1135, 1141. \ 

Broncholiths as cause of bronchial obstnu'* 
lion, 1144. 

Bronchophony, 1084. 

Broncho-pneumonia, 1237- 1243 
aspiration, in scarlet fever, 70 
in dermato- myositis, 1373. 
in diabetes, 417. 
in diphtheria, 98, 100, 10.3, 105. 
in measles, 138, 139, 141. 
m paratyphoid fever, 95. 
in plague, 126. I 

in small-pox, 152. • ‘ 

in typhus, 278. 
in undulant fever, 129. 
in whooping-cough, 112. 
inhalation, aspiration, and deglutition, 
1242, 1243. 

pneumococcus in relation to, 1237. 

primary, 1237, 1238. 

course of, 1238. 
secondary, 1238-1241. 
tuberculous, 1192, 1243. 
varieties of, 1237. 

Bronohorrhoea serosa, 1138. 
Broncho-cavernous breathing, 1083. 

-vesicular breathing, 1083. 

Bronchoscopic aspiration m abscess of lung, 
1181. 

Bronzed diabetes, 417, 418, 707, 708 ; and 
see Iloumochromatosis. 

Brooke's epithelioma adenoides cystloum, 
1484. 

Brown S6quard’s syndrome, 1719. 

Brucella abortus, 128, 130. 

as cause of undulant fever, 128. 

melitensis, 128, 130. 

Brucelliasis, 128 ; and see Undulant fever. 
Bruit d’alrain, 1084. 

in pneumothorax, 1266. 
in tubercular cavity, 1199. 
de cornage in suppurative mediastinitis, 
1275. 

de drapeau, 1137. 
de grelottement, 1126. 
de pot ffild, 1082, 1199. 

Brush-burn, electrical, 346. 

Bubas, 225 ; mid see Yaws. 

braztliana, 256. 

Bubo, climatic, 182. 

non- venereal, 184. 



INDEX 


1915 


Bubo, of chancroid, 197. 
of plague, the, 126, 126. 
syphilitic, 196, 197. 
tropical, 182. 

Bubonic plague, 125, 126. 

Buerger's disease, 1033 ; and ape Thrombo- 
angiitis obliterans, 793. 

Buffer substances in blood, 406. 

Bulbar paralysis, in lethargic encephalitis, 
1680. 

progressive, 1743, 1747, 1748. 
Bulbocapnlne, 1865, 1866. 

Bulinus contortus, in relation to schistoso- 
miasis, 309. 

Bulla, 1398. 

Bull-neck in diphtheria, 99. 

Bundle-branch block, 910, 911. 

electro- cardiogram of, 1020, 1021. 
Bundle-branch heart-block, 910, 911. 
Burnet’s intradermal test for undulant 
fever, 130. 

Burney- Yeo mask for bronchiectasis, 1168. 

for pulmonary tuberculosis, 1211. 
Burns, acute nephritis in relation to, 
1306 . 

in liglitniiig stroke, 345, 346. 
scarlet fever following, 70. 

Bursae, syphilitic affections of, 200, 202. 
Bursitis, 1369, 1370. 

Butchers, acute pemphigus in, 1457. 

Butter, vitamin content of, 442, 443. 
Button-hole mitral valve, 936. 

Byssinosis, 1186. 

Cachexia, in cancer of stomach, 601. 
ill chronic mercurial poisoning, 376. 
ill kala-azBT, 252. 
light-headediieSB duo to, 1843. 
malarial, 243. 
pituitary, 477. 

Gaecostomy in acute intestinal obstruction, 
675. 

in bacillary dysentery, 118. 

Cseoum, actinomyces affecting, 186. 
hyperplastic tuberculosis of the, 666. 
in amcebic dysentery, 263. 

Caffeine in car^ac disease, 868, 869. 
Caisson disease, 333-338. 

Calabar swellings, 317. 

Calciferol (vitamin D,), 443-445. 
Caicifleation, faulty, m rickets, 466. 

of mesenteric glands, 762. 

Calcium balance, negative, in Grave’s 
disease, 488. 

content of blood in tetany, 501. 

of bone in rickets, 466. 
deficiency in sprue, 640. 
gluconate in acute tetany, 502. 

in carbon tetrachloride poisoning, 389. 
in spider bites, 328. 

in relation to lead poisoning, 363, 367. 
lactate in epistaxis, 1088. 
in osteitis deformans, 1385. 


Calcium lactate, in sprue, 641. 

metabolism in icbopathic stealorrhoea, 
635. 

in relation to fatvy and soap diarrhoea, 
626, 627. 

parathyroids in relation to, 499, 601. 
salts, in relation to tetany, 

in treatment of lead colic, 361. 
of serum deficient m hypopara- 
thj'roidism, 502. 

phosphate balance, vitamin 1) in relation 
to, 443. 

thiosulphate for arsphenamino dermatitis, 
212 . 

for mercurial stomatitis, 216. 

Calculi, biliary, 728; and see Gall-stones, 
pancreatic, 740, 742, 743. 
renal, 1338 ; and aee Renal calculi, 
nrinar}?^, vitamin A deficiency in relation 
to, 442. 

Calf, the “ fat bottle,” 1754. 

California disease, 191. 

Callosities, 1419. 

Calmette's ophthalmic test for tuber- 
culosis, 34. 

Calomel, 374, 376. 

for intramuscular injection in sypliilis, 
216. 

Caloric requirements, Aub-Pu Bois table 
of. 420. 

Camp fever, 275. 

Cancer as cause of intestinal obstruction, 
657, 658, 670. 
as a cause of jaundice, 684. 
as a sequel of gall-stones, 732, 734 
as a sequel of schistosomiasis, 310. 
intestinal, sites of, 657. 
lupus in relation to, 1457. 
of brain, secondary, 1536, 1637. 
of the colon, 657. 
of gall-bladder, 733, 734. 
of liver, 717 ; and see Liver, cancer of. 
of the OBBophagUB, 555 ; arid aee under 
Gi^sophagus. 
of the peritoneum, 763. 
of the stomach, 509-603. 

heematemesis in, 579, 601 ; and aee 
under Stomach. 

resulting from X-ray injury, 351, 352. 
treatment of, 353, 35L 
Cancrum oris, 527. 

in kala-azar, 253 : and ace Noma. 
Canning of fruits, effect on vitamin content 
of, 449. 

Cantlie’s diet in sprue, 640. 

Capillaries, fragility of, 810. 
toxic effects of arsphenamino remedies 
on, 210. 

Capillary bronchitis, 1133, 1237. 
permeability in scurvy, 451. 
pulsation in aortic inoompetenoo, 933. 
in Graves’s disease, 486. 
in hyperthyroidism, 996. 
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Capillary reaction to irritation of skin, 
1072, 1073. 

toxicosis, haemorrhagic, 815. 

Caprokol in coliform affections, 28. 
Carbarsone m amcebic dysentery, 265. 

Carbohydrate dyspepsia, intestinal, 644- 
646. 

causing spastic constipation, 617. 
digestive ferments in relation to, 044. 
enterococci in, 645. 
in idiopathic steatorrheea, 635. 
excess in relation to diabetes mellitus, 
409. 

metabolism, aneurin in relation to, 446, 
447. 

in pancreatic disease, 737, 
in relation to blood sugar, 410. 
Carbolic acid, effect of, on colour of urine, 
1295. 

Carbon dioxide, accumulation of, in intes- 
tine, 644, 645. 

as respiratory stimulant, 382, 869. 
in alveolar air in diabetes, 410. 
reduced excretion of, in ketosis, 410. 
disulphide poisoning, delirium in, 1842. 
monoxide, 379, 380. 
action of, 380. 
poisoning, 379-382, 695. 
mental disorder in, 1842, 
tetrachloride as liver poison, 695. 
in ascariasis, 323. 
in distomiasis. 305, 306, 308. 
in hook-worm infection, 322. 
in tieniasis, 312, 313. 
poisonmg, 388, 389. 

Carbuncle, 1425. 

vaocino treatment of, 18, 19, 1425. 
Carbuncles in diabetes, 416. 

in plague, 126, 127. 

Carcinoma. See under Cancer. 

Cardiac. See also under Heart, 
asthenia in toxsemia, 11. 
asthma, 853, 1150. 
treatment of, 874. 

cells in hyperoimia and oedema of lungs, 
1160. 

complications in scarlet fever, 72. 
cycle, the, 848, 849. 

time occupied by phases of, 849. 
failure, 851-859. 
irregularity, 883, 884. 
kidney, 1299. * 

pain, 877. 

treatment of, 874, 875. 
stimulants, 868, 869. 
strain, primary, 880, 881. 
valvular disease, chrome, 920. 

Cardiacos negros, 793, 1055. 

Cardiazol (leptazol), in heart disease, 868. 
Cardiomegalia glycogenica, 693. 
Cardiospasm, 547 ; and see Achlasia of 
the cardia. 

Cardio-vascular disease, hypertensive, 1065. 


Cardlo-vascular, symptoms in carbon mon- 
oxide poisoning, 380, 381. 

Carditis, 913, 914. 
symptoms of, 913. 

Cardyl, 217. 

Carles, dental, 523 ; and see Dental oaries. 
spinal, tuberculous, 
syphilitic, 1636. 

in relation to compression of oorcL 1716, 
1717. 

Carminatives, 576. 

Carotene, 441, 442. 
and vitamin A, 442. 
effect of, 442. ^ 

in foods, values of, 442. ' 

the source of vitamin A,442. 
varieties of, 441, 442. 

Carotenoid substances in green leaves, 442. 

Carotid artery, internal, hemiplegia follow- 
ing ligation of, 1589. 
hemiplegia, effect of, on optio nerve, 
1602, 1673, 1692, 1693. 

Carphology, 1679. 

Carpo-pedal spasm, 501, 1117. 

in idiojiathic stoatorrho^, 630. 

Carriers, bacterial, 1. 

as cause of food poisoning, 2, 303, 396. 
amcebic dysentery, 264. 
bacillary dysentery, 118. 
cerebro-spinal fever, 1, 36, 37, 49. 
cholera, 110. 

diphtheria, 1, 97, 99, 105, 107. 
lethargic encephalitis, 247 
meningococcus, 1, 36, 37, 49. 
parat 3 '^phoid, 2. 
pneumonia, 1226. 
scarlet fever, 64, 75. 
small-pox. 140. 
typhoid, 1, 79, 80, 80. 
typhus, 276. 
undulant fevei', 129. 
whooping-cough, 110. 

Carrion’s disease, 131 ; and see Oroya 
fever. 

Casbls, 218. 

Caseation of pulmonary tubercles, 1190. 

Casonl’s Intradermal test for hydatid 
disoaso, 717, 1225, 1209. 

Castle’s Intrinsic factor, 559. 

in sprue, 638. 

Castration, in relation to obesity, 438. 
mental effects of, 1846, 

Casts in acute nephritis, 1305. 
in lardaceous disease of kidney, 1329. 
in toxssinic kidney, 1300 

Catapleetlc attack, 1693. 

Cataract in diabetes, 417. 
in dystrophia myotonica, 1793. 

Catarrh, bronchial, 1130. 
mucous, 029. 
pituitouB, 1138. 
post-nasal, 1085. 

-producing organisms, 1130. 
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Catarrh, suffocative, 1133. 

Catarrhal symptoms in corobro-spinal fever, 
38. 


in influenza, 168, 169, 1 70. 
in measles, 136, 137, 139. 
in whooping-cough, 110. 

Catarrhs, chronic respiratory, iirodisposing 
to tuber culoLsia, 31. 

Catatonia, 1872, 1873. 

and mania contrasted, 1873. 

Catatonic stupor, 1872, 1876. 

Cattle in relation to aetmomyeo.siB, 185 
in relation to myiasis, 327. 

Causalgia, 1080. 

in median nerve injury, 1763. 

Cavernous breathing, 1083. 

Cavitation of cord in syringomyelia, 1727. 
process in pulmonary tuberculosis, 1190, 
1191. 


signs of, 1199. 

Cell count in tuberculous exudates, 12.52. 
Cellulitis as result of bacterial infection, 2. 
acute, causative organibin of, 16. 
cervical, in diphtheria, 99. 
in erysipelas, 2-1. 
in scarlet fever, 69- 

Gellulose, fate of, m small intestine, 644. 
Centipedes, diseases due to, 328. 

Centrums exllcauda, 329. 

Cephalic symptoms of sea-sickness, 342. 
Cercaria elvae, 1499. 

Cercarial dermatitis, 1499. 

Cereals, rickets-producing clfects of, 443. 

vitamin coutont of, 446, 448, 459. 
Cerebellar abscess in scarlet fever, 71. 
apoplexy, 1602, 1603. 
ataxy, congenital, 1622. 
atrophies, primary, 1664-1605. 
gait, 1533. 

cortex, atrophy of, 1661. 
thrombosis, 1602. 

Cerebellum, central white matter, atrophy 
of, 1664. 

localisation of lesions of, 1532. 

Cerebral abscess in accessory-sinus sup- 
puration, 1092. 
in bronchiectasis, 1166. 
in empyema, 1256, 
mental symptoms in, 1836. 
anmmia in heart failure, 853. 
aneurysm, 1588. 

arterial disease and hypertension, mental 
disorders associated with, 1829, 


1830. 

thrombosis and hcemorrhage, 1506- 
1607. 

BBtiology and pathology of, 1597- 
1699. 

aneurysm in relation to, 1597. 
diagnosis of, 1603. 
differential diagnosis of, 1604, 
1606. 

prognosis of, 1605. 


Cerebral arterial thrombosis and haemor- 
rhage, symptoms of, 1596-1603. 
syphihs in relation to, 1698. 
treatment of, 1606-1607. 
arteries, syphilitic disease of, 1032, 1507. 

tlirombosis of, 1060. 
diplegia, 1621-1624. 

birth abnormalities associated with, 
1021, 1776. 
epilepsy in, 1623. 
paresis and rigidity in, 1622-1623. 
perverse movements in, 1623. 
embolism, 1063, 1595-1696. 
in aneurysm, 1048, 1596. 
in relapsing fever, 236. 
in relation to cyst formation, 1506. 
in septic endocarditis, 021. 
haemorrhage in diffuse hyperplastic 
sclerosis, 1036. 

in essential thrombocytopenin , 815. 
ill granular kidney, 1318, 1319. 
in lethargic encephalitis, 1578, 1581. 
hemispheres, signs of local lesions of, 
1527-1630. 

localisation, 1527-1530. 

lues, 1824, 1840. 

softening after thrombosis, 1579 

endarteritis obliterans as a cause of, 
1032. 

symptoms after arsphenamino prepara- 
tions, 211, 213. 
in aortic incompetence, 932. 
in chronic myocarditis, 950. 
in fatty heart, 962. 
in heart failure. 853. 
in lethargic encephalitis, 1578-1681. 
in primary broncho-pneumonia, 1237. 
syphilis, 1631-1634. 

thrombosis as cause of apoplexy, 1598. 
and haemorrhage, 1696-1607. 
atheroma iu relation to, 1039, 1060. 
chronic arteritis in relation to, 1032. 
syphilitic, 1698. 

trauma, mental disorders in, 1835. 
tuberculoma, inadvisability of operating 
for, 1638. 

tumour, 1535 ; and see Intracranial 
tumour. 

vascular lesions, 1588-1607. 

in relation to insanitv, 1829, 1830. 

Gerebro-macular degeneration, 1624. 

Cerebro-spinal fever, 36-52. 

acute or ordinary typo of, 38-40. 
ajtiology of, 37. 

age in relation to prognosis of, 48, 49, 

and influenza, 40, 46. 

arthritis in, 1367. 

carriers of, 36, 37, 49, 

fluid in, 44, 45. 

chronic stage of, 39. 

complications of, 42-44, 

definition of, 36. 

diagnosis of, 45 , 46. 
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Cerebro-spinal lever, diet in, 51. 
differential diagnosis of, 46^8. 
doubt as to oontagiousnesB of, 37. 
epidemics of, 37, 48. 
fulminating typo of, 40. 
general management of, 51. 
incubation period of, 38. 
lumbar puncture in, 42, 44. 

repetition of, 52. 
malignant type of, 40. 
mild, confused with influenza, 40. 
mild types of, 40, 41. 
mortality in, 48. 
prognosis of, 48, 49. 
prophylaxis of, 49. 
recovery in, 39. 
recrudescences frequent in, 39. 
seasonal incidence of, 37. 
serum treatment of, 60, 61. 

Buperaciite typo of, 40. 
symptoms and course of, 38-42. 
treatment of, 49-52. 

Quid as guide to treatment in syphilis, 
222, 223. 

characters of, 1656, 1559. 
circulation of, 1546, 1547. 
coagulation of, 1657. 
cytology of, 1557, 1658. 
diagnostic value of, 1556, 1557, 

1558, 1719. 

examination of the, 1556-1559. 
m acute poliomj’^olitis, 1569, 1573, 
1594. 

in cerebral thrombosis and haimor. 
rhage, 1599. 

in cerebro-spinal syphilis, 1 629. 
in disseminated sclerosis, 1657. 
in general paralysis, 1640. 
in hydrocephalus, 1546, 1546, 1547. 
in hydrophobia, 1585. 
m influenza, 171. 

ill intracranial tumours, 1542, 1547. 
in intradural compression, 1719. 
in Landry’s paralysis, 1786, 1787. 
in latent syphilis, 1629. 
in lead encephalopathy, 360, 
in lethargic encephalitis, 1577. 
in meningococcus meningitis, 44, 45. 
in mumps, 165. 

in pneumococcal meningitis, 1562 
in post-basic meningitis of infants, 42 
in secondary syphilis, 1629. 
in spinal tumours, 1720. 
in syphilis, 222, 223. 

- of nervous system, 1629, 1630. 

effect of treatment on, 1630. 
ill tabes, 1630. 

in trypanosomiasis, 258, 259, 
in typhoid, 83. 
in typhus fever, 278. 
in yellow fever, 178. 
increased pressure of, in intracranial 
tumours, 1540. 


Cerebro-spinal fluid, spirooha^tes in^ 234 
236. 

tubercle bacilli in, 33. 

Wasaermann reaction in, 1559. 
syphilis, 1631-1653. 
treatment of, 1636. 

Gertuna m malaria, 246. 

Cervical glands, enlargement of, in 
thoria, 99, 101. 
in measles, 136, 137. 
in scarlet fever, 67, 69, 70, 77. 
in small-iiox, 152. 
in trypanosome fever, 258. 
tuberculosis of, 840. 
opisthotonos o! inlants, 41 ; and 

Meningitis, post-basic, of infants, 

rib paralysis, 1759. 

and syringomyelia, 1732. 
ribs, 1774-1776. 

Cervical sympathetic paralysis, 1508. 

in acute anterior poliomyelitis, 1572. 
Cervico-occipital neuritis, 1770. 

Cestodes, diseases due to, 311-315. 

Ceylon sore mouth. 638. 

Chagas’ disease, 261. 

Chalieosis, 1J86. 

Chancre, hard, 195, 196. 
nasal, 1093. 
pharyngeal, 542. 
tonsillar, 542. 

Chancroid, 197. 

and syphilis, J97. 

Chappa, 302, 203. 

Charcoal, activated, for intoBtiiial flatulence, 
646. 

method of examining intestinal func- 
tions, 613, 625. 

Charcot's dissociated sensory loss, 1728. 
Joint disease, 1358. 1359. 
in syringomyelia, 1730. 
in tabes, 1647. 

treatment of, 1652. 

triad of symptoms in disseminated 
sclerosis, 1667. 

Charcot- Leyden crystals in acute fibrinous 
bronchitis, 1137. 
in asthmatic sputum, 1150. 
Gharcot-Idarie-Tooth type of muscular 
atrophy, 1953. 

Chaullard-Minkowskl typo of hmmolytic 
anasmia, 787. 

Chaulmoogra oil in leprosy, 123. 

Cheilitis exfoliativa, 1428. 

Cheilosis, in idiopathic stoatorrhena, 776. 
Cheiropompholyx, 1414. 

Chemical food poisoning, 394. 

irritants, dermatitis from, 1408, 1410. 
Chenopodium, oil of, as xiarasitocide, 313, 
322, 323. 

Cherry-red spot in retina in amaurotio 
family idiocy, 1625. 

Chest, deformities of, in adenoids, 1096, 1097 
in emphysema, 1171. 
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Chest, dcformitioB of, in pulmonary 
fibrosis, 1184. 

in relation to bronchitis, 1130 
pliysical signs in the, 1081-1084. 
radiography of the, 1084, 1204. 
various forms of, 1081, 1082. 
Cheyne-Siokes breathing, 1081. 
in acute hepatic necrosis, 697. 
in apoplexy, 1601. 
in cardiac failure, 853. 
in heat-hyperpyrexia, 349. 
in icterus gravis, 697. 
in intracranial tumours, 1635. 
ill poisoning by ars])lienainiiie, 374. 
in tubercular meningitis, 1559. 
in uriemia, 1325, 132(5. 

Chicago disease, 191 ; and sec Blasto- 
mycosis. 

Chick-peas, poisoning by, 391. 

Chicken cholera, Vnsteur’s work on, 4. 
Chicken-pox, 160-163. 
age incidence of, 160. 
and diphtheria, 160. 
and herpes zostci, 160, 1(52. 
and measles, 160^ 
and scarlet fever, 160. 
complications of, 162. 
diagnosis of, 153, 154, 162 
distribution of rash in, 161. 
incubation period of, 160. 
infection, 160. 

prodromal rashes of, 100, 161. 
prognosis 162. 
quarantine of, 163. 
rash of, 161, 162. 

Chilblains, 1076, 1079, 1202, 1406. 
Child-bearing, menliul disorders associated 
with, 1845, 1853. 

Child Guidance Clinics, 1 879. 

Childhood, rheumatic infection of heart in, 
913-914. 

Chill in relation to acute nephritis, 1304. 
Chilomastix mesnili in flagellate diorrliGsa, 
267. 

Chilopa, 303. 

Chionofon (yatron) in amoubie dysentery, 
265. 

Chinkumhl, 304. 

Chiufa, 304. 

Chloasma uterinum, 1490. 

Chloral, addiction to, J 842. 

hydrate in heart conditions, 873. 
Chloransemia, achylic, 775. 

Chlorbutol (ehlorctone) in sea sickness, 
343. 

Chloride content of ccrebro-spinal fluid, 
1656. 

excretion in urine, 1286. 
diminished, in nephritis, 1310, 1314. 

in pneumonia, 1230. 
increased, in Addison’s disease, 1285. 
loss in uraemia, 1321. 

Chlorine in relation to bronchitis, 1135. 


Chlorine, lotion for throat, 77, 108. 
Chloroform contra-indicated in diabetes, 
428. 

for spasms of tetanus, 56. 
poisoning, in relation to necrosis of liver, 
695. 

Chloroma, 807, 808. 

Chlorophyll in relation to production of 
vitamin A, 441. 

spectroscopic deteolion of, 616, 616. 
Chlorosis, 780 ; and see Anaemia, hypo- 
chromic. 

and late ehiorosis, 775 ; and see Aiircmia, 
idiopaihie hypochromic, 
rarity of, 775. 

Chlorostab, 218. 

Cholangioma, 717. 

Cholangitis, ascending, as cause of hepatitis, 
693, 698. 

chronic, indication for surgery in, 728. 

in gall-stones, 730. 
suppurative, in cancer, 719, 734. 
in hydatid disease, 716. 
in portal pylephlebitis, 722. 
Cholecystectomy, advantages of, for gall- 
stones, 732. 

Gholecystenterostomy in cancer of bile- 
ducts, 735. 

in cancer of the pancreas, 746. 
in chronic pancreatitis, 742. 

Cholecystitis, 722-728. 
achlorhydria in, 565, 723, 727, 728. 
acute, 724. 

fiDtiology and pathology of, 722, 723. 
bacteriology of, 722, 723. 

B. coli in, 24, 722, 723. 
chronic, 724-727. 

achlorhydria in relation to, 566, 737, 
728. 

and gall-stones, 725, 728. 
symptoms of, 724-727. 
treatment of, 727, 728. 
gangrenous, 724. 
focal sepsis in, 723. 
in paratyphoid fever, 95, 724. 
in relation to spasm of stomach, 603. 
in typhoid fever, 80, 85, 94, 722, 724. 
suppurative, 724. 
symptoms of, 724-727. 
treatment of, 724, 727, 728. 
Cholecystography, 725, 726, 731. 
Cholecystotomy in acholuric jaundice, 
691. 

Cholelithiasis, 728 ; and sea Gall-stones. 

B. coli in relation to, 24. 

Cholera, 118-121. 
setiology of, 118, 119. 
ambulatory, 119. 
antitoxic sera in, 121. 
carriers of, 119. 

complications and sequeltu of, 120. 
diagnosis of, 120. 
gravis, 119. 
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Cholerai incubation period, 119. 

infantum, 629, 630 ; and see Epidemic 
diarrhooa in children, 
mortality in, 120. 
nostras, 120. 

from B. coli, 24. 
pathology of, 119. 
prognosis of, 120. 
prophylactic treatment in, 120. 

use of vaccines in, 120. 
reaction in, 120. 
sicca, 119. 

spirilla, bacteriolysis of, 5. 
symptoms of, 119, 120. 
treatment of, 120, 121. 
types of, 119. 

vaccine in prophylaxis of, 120. 

Choleraic diarrhoea, 119. 

Cholerine, 119. 

Cholesteatoma of brain, 1537. 

Cholesterin in pseudo-chylous pleural 
eftiision, 1263. 

in relation to diabetes, 1468. 
to xanthoma, 1468. 

Cholesterol, activation of, by ultra-violet 
rays, 444. 

excess of, in blood and bilo, 728, 729. 
in blood increased in nephrosis, 1302. 
in blood in jaundice, 684. 
in corpus luteum of pregnancy, 728. 
in foods, 727, 728. 
in pancreatic cysts, 743. 
in pseudo-chylous ascites, 1311. 
in relation to gall-stones, 728, 729, 730. 
in relation to prophylaxis of rickets, 444 
metabolism m relation to gall-stones, 729. 
sources of, 727, 728. 
stones, 728, 729, 730. 

-free diet, 727. 

Cholesterolsemla, 728. 

Cholurla, 1293. 

Chondro-dystrophla, 1386. 

Chorea, 1697-1704. 
aetiology of, 1698. 
and rheumatism, 1698, 1701. 
apoplectic, 1531. 

as manifestation of rheumatism in 
children, 913. 
congenital, 1622. 
course and duration of, 1702. 
diagnosis of, 1702. 
electric, 1577. '* 

gravidarum, 1831. 
gravis, 1702. 

heart disease m relation to, 1701. 
Huntington’s, 1664, 1703. 
in pregnancy, 1698. 
in scarlet fever, 72. 
involuntary movements in, 1699. 
limp, 1700. 

mental disorders in, 1700, 1701, 1831. 
mollis, 1700. 

ocular phenomena in, 1701. 


Chorea of adults, hereditary, 1703. 
paresis in, 1700. 
pathology of, 1698. 
prognosis of, 1702. 
psychical causes of, 1698. 

disturbances in, 1698. 
race-incidonce of, 1698. 
recurrences in, 1701. 
relation of septic endocarditis to, 1^18. 
relation of, to rheumatism, 918. 
rheumatic, 1698. 

manifestations in, 1701. 
senile, 1701. 

sex-incidence of, 1682, 1698. 

Sydenham’s, 1697, 1S34. \ 

symptoms of, 1698. 
tetanoid, 1673. 
treatmont of, 1702-1703. 
Choroido-retinitis, syphilitic, 1032. 
Choroiditis jn congenital 205. 

in hyjioparathyroidisra, 501. 

Chromaffin cells, 503, 614. 

in relation to adrenaline, 514, 
Chromidrosis, 1400. 

Chronic localised infections/ndicate use of 
vaccine, 18. 

Chrysops dimidiata as transmitter of loa, 
317. 

silaoea as transmitter of loa, 317. 
Chvostek’s sign in sprue, 639. 

in hj'^poparathyroidisni. 601. 

Chyliform effusion into pleura, 839 
1263. 

Chylothorax, 1262, 1263. 

Chylous ascites, 316, 839 
effusions, 839, 1262, 1263 
Chyluria, 839, 1296. 

in filariasis, 316. 

Chyme, 609, 610. 

Cider, lead contamination of, 362, 366. 
Cigarette-smoking in relation to chronic 
tracheitis, 1122. 
to emphysema, 1172. 

Ciliary muscle, paralysis of, in lethargic 
eiicephuhtis, 1579. 

Ciliate dysentery, 266, 267. 

Cinchona febrifuge in malaria, 245 
Clnchophen m gout, 430. 436. 

toxic effects of, 436, 696, 

Circulatory failure, acute peripheral, 858, 
859. 

treatment of, 876. 
central, 861 ; and aee Heart failure, 
varieties of, 851. 

system, diseases of the, 846-1071. 
Circumcision, diphtheria after, 101. 

hsDmorrhage after, in bleeders, 818 
Circumflex nerve, lesions of, 176. 
CIrcum-oral pallor in scarlet fever, 06, 74. 
Circus movement in heart, 896, 897. 
Cirrhosis, biliary. 608, 690. 
carcinomatosa, 7J7. 

Lsennec’s, 700. 
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cirrhosis, multilobular, 700 734. 

of the liver, 698 ; avid see Liver, cirrhosiB 
of the. 

in splenic anaomia, 831. 
of the lung, 1183 ; and see I*ulmonary fib- 
rosis. 

pigmentary, 707. 
pleurogenous, 1183. 
portal, 700. 

Gisterna magna, introduction of serum into, 
150. 

Cisternal puncture, teolmiquo of, 50. 
Cladorchis watsoni, 305. 

Gladosporium mansoni, 1498. 

Glasmatocytic tissue in kala-azar, 252. 
Glaudication, Intermittent, 1033, 1041. 
in hyperplastic sclerosis, 1036. 
in polycythcemia, 794. 
in throm bo-angiitis obliterans, 1033. 
Clavlceps purpurea, the ergot fungus, 393. 
Clavos, 220. 

Glavus, 1880. 

Claw-hand in leprosy, 122. 

in ulnar paralysis, 1764. 

Climacteric, allbctive'disurdera at, 1853. 
mental disorders associated with, 1845. 
mstradiol m, 516. 
testosterone in, 515. 

Climate in chronic nephritis, 1148. 
in relation to asthma, 1148. 

to bronchitis, 1130, 1133, 1138, 1139. 
to heat-stroke, 347. 
to pulmonary emphysema, 1175. 
Climatic bubo, 182 ; arid see Lympho- 
pathia venereum. 

treatment of chronic bronchitis, 1139. 
of chronic nephritis (secondary) 1315. 
of pulmonary tuberculosis, 1209, 1210. 
Clonic stage of epileptic convulsion, 1684. 
Glonorchiasls, 307, 308. 

Clonorchis sinensis, 307. 

Clotting, aute-ynortera, 1059. 

Glubrshaped bodies in actinomycosis, 1 85. 
Clubbing of finger^, causes of, 1375, 1376. 
in bronchiectasis, 1166. 
in chronic bronchitis, 1139. 
in chronic pulmonary tuberculosis, 
1200. 

in congenital cystic disease of lung, 
1223. 

in coiigcnilal heart disease, 984, 985, 
972, 973, 974 
in empyema, 1256. 

Ill heart disease, 855, 936. 
in hypertrophic pulmonary arthro- 
pathy, 1576. 

in idiopathic steatorrhcoa, 636. 
in mitral stenosis, 936. 
in neuritis, 1375. 
in pulmonary emphysema, 1174. 
in pulmonary fibrosis, 1184, 1200. 
in pulmonaiy stenosis, 940. 
in septio endocarditis, 922. 

6i 


Cluttoii*s Joints, 200. 

Coagulation of blood, delayed, 810. 
Coagulation-time of blood, 810. 
delayed, in haemophilia, 818. 
in jaundice, 685. 

Coal-gas, poisoning by, 379. 

Coal-miner’s phthisis, 1186. 

-tar derivatives, account of, 382. 
chemical constitution of, 382, 
poisoning by, 382-387. 

Coastal erysipelas, 318. 

Cocalnism, 1841. 

Cocci dioldes affecting lung, 1218. 
Coccidioidal granuloma, 191. 

Gocoidlodes immitis, 191. 

Coceidioidin, 192. 

Goccldioidosis, 191, 192. 

Cocco-bacillus feetidus m atrophio rhinitis, 
1086. 

mucosus in atrophic rhinitis, 1086. 
Gochllomyia maeellaria, 326. 

Coco, 225 ; and see Yaws. 

God-liver oil, in pulmonary tuberculosis, 
1210. 

in rickets, 458. 

vitamin value of, 442, 443, 444, 445. 
CcBliac disease, 633-635. 

mogalooytic anscmia in, 779. 

CcBUurus cerebralis, 314. 

Coftee-drinkiug, excesBlvc, as cause of 
polyuria, 482. 

-ground vomiting in cancer of stomach, 
601. 

in yellow fever, 179. 

Coffin-lid crystals in urine, 1285. 

Cog-wheel breathing, 1082, 1198. 

Colchicum, specific for acute gout, 436. 

Cold, common, 133-135. 

fingers, hereditary, 1077. 

Colic, appendicular, 677, 1344. 
biliary, 689, 690, 730, 731. 

without gaU-stones, 732, 733, 741. 
due to flatulence, 646. 
in acholuric jaundice, 689. 
in cancer of the colon, 658. 
in chronic pancreatitis, 741. 
in Henoch’s purpura, 816. 
in intussusception, 663. 
lead, 360, 361, 365, 368. 
muco-membranous, 642-644. 

neurasthenia in relation to, 643. 
renal, 1339. 

Coliform bacilli in urine, significance of, 
24, 25. 

of intestine more active in typhoid, 
24. 

r61e of, in disease, 23. 
bacillus infection as cause of haematuria, 
26. 

Infections, 23-29. 

modes of infection in, 23, 24. 
of kidney, 25. 
of urinary tract, 24r-26. 
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CoUform Infections of urinary tract, acute, 
25. 

chronic, 26. 
course of, 26. 
recurrent cases of, 26. 
relapses of, 26. 
sites of infection in, 24, 25. 
symptoms of, 26. 
treatment of, 27-29. 
vaccine therapy of, 28, 29. 

Colitis, 648-656. 
acute catarrhal, 649. 

symptoms of, 649. 
as cause of diarrhoea, 624, 649. 
as predisposing to bacterial food poison- 
ing, 395. 

as result of mercurial treatment, 216. 

B. Goli in relation to, 24. 

chronic catarrhal, 649, 650. 

enteritis in relation to, 648. 

in chronic mercurial poisoning, 376. 

in ura?mia, 1326. 

localisation of, 648. 

mucous, 648. 

tubercular, 655, 666. 

ulcerative, 650-655. 

appendicostomy in, 654. 
arthritis complicating, 1357. 
bacteriology of, 650. 
complications of, 651, 652. 
in mercurial ijoisonmg, 375, 376. 
local treatment in, 653. 
rolaiiscs in, 652. 
serum treatment of, 654. 
surgical treatment of, 654. 

Collapse in acute arsenical poisoning, 371. 
in acute intestinal obstruction, 673. 
in acute peritomtis, 754. 
in bacterial food poisoning, 400. 
in carbon monoxide poisoning, 380, 382. 
in cholera, 120, 121. 

in epidemic diarrhoea in children, 630, 
631. 

in mumps, 164. 
in pneumothorax, 1264. 
in sea-sickness, 342. 

of lung from bronchial obstruction, 1143, 
1144. 

in coronary occlusion, 991. 
in measles, 139 ; and see under Lung. 
Collip katabolic factor, 470. 

Colloidal copper in coccidioidosis, 192. 
Collosol iodine in lethargic encephalitis, 
1683. 

Colon, absorption in, 609. 

adenomata of, as origin of cancer, 657. 
anatomy of the, 611. 
cancer of the, 667-660. 
dilatation of, in idiopathic steatorrheea, 
636. 

distal, 636. 

diverticula of the, 660 ; and see Diverti- 
cula of the colon. 


Colon, dyspepsia, 26. 
irritable, 117, 624. 
kinking of, in enteroptosis, 748. 
lesions of, in schistosomiasis, 300. 
movements of, 610. 
pelvic, 609, 

distension of, in anal achalasia, < 
polypi of, 652, 656, 667. 
proximal, 609. 

size, shape and position of, 61 1. 
spasm of, 642, 658. 
stricture of, in ulcerative colitis, 66ll. 
the “ greedy,” 618, 621. ' 

ulceration of, in chronic neph^tis, 
1313. 

Colonic Irrigation, 27, 653. 

in ciliate dyseiitery, 226, 267. 
lavage, in arthritis, 1354. 
stomach, 609. 
stasis, 613. 

Coloptosis, 748. 

X-ray diagnosis of, 748. 

Colostomy for diverticulitis, 662. 

Colour index of blood, 770. i 

in anajmifl psoudo-leukiemica infan- 
tum, 792. 

in hroraolytio anremias, 787. 
in peinicjouH anajiuia, 781. 
in polycythajima, 794. 

Colsulanyde, 16. 

Colubrine venom, 329, 330 

Coma after arsphenamine, 213. 
diabetic, 416, 427. 
in acute alcohohsm, 356, 357. 
conditions simulating, 357. 
in acute necrosis of hver, 697. 
in caisson disease, 336. 
in carbon monoxide poisoning, 381. 
in cerebral thrtmibosis and apoplexy, 
1600, 1601, 1604. 
in cerebro-spinal fever, 39. 
in heat hyperpyrexia, 349. 
in lethargic encephalitis, 1579. 
in plague, 127. 

in tuberculous meningitis, 156] . 
uraemic, 1324. 
vigil in typhus, 278. 

Comedones, 1429, 1430. 
grouped, 1409. 
treatment of, 1431. 

Comma vibrio, Koch’s, 1 18, 119. 

Commensal organisms, 1. 

Compensation, conditions for, 927. 
in reference to heart disease, 852. 
neurosis, 1814, 1835. 

Compensatory circulation in cirrhosis of 
liver, 702. 

dilatation of heart, 027. 
hypertrophy of heart, 927. 
pause, 887. 

Complement, definition of, 5. 

Complement fixation reactions in virus 
diseases, 0. 
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Coinploment fixation reaction in amoebic 

dysentery, 264. 
in psittacosis, 176. 
test for hydatids, 316. 
for schistosomiasis, 310. 
for tuberculosis, 34. 

Compressed air bath in treatment of pul- 
monary emphysema, 1176. 
chamber for bronchitis and emphy- 
sema, 1140. 

illness, 333 ; and see Caisson disease. 
Compression, effects of, upon workmen, 
334. 

Condom, for protection against syphiltic 
infection, 206, 207. 

Conductivity of heart muscle, 846, 847. 

defective, in heart-block, 905, 006. 
Condylomata, broad, 109. 

in congenital syphilis, 205. 

Confluent rash of smaU-pox, 149, 150, 156. 
Gonfusional insanity after carbon monoxide 
poisoning, 382. 
state, the, 1824. 

Congenital heart disease, 967-075 ; avd see 
Heart, congenital disease of 
hydrops, 788. 

spastic paralysis, 1621 ; avd see Cerebral 
diplegia. 

syphilis, 204 -206. 
of nervous system, 1652, 1653. 
symptoms of, 1652, 1653. 

Congestion of the liver, 601, 692. 

Congo floor maggot, 327, 328. 

rod, intravenously, for hfcmorrhage, 812. 
Conjugate deviation of eyes in apoplexy, 
1600. 

in epilepsy, 1082, 1683. 
in lesions of motor area, 1528, 
1630. 

in lethargic encephalitis, 1580. 
Gonjunctivae in Addison’s disease, 506. 
in trench fever, 283. 
in yellow fever, 178. 

Conjunctival diphtheria, 101. 

ha3morrbage in scurvy, 462. 
symptoms in rubella, 144. 

Conjunctivitis in chronic arsenical poison- 
ing, 3 82. 

in measles, 139, 143. 
in rosacea, 1405. 
in small-pox, 150, 152. 

Consciousness, 1810. 

loss of, in epileptic attack, 1679, 1683. 
Consolidation of lung, physical signs of, 
1198. 

stage of, in pulmonary tubercle, 1198. 
Constipation, 617 -622. 
colonic, 617. 
diagnosis of, 619, G20. 
hypothyroidism in relation to, 617. 
in achalasia of anal sphincter, 665. 
in acute gastritis, 582. 
in acute intestinal obstruction, 673. 


Constipation, in acute peritonitis, 754. 
in appendicitis, 677, 681. 
in bacillary dysentery, 117. 
in botulism, 402. 
in cancer of the colon, 657, 668. 
in cerebro-spinal fevor, 61. 
in chronic gastritis, 585. 
in cirrhosis of liver, 703. 
in congestion of liver, 691. 
in diab^ctes, 416. 
in diverticulitis, 617. 
in duodenal ulcer, 690. 
in erythema nodosum, 297. 
in gall-stone dysiiopsia, 730. 
in gastric ulcer, 689. 
in intestinal obstruction, 673. 
in lead poisoning, 360, 365. 
in lethargic encephalitis, 1678. 
in muco-membranous colic, 642. 
in paratyphoid fever, 95. 
in pyloric obstruction, C06. 
in relation to colitis, 649. 

to diverticula of the colon, 661. 
to viscoro ptosis, 748. 
in typhoid fever, 81, 93. 
in typhus, 276. 
in undulant fever. 129. 
in visceroptosis, 748. 
spastic, 617. 
symptoms of, 618, 619. 
treatment of, 620-622. 

Constitutional features associated with 
schizophrenia, 1864. 

Contractility of heart muscle, 846, 847. 

Contraction, cardiac, in relation to rest, 
847. 

premature, 886. 

Contracture, Dupuytren’s, 1370. 

Contractures in cerobral diplegia, 1622, 
1623. 

hysterical, 1881. 
in Freidrcich’s ataxy, 1667. 
in peroneal muscular atrophy, 1766. 
in syringomyelia, 1729. 
muscular, after poliomyelitis, 1750 

Convalesoent Home treatment in eaiditis 
in children and ciidoearilitis, 
917. 

Convalesoent serum in acute anterior 
poliomyelitis, 1575, 1576. 
in glandular fever, 288. 
in measles, 141. 
in mumps, 166, 167. 
in whooping-cough, 115. 
in yellow fever, 177, 180. 

Conversion mechanism of hysteria, 1879. 
symptoms, hysterical, 1811. 

Convulsion, the epileptic, 1082, 1683. 
therapy in mental disorders, 1819. 
in schizophrenia, 1876. 

Convulsions in acute necrosis of liver, 
696. 

in ascariasis, 323. 
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Convulsions, in cerebral diplegia, 1623. 
in corebro-spinal fever, 38, 41, 43. 
in chicken-pox, 160, 162. 
in heat hyperp 3 rrexia, 349 360. 
in hydrocephalus in children, 1640. 
in infantile hemiplegia, 1626. 
in intracranial tumours, 1541. 
in lethargic encephalitis, 1679. 
in measles, 138, 143. 
in pneumonia in children, 1228, 1231. 
in rickets, 467. 
in scarlet fever, 66, 69, 72. 
in tuberculous meningitis, 1661. 
in typhoid, 86. 
in ursemia, 1325, 1326, 1329. 
in whooping-cough, 112, 113, 114. 

Cooking, effect of, on vitamins, 446, 449. 

Copaiba, effect of, on urine, 1295. 

Copper arsenite, uses of, 370, 373. 

traces of, essential for blood, 774. 

Cor adiposum, 952. 
biloculare, 968. 
bovlnum, 928, 934, 956. 
triloculare blatrium, 968. 
biventriculare, 968. 

Coramine (nikethamide), in heart failure, 
93, 868. 

Cordylobia anthropophaga as human para- 
site, 327. 

Corein in constipation, 621. 

Coreotrypanosis, 261. 

Cornea, sloughing of, in cholera, 120. 
in diphtheria, 101. 

Corneal lesions, duo to fifth nerve lesion, 
306, 1609. 

duo to vitamin A deficiency, 442. 
ulceration in congenital syphilis, 206. 
in leprosy, 122. 
in measles, 139, 143. 
in small-pox, 162. 

Corns, 1491. 

Corona veneris, 199. 

Coronary arteries, arteritis of, 948. 

atheroma of, 867, 949, 966, 081, 

1039. 

congemtal anomalies of, 970. 
diseases of the, 948. 
ill aortic incompetence, 935. 
occlusion of, 991. 

with infarction of heart, symptoms 
of, 091, 99^ 

syphilitic disease of, 949, 976, 1032, 
1060. 

thrombosis of, 1060. 

disease in relation to chronic myocarditis, 
049. 

sudden death in, 861. 
symptoms of, 940, 976. 
occlusion, angina pectoris in relation to, 
982. 

atheroma as cause of, 1039. 
hypertension in relation to, 094. 
thrombosis, 991. 


Coronary thrombosis, with infarction of 
the heart, 982, 983,991-994. 
electro-cardiogram of, 1022-1027. 
Corpora quadrigemlna, localisation of 
lesions of, 1631. 

Corpus luteum, a source of cholesterol, 728. 
hormone of, 614. 

striatum, localisation of lesions of,{ 1531. 
Corrigan’s pulse, 933. 

Corticosterone, 504. 

Cortin, 520. 

in Addison’s disease, 607. 
m Grave’s disease, 489. 
in Simmunds’s disease, 478. 
Corynebacterium diphtherise, 96, 97. 

Coryza, 133, 1084; and see. Cold, common, 
in glanders, 60. 
in relation to laryngitis, 1099. 
rhinitis in, 1085. 

Cotarnine hydrochloride for haemorrhage, 
812. 

Cotton-wool patches, 1311. 

Cough m acute bronchitis, 1131. 
m acute pleurisy, 1245. 
in bruuchiectasis, 1 1 55. » 
in chrome bronchitis, 1138, 1140. 
in diphtheria, 100, 103. 
in enlarged mediastinal glands, 1278. 
in heart failure, 854. 

in hyperwmia and oodoraa of lungs, 
1160. 

in influenza, 168, 169, 173. 
in lobar pneumonia, 1228. 
in measles, 136, 142. 
in psittacosis, 175. 
in pulmonary collapse, 1167. 
in pulmonary emphysema, 1174. 
in pulmonary tuberculosis, 1193. 
in tracheal obstruction, 1126, 1127. 
in tracheitis, 1121, 1122. 
in whooping-cough, 110, 111, 112. 

Cough, brassy, in acute suppurative 
mediastinitiB, 1276. 
in aortic aneurysm, 1045. 
in mediastinal conditions, 1276, 1280. 
in tracheal tumours, 1123. 
gander, 1124. 
tea-taster’s, 1218. 

Coupling of the beats, 868, 884. 

Courvoisier’s law as to jaundice, 687. 
Cow-pox. 157. 

Cows as source of infection of scarlet fever, 
64. 

Crab yaws, 226. 

Crabs as cause of bacterial food poisoning, 
396. 

in relation to paragonimiasis, 1222. 
Crachats perI6s, 1138. 

Cracked-pot sound, 1082, 1199. 

Craft atrophies, 1714. 

palsy, 1711-1714. 

Cramps, heat, 361. 
in arsenical poisoning, 211, 371. 
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Cramps, in bacterial food poiBoniiiR, 
400. 

in cholera, 120. 

Cranial abnormalities in cerebral diplegia, 
1623. 

enlargement in hydrocephalus, 1545, 
1647, 1648. 

nerve palsies in lethargic encephalitis, 
1679, 

in relapsing fever, 230. 
nerves, affections of the, 1501-1621. 
localising value of, 1501. 
in botulism, 402. 
in cerebro-spinal fevor, 43. 
paralyses of, in intracranial tumour, 
1512. 

syphilitic paralysis of, 1566. 
tabetic affections of, 1645, 1646. 
Cranlo-sclerosis, 1370. 

-tabes, 457. 

Craniostenosis, 1385. 

Graw-oraw, 1494. 

Creatlnin excretion in urine, 1284. 
Creatinurla in Grave’s disease, 488. 

Creeping eruption, 1198. 

Creosote vapour baths for bronchiectasis, 
1158. 

in fetid bronchitis, 1141. 
in pulmonary tuberculosis, 1210. 
Crepitations, 1083. 
indux, 1229. 
pleural, 1083. 
redux, 1083, 1229. 

Crescormon, 520. 

Cretin type of idiocy, 1847. 

Cretinism, 495-496. 1847. 

Crises, Dietl’s, 1347. 
treatment of, 1349. 
gastric, 1647, 1651. 
hypertensive, 1300. 
tabetic, 1661. 

Crisis, in lobar pneumonia, 1228, 1232. 
ill typhus, 277. 

Critical evacuations in pneumonia, 1228. 
Crohn’s disease, 647. 

Crossed paralysis in lesions of pons and 
med^a, 1532. 

Group, 1102. 

Crural nerve, anterior, lesions of, 1765. 

Cry of syphilitic infant, 205. 

Cryptorchism, gonadotrophic hormone for, 
616. 

** Cuffing ** of cerebral vessels in lethargic 
encephalitis, 1578. 
in syphilitic disease, 1597, 1630. 

Culex fatigans in relation to filariasis, 
316. 

Culicoldes austeni, 316. 

furens in relation to fflariasis, 316. 
Ouneus, localising lesions of, 1529. 

Cupping, dry, for passive hypereemia of 
lung, 1161. 

Curare in hydrophobic spasms, 1588. 


Curschmann*s spirals in acute hbrinous 
bronchitis, 1137. 
in asthma, 1150. 

Cushing’s basophilism syndrome, 474 -476. 
syndrome, hyporfccnsjon in, 1066. 
mental disorders in, 1845. 

Cutaneous nerves ol arm, lesions of internal 
and lessor, 1705. 
of leg, external, lesions of, 1766. 

Cutl-reaction to food-stuff's in urticaria, 
1452. 

Cutis marmorate, 475. 

Cutler’s diagnostic test for Addison’s 
disease, 506. 

Cyanosis, during Bulx)honanude therapy, 16. 
enterogenous, 794, 795. 
in acute suppurative bronchitis, 1134. 
in alhalaimia, 408. 
in aniline poisoning, 387. 
in aortic aneurysm, 1044. 
in broncho-pneumonia, 1237, 1239. 
in congenital heart disease, 970, 972, 973, 
974. 

in disease of pulmonary artery, 1055. 

in diiiiirobeti/.ciie poisoning. 385. 

in emphysema, 1174. 

in fatty infiltration of heart, 963. 

in heart failure, 866, 858. 

in hyperajmia and cedema of lungs, 1160, 

in lobar pneumonia, 1231, 1233. 

in malignant inffuenza, 169. 

in mitral stenosis, 1055. 

in pneumonic plague, 126. 

in pneumothorax, 1265. 

in polycythiemia, 793. 

m pulmonary emphysema, 1174. 

in pulmonary fibrosis, 1184. 

in pulmonary incompetence, 942. 

in pulmonary infarction, 1164. 

in pulmonary cedema, 1162. 

in pulmonary tuberculosis, 1194. 

in Kaynaud’s disease, 1076, 1077. 

in tricuspid incompetence, 944. 

in tricus^iid stenosis, 942. 

Cyclical vomiting, ketosis in, 407. 
of children, 570. 

Cyclops as intermediate host of guinea- 
worm, 318. 

leuckartl in relation to tteniasis, 313. 

Cyrtometry, 1198. 

Cystioercus bovls stage of tape-worm, 312. 
celiulosac stage of tape-worm, 312. 
stage of T. solium in man, 313, 314. 

Cystin calculi, 1338, 1339. 
crystals in urine, 1297. 

Cystitis, baeillua coli, 25. 
in paratyphoid fever, 95. 
in schistosomiasis, 310. 
in typhoid, 86, 93. 

Cystopurin in coliform infections, 28. 

Cysts, dermoid, of skin, 1485. 
eohinoooccuB, 314, 315. 
hydatid, 314, 316, 716, 1221. 
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Cysts, in paragonimiasis, 306. 

in relation to compi-ession of spinal cord, 
1716. 

intracranial, varieties of, 1537. 
laryngeal, 1109. 
mediastinal, 1282. 
of brain, 314, 315, 1537. 
of kidneys, 1345, 1346. 
of nose, 1095. 
pancreatic. 743, 744. 
sebaceous, 1485. 
tracheal, 1123. 

Cytological evidence of tubercle, 34. 

Cytotoxic sera, 5. 

D.A.H., 877 ; and see Heart, irritable. 

Dachshund, human, 477. 

Dactylitis in congenital syphilis, 206. 
in, yaws, 226. 
syphilitic, 203. 

Dalrymple’S sign in Graves’s disease, 487. 

Damoiseau*s line in pleural effusion, 1250. 

Dandy fever, 181 ; and see Dengue. 

Danysz’s precipitin reaction, 7. 

Darier's disease, 1483. 
la kerose, 1396, 1401, 1430. 

Date boii, 255. 

Day-dreaming, in schizoid personality, 
1864. 

De Morgan's spots, 1491. 

Deaf-mutes, mental deficiency in, 1847. 

Deafness, after ccrebro-spinal fever, 43, 44- 
after small-pox, 152. 
hysterical, 1872. 
in congenital syphilis, 205. 
in measles, 139. 
in mumps, 165. 
in scarlet fever, 71, 
in Schilder’s disease, 1663. 
in typhoid, 80. 
in typhus, 278. 
labyrinthine, 71. 

meningitic, in cerebro-spinal fever, 43, 44. 

nerve, 1514. 

as complication of mumps, 165. 
in Meniere’s disease, 1517, 1518. 

Death in epilepsy, 1684, 1688, 1689. 
sudden, in anouiysm, 1048. 
in aneurysm of heart, 966, 991. 
in angina pectoris, 861, 983. 
in aortic inconflpetence, 861, 935. 
in apoplexy, 1598. 
in caisson disease, 336. 
in coronary thrombosis, 948. 
in diphtheria, 102. 
in disease of coronary arteries, 948. 
in empyema, 1256. 
in fatty heait, 952. 
in fibroid heart, 951, 1039. 
in haemoptysis, 1171. 
in haemothorax, 1261. 
in heart disease, 856, 861. 
causes of, 856. 


I Death, sudden, in hypertrophy of thymus, 

' 845. 

in intracranial tumour, 1644. 
in large pleural effusions, 1253. 
in lymphatism, 845. 
ill mitral stenosis, 938. , 

in myasthenia gravis, 1796. 
in myocarditis, 947, 951. 
in pulmonary infarction, 1164. 
m ventricular fibrillation. 904. 
in scurvy, 453. 

in syphilis of heart and aorta, 97 'ij 
in syringomyelia, 1732. 
in tracheal obstruction, 1128. \ 

in typhoid, 89. 

Debr6 phenomenon, 141. 

Decapsulation of kidney for hypertension, 
1070. 

in chronic nephritis (secondary), 1316. 
Decompensation in reference to heart 
disease, 852, 927. 

Decompression for hydrocephalus in cerebro- 
spinal fever, 52. 

for intracranial tumour, 1544, 1546. . 
gradual, in treatment of* caisson disease, 
334, 337. 

preventive effect of, against caisson 
disease, 333 ,334, 337. 
sudden, the cause of the lesions in caisson 
disease, 333, 334. 

Decortication of grey matter in general 
paralysis, 1637. 

in chronic constrictive pericarditis, 963. 
operation for empyema, 1258. 

Decubitus in meningitis, 88. 
in passive hy per® mia of lungs, 1160, 1161. 
in pleurisy, 1245. 

in relation to pulmonary coUapsc, 1168. 
in typhoid, 88. 

Deer-fly fever, 61 ; and see Tularsemia. 
Defecation, 610, 611, 612, 613, 617, 618. 
directions as to, in constipation, 619, 620, 
621. 

reflex, training of, 610, 611, 612. 
Deficiency diseases, 441-460. 

Deformities after acute anterior poliomy- 
elitis, 1571, 1572. 

associated with congenital hydro- 
cephalus. 1546. 

following untreated empyema, 1256. 
in adenoids, 1096, 1097. 
in idiopathic stcatorrhoDa, 636. 
in osteitis deformans, 1377, 1378. 
in osteomalacia, 1382. 
in rickets, 457. 458. 

Deformities of ioints in chronic arthritis, 
1351, 1352. 

Deformity, facial, in goundou, 227. 
Degenan, 16. 

Degeneration, annular or fomile-Uke in 
subacute combined degeneration, 

1737. 

cerebro-macular, 1622. 
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Degeneration, hepato-lentlcular, 1673, 1674. 

of nerve- cellB in amaurotic family idiocy. 

1624. ^ 

of neurones in syringomyelia, 1727. 
progressive lenticular, 1673, 1674. 
stigmata of, 1848. 
subacute combined, 1736-1743. 
in pellagra, 464. 
m TJernicioua aiiaimia, 781. 
Degenerative and hereditary brain disease, 
1826-1830. 

cardiac disease, progressive tendency of, 
860. 

Deglutition, painful, in acute oesophagitis, 
652. 

Dehydration for relief of intracranial 
pressure, 1545. 
in bacillary dysentery, 1 16. 
in summer diarrbroa, 630. 

Dejerine and Roussy, ibalamic syn- 
drome of, 1.531. 

Delhi boil, 225. 

Delirium, 1824. 
cordis, 895. 

hallucinations in, 1824. 
in acute coliform infection of kidney, 
25. 

in benzene poisoning, 1842. 

in carbon disulphide poisoning, 1842. 

in cerobro-spinal fever, 38, 40, 43 62. 

in chorea, 1700. 

in erysipelas, 20. 

in lethargic encephalitis, 1679. 

in mumps, 164. 

in necrosis of liver, 696. 

in pneumonia, 1228, 1236. 

in post- basic meningitis of infants, 43. 

in scarlet fever, 65, 69 . 

in small-pox, 147, 150. 

in typhoid, 81, 83, 86, 93. 

in typhus, 276, 278, 280. 

toxairaio, 11. 

ii emeus, 86, 359, 1837, 1838. 
treatment of, 1840. 

Delorme’S operation of pericardial de- 
cortication, 963. 

Deltoid bursitis, 1370. 

Delusional states, chronic, 1837, 1838. 
Delusions in anxiety states, 1858. 
in general paralysis, 1638, 1831. 
in mental depression, 1866, 1857. 
in schizophrenia, 1868, 1869. 

Dementia, 1825, 1826. 
after typhus, 279. 
in pellagra, 1843. 
paralytica, 1636-1641. 
paranoides, 1872. 
phantastica, 1872. 

Pick’s, 1828. 

prsBCOX, 1863 ; aind see Schizophrenia, 
secondary, after oerebro-spinal fever, 
43. 

senile and presenile, 1826-1829. 


Demodex folliculorum in acne vulgaris, 
1430. 

Demoralisation in chronic alcoholism, 1837. 
in chronic morphinism, 1840. 

Deniyellnation in Schildcr’s disease, 1662. 
in subacute combined degeneration, 
1736. 

Dengue, 181, 182. 

Dental caries, 523. 

aetiology and pathology of, 523. 
and actinomycosis, 186. 
as cause of dyspepsia, 523. 
in relation to mercurial stomatitis, 376. 
in relation to scurvy, 461. 
symptoms of, 623 . 
treatment of, 523. 

vitamin inBullicicncy in relation to, 
523. 

hygiene, 521, 522. 

treatment, importance of, in relation to 
oral sepsis, 523. 

Dentition, delayed, in rickets, 458. 

Denys' bouillon fdtre, 1211. 

Depersonalisation in anxiety states, 1 858. 
prognosis of, 1861, 

Depression, mental, in obsessional disorders, 
1889. 

symptoms of, 1856-1858. 

Dercum’s disease, 1369. 

Dermacentor andersoni, 273, 324. 
rickettsi, 273. 
venustus, 324 

Dermatitis ancylostomiasis, 321. 

after arsphenamine rmnodies, 212. 

trevatment of. 212, 
artelacta, 1419, 1883. 
cercarial, 1499. 
contusiformis, 297. 
due to animal parasites, 1441-1445. 
to animal poisons, 1408. 
to fungi, 1432-1441. 
to plants, 1408. 
exfoliativa, 1458-1460. 

after arsphenamine pre 2 )aratiunB, 211, 

212 . 

diagnosis of, 1459. 
in salvarsan poisoning, 1 159. 
infantum, 1421. 
symptoms of, 1459. 
treatment of, 1460. 
from actinic rays, 1410. 
from bacterial irritants, 1420-1432, 
from chemical irritants, 1408-1410. 
from beat and cold, 1410. 
from mechanical irritants, 1418-1420. 
herpetiformis, 1455, 1456. 
in pellagra, 464, 465, 1470. 
in trinitrotoluene poisoning, 385. 
of erysipelas, the, 20. 
pityriaslform, 1423. 
radium, 354, 1411. 
red mite, 325. 
seborrtaoBio, 1427-1429. 
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Dermatitis, trade, 1409. 

X-Ray, 362, 141]. 

Dermatobla cyaniventris, 327. 

Dermatographism, 1149, 1452. 

Dermatolysis, 1486. 

Dermato-myosltis, 1373. 

Dermatoses, deep inflaininatoxy, 1445-1469. 
route of attack in, 1446. 
inflammatory, of unknown origin, 1469- 
1476. 

the superficial inflammatory, 1406, 1446. 
•.etiology and pathology of, 1407. 

Dermoid cyst of brain, 1637. 
of mediastinum, 1282. 
of pharynx, 544. 
of akin, 1485. 

Desensitisation, 7. 

Ill asthma, 1162, 1153. 
in skin diseases, 1413. 

Desoxycorticosterone, action of, 504. 
in Addison’s disease, 507, 508. 
in Simmond’s disease, 478. 
prescribing and administration of, 620. 

d 'Spine’s sign in enlarged mediastinal 
glands, 1278. 

Desquamation, m measles, 137. 
in rubella, 144. 
in scarlet fever, 63, 67, 68. 
in small-pox, 160. 

Development, retarded, in heart disease, 
971. 

Developmental phases in relation to mental 
illness, 1807, 1808. 

Devlc’s disease, 1661. 

Devil’s grip, 297. 

Dextrocardia, 967. 
electro-cardiogram of, 1007. 
prognosis of, 974. 
signs ot 971. 

Dextrose in circulatory collapse, 869. 
in treatment of arsplienamine poisoning, 
213. 

in urine, 418 ; and see, Glycosuria, 
tests for, 418. 

D’Herelle on bacteriophage, 10. 

Dhobie itch, 1403 1436 ; and att Tinea 
cruris. 

Diabetes, bronzed, 417, 418, 707. 
insipidus, 482, 483, 1289. 
aetiology of, 48^ 1289. 
diagnosis of, 4^, 483. 
in acromegaly, 473. 
in Hand-Schiiller-Christian’s disease, 
836. 

pathology of, 482. 
pituitary origin of, 482, 1289. 
mellitus, 408-428. 
acute infections in, 427, 
adiposity in relation to, 481. 
aetiology of, 408, 409. 
after-treatment, of 425, 
age-incidence of, 409. 
ammonia excretion in relation to, 1284. 


Diabetes, mellitus, as predispoamg to in- 
fections, 2. 

as a Mendelian recessive, 409. 
blood-sugar in, 409, 410. 
boils in, 416. 

complications of, 416, 417. 
danger of alcohol in, 358. 
diagnosis of, 417-419. 
dietetic treatment of, 419-425. 
fat metabolism in, 410. 
hypercholosterolaemic aplcnomcgai; 
834. 


in acromegaly, 473. y 

in haBmochromatosis, 707, 708. \ 

in relation to pancreatitis, 741. 
in relation to tuberculosis, 417, 1206. 
insulin treatment of, 421-425, 427, 


428. 


interstitial neuritis in, 1768. 
mental disorders in, 1843. 
morbid anatomy of, 415, 416. 
optic atrophy in, 1504. 
pathology of, 409-414. , 

prognosis of, 419. * 

pruritus in, 1402, 1403. 
racial predisposition to, 408. 
retinal changes in, 1540. 
retrobulbar neuritis in, 1603. 
risk of arsphenamine remedies in, 214. 
surgical operations in, 428. 
symptoms of, 416. 
terminal infection in, 15. 
treatment of, 419-428. 
tuberculous infection in, 2, 415, 1206. 
typhoid in, 84. 
xanthoma in, 1468. 
tenuifluus, 483, 484. 

conditions associated witli, 483. 

Diabetic coma, 407, 416, 427, 
acidaemia in, 407. 
air-hunger in, 407, 416. 
insulin treatment of, 427. 
foods, 421. 
neuritis, 1783, 1784. 

Diacetic acid in urine, 1294. 
test for, 1296. 

Diachylon plaster as an abortifacient, 
362. 

Diamidines, trypanocidal, 260. 

Diaphoretics in kidney disease, 1314, 
1328. 


Diaphragm, clonic spasm of, 1272. 
diseases of, 1272, 1273. 
displacement of, 749, 
in ascites, 7G4. 
effects of megacolon on, 666. 
eventration of, 666. 

classifioation of, 666. 
hysterical spasm of, 676, 1272. 
paralysis of, 1273. 
tonic spasm of, 1272, 

Diaphragmatic acute dry pleurisy, 1247. 
spasm, epidemio, 297. 
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DlarrhiBa, 622-633. 
achlorhydria oaiising, 566. 
acute, treatxacnt of, 627. 
aetiology of, 622-624. 
after arsphen amino treatment, 211. 
amocbiC) 203. 
as oauBO of uraemia, 1322. 
bacterial factor in, 623, 624. 
chronic, treatment of. 627, 628. 
Cochin-China, 638. 
diagnosis of, 625-627. 
epidemic, in children, 629 ; and aea 
Epidemic diarrhoea, 
fatty, 623, 626, 736, 737, 779. 

megalocytic anaemia with, 779. 
fermentative, 626. 

treatment of, 628. 
flagellate, 267. 
from irritable bowel, 624. 
gastrogenouB, 623, 628. 

treatment of, 628. 
hill, 632. 

in acute colitis, 624, 640. 
nephritis, 1305. 

in ana3inia pseudo-louka^mlca infantum, 
792. 

in appendicitis, 677, 681. 
in arsenical poisoning, 371. 
in bacillary dysentery, 116, 117, 624. 
in bacterial food poisoning, 399. 
in cancer of the colon, 624, 658. 
in catarrhal colitis, 649. 
in catarrhal jaundice, 694. 
in children, epidemic, 629 ; av^d see 
Epidemic diarrhoea in children, 
in cholera, 119, 120. 
in oirrhosis of liver, 703. 
in Graves’s disease, 487. 
in Henoch’s purpura, 816. 
in idiopathic steatorrhoea, 636. 
in kala-azar, 252, 253. 
in measles, 136, 137. 
ill mercurial poisoning, 375. 
in organic intestinal (bsease, 624. 
in paramphistomiasis, 305. 
in paratyphoid fever, 95. 
in pellagra, 465. 
in pemiciouB ansomia, 781. 
in pneumococcal peritonitis, 756. 
in septiocemia, 13. 
in sprue, 639. 
in typhoid, 81, 84, 93. 
in typhus, 279. 
in ulcerative colitis, 660. 
in uroemia, 623, 1325. 
in whooping-cough, 112. 
infective or infootious, 029. 
nervous, fl23, 624. 

treatment of, 628. 
post-dysenteric, 117. 
post-prandial, 623. 

treatment of, 628. 
prognosis of, 627. 


Diarrhoea, putrefactive, 625. 
treatment of, 028. 
soap, 623, 628. 
summer, 629. 

bacteriology of, 629. 
symptoms of, 024 -625. 
tvoutmeiit of, 627-628. 
tropical, 624, 

Diarsenol, 208. 

Diasehisis, 1615. 

in urine, 737, 1280. 

Diastatic index in mumps, raised, 165. 

Diastole, cardiac, 849. 

Diathermy in angina peelons, 989. 
in hypertension, 1069. 
in leprosy, 124. 

Diathesis, exudative, 1413. 
gastric, 559. 

hyj)ersthenic gastric, 659, 663. 
hyposthenic gastric, 559, 664. 

Diazo reaction for diagnosis of typhoid, 
88 . 

in jaundice, 686. 
in measles, 138. 
in small-pox, 150. 
in typhus, 276. 

Dick test in scarlet fever, 64, 68, 73. 

Dicrotic pulse in typhoid, 81. 

in typhus fever, 278. 

Dientamoeba fragills, 264. 

Diet, balanced, 441. 
cholesterol-free, 727, 
favouring eliramisation of load, 369, 
in acute bronchitis, 1132. 
m acute diarrhoea, 627. 
in acute gastritis, 582, 583. 
in acute nephritis, 1308. 
in adiposity, 481, 482. 
in alcoholic hepatitis, 700, 706. 
in anaemias, 820. 
in arterial hypertension, 1069. 
in arthritis, 1352, 1360. 
in ascites, 766. 
in asthma, 1152. 
in bacillary dysentery, 118. 
in B. coli infections, 27. 
in bacterial food poisoning, 401. 
in beriberi, 462, 463. 
in blackwator fever, 249, 250. 
in cerobro-spinal fever, 51. 
in chronic cholecystitis, 727. 
in chronic gastric and duodenal ulcer. 
692-697. 

in chronic gastritis, 586. 
in chronic nephritis, 1313. 
in cirrhosis of liver, 706. 
in coellac disease, 634. 
in colitis, 653. 
in oonstipation, 620. 
in coronary occlusion, 994. 
in diabetes, 410-422. 
in diphtheria, 109. 
in diverticulosis, 662. 
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Diet iu eczema, 1417. 
in emphysema, 1176. 
in fibroHitis, i:{72, 1373. 
in gout, 436, 436. 
in granular kidney, 1323. 
in Graves’s disease, 489. 
in heart affections, 864, 875. 
in hypertension, 1069. 
m hypof>arathyroidism, 503. 
in idiopathic steatorrhoea, 637. 
m infantile scurvy, 456. 
ill influenza, 172. 

in intesliual carbohytlrate dysjicpBia, 
645, 646. 

in lobar pneumonia, 1 234. 

in mental disorders, 1819. 

in muco- membranous colic, 643. 

in nephrosis, 1305. 

in obesity, 438, 439. 

in osteomalacia, 1388. 

in pellagra, 466. 

in pleurisy with effusion, 1253. 

in prophylaxis of lead poisoning, 458. 

in pruritus, 1402. 

in pulmonary tuberculosis, 1209. 

in pyelitis, 1333. 

in relation to beriberi, 459, 460, 461, 462. 
in relation to pellagra, 463, 464, 466. 
in relation to prevention of jaundice 
after arsphenamne remedies, 213. 
in relation to rickets, 456, 468. 
in relation to scurvy, 461, 453. 
in rheumatic fever, 294 
in rosacea, 1405. 
in scarlet ifever, 76. 
in sprue, 640, 641. 
in typhoid, 92. 
in ulcerative cohtis, 653. 
in uraemia, 1327. 
in whooping cough, 114. 
salt-free, in ascites, 766. 

Dietetic errors in relation to disease, 441 
treatment of chronic gastric and duodenal 
ulcer, 592-596. 
of constipation, 620. 
of diabetes, 419-426. 
of diarrhGe,a, 628. 
of gout, 435, 436. 
of muco-membrauous colic, 643. 
of sprue, 640, 64^. 
of ulcerative coli^, 663. 

Dietl’S crises in movable kidney, 1347. 
treatment of, 1340. 

Dieillafoy*S pump for paracentesis thoracis, 
1253. 

Digestion, 609, 610. 
role of stomach, 559. 

Digestive disorders as cause of extra- 
systoles, 889. 

and neurasthenic states, 1846. 
in heart failure, 864, 875. 
in pyorrhoea, 624. 
in rickets, 457. 


Digestive system, diseases of the, 621-767. 
Digitalis, action of, on auricular flutter, 
866 , 868 . 

as cause of extra-systoles, 868, 889. 

of sino-auricular block, 904. 
contra-indications to use of, 866. 
danger signals in use of, 868. 
dosage of, 866, 867, 868. 
drawbacks to, 868. 

effect of, as shown by electro-car\jio- 
graph, 1029. 
forms of, in use, 865. 
group of drugs, the, 865-868. 
in auricular fibrillation, 865, 866. 8(^8, 
900. 

ill auricular flutter, 903. 
in paroxysmal tachycardia, 894. 
indications for use of, in cardiac disease, 
865-868. 

intravenous use of, 867. 
maniicnance dosage of, 867, 868. 
massive dosage in, 866, 867. 
overdose of, symptoms of, 868. 
rectal administration of, 867. 
Digitalisation, 866. 

Digoxin, 865, 867. 

Dihydrotachysterol (A.T. 10) in tetany, 502, 
503. 

Dilatation of the heart, 954-957 ; mid see 
under Heart. 

of the CBSophagus in cancer, 655, 556. 
of the stomach, acute, 608. 
atonic, 569. 

in pyloric obstruction, 606. 
Dimethylarsine, 371. 
poisoning by, 373 

Dinitrobenzene, industrial uses of, 385. 
poisoning, 385. 

Dinitrophenol poisoning, 386. 

Diorchitrema pseudocirrata, 308. 
Diphtheria, 96-109. 
ajtiology of, 96-98. 
age-incidence of, 96. 
albuminuria in, 99, 100, 103 . 
and scarlet fever, 64, 73, 96. 
antitoxin, 4, 5, 106, 107. 
dosage of, 106, 107. 
effect of, on false membrane, 100. 
iu veldt sore, 1495. 
prophylactic use of, 106, 107. 
sequels, use of, 107, 108. 
anuria in, 1291. 
bacteriology of, 97. 
blood in, 101, 102, 
blood -pressure in, 102. 
carriers, 1, 97. 99, 105. 
treatment of, 107. 

circulatory failure in, 100, 102, 106, 108. 
complications of, 102, 103. 
conjunctival, 98, 101. 
contacts, immunisation of, 106. 
cutaneous, 101, 1427. 

^agnosia of, 103-105. 
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Diphtheria, epidemiology of, 06. 
exotoxin of, 3. 
faucial, 99, 100, 1770. 
gangrenous skin-patches in, 1427. 
hsemorrhagic, 101, 105. 
immunising against, by toxoid-anti- 
toxin, 106. 

immunity afforded by, 4, 96, 106 
in animals, 96. 

in relation to chicken-pox, 160. 
in relation to measles, 96, 136. 139, 141. 
in relation to scarlet fever, 64, 73, 90. 
incubation period of, 99. 
infections of the skin, 101, 1427. 
laryngeal, 100, 104, 105. 

cough in, 100. 
local applications in, 108. 
membrane in, 98, 99, 100, 104, 105, 
534. 

modes of infection in, 96. 
mortality, effect of use of antitoxin on, 
105. 

myocardial degeneration in, 98. 
myocarditis in, 945, 946. 
nasal, 99, 100, 105. 
of eye, 101. 

paralysis in, 102, 109, 1781, 1782. 
path of infection in, 96. 
pathology of, 98. 99. 
pharyngeal paralysis in, 1519, 1782. 
post-soarlatinal, 72. 
petechiae in, 99, 101. 
preputial, 101. 

prognosis in, 100, 101, 102, 106, 
prophylactic treameiit of, 105-107, 
pulmonary complications in, 103. 
quarantine for, 105. 
relapse of, 96, 103. 

Schick test of susceptibility to, 106, 107. 
seasonal prevalence, 96. 
selective action of its toxin, 3. 
septic, 101. 

rashes in, 101. 
serum treatment of, 107. 
sudden death in, 102. 
symptoms of, 99-102. 
toxrcmia in, 98, 101. 
toxin in immune therapy, 4, 5. 
toxins of, 3, 98. 
transmission of, 96, 97. 
treatment of, 105-109. 
vaginal, 101. 
vuiVal, 98, 101. 
wound, 101. 

Diphtheritic neuritis, multiple, 1783. 
paralysis, 102, 109. 1781 1783. 
forms of, 1781, 1782. 
symptoms of, 1782, 1783. 
Diphyllobothrium cordatum, 312. 
houghtoni, 312. 
latum, 312. 

Diphyllobothrium mansoni, 313. 
parvum, 312. 


Diplegia, cerebral, 1621 ; and see Cerebral 
diplegia. 

Dlploooccus as possible agent in measles, 
136. 

meningitidis intracellularis, 37 ; and see 

Meningococcus. 

of Periiet and Bulloch in acute pemphi- 
gus, 14.57. 

rheumaticus as a cause of meningitis, 
1558, 1567. 

Diplogonoporus grandis, 312. 

Diplopia, crossed, IhOl. 
diagnostic indications of, 1504. 
in acute alcoholism, 356. 
n botulism, 402. 
in caisson disease, 330 
in disseminated sclerosis, 1656. 
n fourth-nerve paralysis, 1504. 
in kubisagari, 301. 
n lethargic encephalitis, 1680. 
n migraine, 1695. 
in myasthenia gravis, 1795. 
in sea-sickness, 342. 

Dipsomania, 358. 

Dipterous flies, diseases due to, 326. 
Dipylidium caninum, 312. 

Discomyces, as cause of mycetoma, 189. 
Disflgurement after small-pox, 150, 152 
DisoMered action of heart, 877 ; and see 
Ileart, irritable. 

Displacement murmur in pleurisy with 
effusion, 1251. 

Disseminated sclerosis, 1653 ; and see 
Sclerosis, disseminated. 
Dissociation, in hysteria, 1882. 

Distemper, prophyLixis of, 9. 

Distoma crassum, 306. 
hepaticum, 305. 
heterophyes, 308. 
ringeri, 306. 
sincDse, 307. 
westermani, 306. 

Distomatosls, pulmonary, 1222. 

Distomiasis. 305-311. 

Dittrich's plugs, 1141. 

in bronchiectaBis, 1155. 

Diuresis, critical, in acute nephritis, 1308. 
methods of, in nephritis, 1308, 1309, 

1313. 

Diuretics in acute nephritis, 1308, 1309. 
in ascites, 767. 
in cardiac disease, 8G9, 870. 
in chronic nephritis (secondary), 1313, 

1314. 

mode of action of, 1289. 

Diver's paralysis, 333 ; arid see Caisson 
disease. 

Diverticula as cause of acute intestinal 
obstruction, 671. 
of the colon, 660. 
of oesophagus, pressure, 560 
traction, 550. 

of pharynx and oesophagus, 650, 551. 
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Diverticulitis, 660-662. 

B. coli in, 24. 

causing gastric dyspepsia, 661. 
causing peritonitis, 753. 
in relation to cancer, 661, 662. 
indications for operation in, 662 
Diverticulosis, 660-662, 

Diving, conditions entailed by, 333 
Dmelcos, 223. 

Dobell’s solution for acute tonsillitis, 534. 

for nasal douching, 1086. 

Dog nose, 227. 

Dogs as source of tocniasis infection, 313, 
314, 316. 

as transmitters of hydatid disease, 314, 
715, 1225. 

in relation to leptospirosis, 229, 230. 
in relation to spread of kala-azar, 251. 
rabid, as transmitters of hydrophobia, 
1585, 1587. 

Dohle’s bodies in scarlet fever, 68. 
Dolichocolon, 663. 

Dorsodynia, 1368, 1360. 

Dourlne, 257. 

Dracontiasls, 318. 319. 

Dracuneulus medineiisis, 318. 

Drainage m relation to malo.ria, 244. 
to typhoid, 91. 

Dreamy state as precursor of epileptic 
attack, 1681. 

Drepanocytosis, 787 ; and see Anaemia, 
sickle- celled . 

Dreyer’s agglutination test for typhoid, 87. 
oxygen -apparatus for high altitudes, 
340. 

Drop foot, 1766. 

wrist in musculo-spiral paralysis, 1760. 
Droplet infection in acute polioinyelitis, 
1568. 

in the common cold, 133. 
in lethargic encephalitis, 1577. 
in league, 125. 
ill scarlet fever, 64. 
in tuberculosis, 30. 

Dropped beats, 883, 837, 905, 906. 

Dropsy, cardiac, value of digitalis in, 869. 
epidemic, 461 , 462. 
in cancer of liver, 719. 
in cardiac failure, treatment of, 869. 
in scarlet fever, 71. 
renal, 1300, 1302, n05, 1310 1311. 
theories of causation of, 1310, 1311; 
and ace QMnna. 

Drowsiness in iiricmia, 1325 
Drug addiction as cause of methmuio- 
globinminia, 795. 

Drug eruptions, 74, 1446-1449. 
habits, 1836-1842. 

treatment of cardiac disease, 865-S75. 
Drug-taking as irritating to stomach, 661. 
Drugs as a cause of enterogenous cyanosis, 
796. 

as a cause of pruritus, 1402. 


Diet, classihoation of, in relation to the 
eruptions they cause, 1446-1449. 
effect of, on colour of urine, 1295 

Drum-stick clubbing of Angers, 1200. 

Drunkenness, 355. 

Dubini’s disease (electric chores), 167'L 

Ductus aiteriosus, patent, 969, 970, 973^. 

Duguet’s ulcerations in typhoid, 84. 

Dubring’s disease, 1465 ; and see Der- 
matitis herpetiformis. \ 

Dullness of lung, 1082. 

Dumb chill in malaria, 242. 

Duodenal bulb, irregularity in, signilicaAce 
of, 591. \ 

contents, pancreatic ferments in, 737 
drainage for cbtnining bile, 720. 
ileus, chronic, 608. 
kink in gastreptosis, 747. 
lavage, in giardia diarrbeea, 267. 

Ulcer, chronic, 690, 691. 
perforation in, 691. 
complications of, 591. 
diagnosis of, 691. 
hypcrchlorhydria in, 664f 691. 
iutermipsions in, 590. 
not liable to malignant change, 691. 
ptyalism in, 529. 
relative frequency of, 687. 
smoking in relatioD to, 687, 691. 
symptoms of, 690, 591. 
treatment of 692^97. 

Duodeno-jejunostomy, 609. 

Duodenum, as source of iiifection in 
cholecystitis, 723. 

ascending infection from, in relation to 
cholecystitis, 723. 
bacilli in, 723. 

Dupuytren’s contracture, 1370, 1379. 

Durozlez’s sign, 933. 

Dust BE predisposing to tubercular infeo 
tion, 31. 

*' Dust cells,” idle of in pnoumokoniosis 
1186, 1187. 

Dust disease el the lung, 1185, 
in relation to asthma, 1148. 

to bacterial food poisoning, 395. 
to bronchitis, 1135, 1138. 
to emphysema, 1172. 
to pulmorary lubercle, 1189 
to tracheitis, 1120. 

Dwarflsm, mtiology and pathology, 476. 
definition of, 476. 
in cretins, 476, 496. 
pituitary in relation to, 476. 
prognosis of, 477. 
renal, 1316. 

symptoms of, 476, 477. 
treatment of, 477. 

Dwellings in relation to heat-streke, 347 

Dysarthria, 1612. 
conditions of occurrence of, 1612. 
flaccid or atrophic, 1612. 
in cerebellar apoplexy, 1603. 
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Dysarthia, in hepato -lenticular degenera* 
tion, 1674. 

in methyl mercury poisoning, 377, 378. 
in myasthenia gravis, 1796. 
in prcgrossive muscular atrophy, 1747. 
spastic, 1612. 

Dyschezia, 613, 617, 618. 
ajtiology of, 617, 618. 
as cause of pseudc -diarrhoea, 625 
of infants, 618. 
treatment of, 620, 621 . 
water-closet suitable for use in, 617, 620. 

Dyschondroplasia, 1388. 

Dysdiadokokinesia in cerebellar lesions, 
1632. 

Dysenteric arthritis, 1357. 
ulcers and portal thrombosis, 1 058. 

Dysentery, amcebic, 262- 266, 708 ; and see 
Amoebic dysentery, 
antisera, 5, 118 
ascarls, 323. 
bacillary, 115- 118. 
aetiology cf, 115. 
bacteriology of, 116 
catarrbal colitis in, 049. 
chronic, 115, 117, 118. 
complications and sequelse of, 116, 117. 
course of, 117. 
definition of, 115. 
diagnosis of, 117. 
oxiidcmics of, 116, 
immune therapy of, 118. 
incidence of, 116. 
incubation period in, 116. 
intestinal ulcers in, 116, 116, 117 
pathology of, 115, 116. 
prognosis of, 117. 
prophylactic treatment of, 118. 
symptoms of, 116 
treatment of, 118. 
ulcerative colitis in relation to, 650. 
bilbarzial, 310. 
chronic, 117. 
oillate, 266, 267. 

in relation to amoebic hepatitis and 
abscess, 70S. 
flagellate, 267. 
sohistosomiasis, 310. 

Shiga’s, antitoxin in, 4. 

Dysldrosls, 1400. 

Dyskeratoses, the, 1483, 1484. 

Dysmenorrheea, cesbradiol in, 516. 

Dysmetria in cerebellar lesions, 1632. 

Dyspepsia, appendicular, 680, 681. 

cardiac symptoms associated with, 876, 
986. 

clironic cholecystitis as a cause of, 724. 
gall-bladder, 729. 
gouty, 434. 

in pernicious anEsmia, 781. 
in relation to rosacea, 1404. 
in relation to sea-sickness, 341 , 342. 
intestinal carbohydrate, 644. 


Dyspepsia, nervous, 577, 678. 

palpitation in, 876. 

Dysphagia, 545, 646. 
causes of, 645. 

in achlorhydric anscmias, 776. 
in acute oBsophagitis, 662, 563. 
in aortic aneurysm, 1047. 
in cancer of the oesophagus, 666. 
in cerchollar apoplexy, 1603. 
ill glandular fever, 286. 
in goitre, 497. 

in laryngeal tuberculosis, 1107, 1108 
in mediastinal tumour, 1280, 1281. 
in mediastinitis, 1275. 
in mumps, 164. 
m myasthenia gravis, 1795. 
in pharyngeal and msophageal diver- 
ticula, 651. 

in pharyngeal sypliilis, 643, 
in progressive muscular atrophy, 1747. 
in quinsy, 536. 
m small-pox, 149. 
in tonsillitis, 534. 
in trichiniasiB, 319. 
in typhoid, 85. 
lower oesophageal, 546. 
mid-cesophagoal, 646. 
pharyngo-oasophageal, 646, 646. 
upper, with anaemia (Paterson’s syn- 
drome), 646. 

with aniumia and glossitis, 646, 647. 
Dyspnoea as a result of gastric IJatulence, 
676. 

cause of, 1081. 
in acute endocarditis, 915. 
in acute hbrinous bronchitis, 1136. 
in acute laryngitis in children, 1099. 
in acute nephritis (army epidemic), 1305. 
m acute suppurative bronchitis, 1134, 
1135. 

in aneurysm, 1045 
in ascites, 764. 
in asthma, 1149. 
in beriberi, 460. 

in bronchial obstruction, 1144, 1146. 
in cancer of larynx, 1110. 
in cancer of the msophagus, 667. 
in cardiac failure, 852, 853, 874. 
in chronic bronchitis, 1138. 
in chronic myocarditis, 950 
in congenital heart disease, 970. 
in coronary occlusion, 991, 992. 
in diphtheria, 100. 

in disease of pulmonary arteries, 1065. 

in emphysema, 1174. 

in fatty heart, 952, 053. 

in fibroid heart, 950. 

in goitre, 497. 

in hydatid of lung, 1224. 

in hyperosmia of lungs, 1160. 

in hypertension, 996. 

in laryngeal stenosis, 1118. 

in laryngismus stridulas, 1117. 
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Dyspnoea, in laryngitis, 1099, 1101, 1102, 
1103, 

in mediastinal tumours, 1281. 
in mitral stenosis, 936. 
in mountain sickness, 339. 
in GBBophageal and pharyngeal diverti- 
cula, 651. 

in pleurisy with effusion, 1249. 

in pneumothorax, 1265. 

in pulmonary collapse, 1167. 

in pulmonary emphysema, 1 174. 

in pulmonary infarction, 1164. 

in pulmonary ledema, 1162. 

in pulmonary tuberculosis, 1194. 

in suppurative mediastinitia, 1275. 

in syphilitic aortitis, 977. 

in tracheal obstruction, 1126, 1127, 1128. 

paroxysmal, in heart failure, 853. 

types of, 1150, 1151. 

uraemic, 1150, 1325. 

varieties of, 1081, 1150, 1151. 

Dystonia musculorum deformans, 1673. 

Dystrophia adiposo-genitalis, 479 ; and set 
Frohhch’s syndrome, 
mental symptoms of, 1845. 
myotouica, 1791-1794. 
symptoms of, 1620, 1792, 1793. 

Dystrophy, muscular, 1798-1803. 

Dysurla from coliform infection, 25. 
in heat hyperpyrexia, 349. 
in lethargic encephalitis, 1581. 
in schistosomiasis, 310. 
in subacute combined degeneration, 1740. 

Ear, lesions of, in congenital syphilis, 205. 
disease, adenoids in relation to, 1097. 
middle, in relation to sinus throm- 
bosis, 1060, 1061. 
middle, coliform infection of, 27. 

Earache in scarlet fever, 70, 77. 

Ears, effect of increased atmospheric 
pressure on. 334. 

Eberth and the bacillus typhosus, 78. 

Ecchymoses, 810. 
in scurvj’^, 451, 452. 

Echinococcus cyst of kidney, 1346. 
granulosus, 314. 

development of, 314. 

multilocularis, 314. 

Echographia, 1614. 

Echolalia, 1614, 1710. 

Ecthyma, 1422. 

Ectopia cordis, 967, 1^74. 

Ectropion in pityriasis rubra pilaris, 1472. 

Eczema, 1411-1418. 
aetiology of, 525, 1411. 
allergic factor in, 1412. 
crustosum, 1408. 
diagnosis of, 1415, 1416. 
erythemato-squamous, 1407. 
er^hematous, 1407. 
flexural, 1413. 
general treatment of, 1417. 


Eczema, infantile, 1412, 1417. 
local treatment of, 1416. 
marginatum, 1437. 
of face and scalp, 1412. 
of genitals and anus, 1414. 
of hands and forearms, 1413. 
of leg with venous congestion, 1414. 
of lower limbs, 1414. , 

of nails, 1415. 
of palms, 1414. 
of trunk, 1414. 
of upper limbs, 1413. 
papular, 1407. 
pathology of, 1412. 
prognosis of, 1416. 
pustular, 1407, 1424. 
rimosum, 1 41 4. 
rubrum, 1408. 
squamous, 1407. 
susceptibility to, 1411. 
symptoms of, 1412-1415. 
treatment of, 1416-1418. 
vaccine treatment of, 18. 
varicose, 1407, 1414. 
verrucosum, 1405. 
vesiculo'papular, 1407. 
weeping, of the face, in children, 1412. 

Eczematisation, 1419. 

Eczematoid ringworms, 1414, 1433. 

Education, importance of, for psychos- 
thenics, 0000. 

Effort syndrome, 877 ; and see Heart, 
iiTitablc. 

Effusion, pericardial, 957, 958, 960, 963, 
964, 965. 

peritoneal, 763 ; and see Ascites, 
pleural, anomalous forms of, 1254. 
effect of rapping on, 1252. 
level of, 1250. 
quantity of, 1249. 

Effusions, serous, causes of, 1248, 1249. 

Egg deposits of schistosoma, lesions due to, 
309, 310. 

Eggs forbidden in cholecystitis, 727. 
during sulphonamido therapy, 10. 

Ehrlich and active immuiiisalion, 4. 

Ehrlich-Hata and “ G06,” 207. 
work of, oil immunity, 4, 5. 

Ehrlich’s diazo reaction, 138, 686. 

“ 606,” 207, 208. 

“ 914,” 208. 

Einhorn’s tube, Ryle’s modification of, for 
gastric diagnosis, 568. 

Einthoven’s string galvanometer, 990, 
1000. 

Elbow, “tennis,” 1369. 

Electric injuries, 343-346. 

explanation of lesions in, 344. 
factors on which tlicir severity de- 
pends, 343, 344. 

heating and electrolytic effects in, 344, 
346. 

pathology of, 343-345. 
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Electrical burns, 367, 368. 
injuries, 346. 

reactions in dystrophia myotonica, 1793. 
in myasthenia gravis, 1796. 
in peroneal muscular atrophy, 1755. 
in progressive muscular atrophy, 1750. 

Electro-cardiogram, deflections in, 1001- 
1004. 

low voltage m, 1028. 
normal, 1001-1005. 
of alteration of the heart, 1022. 
of angina pectoris, 1022. 
of auricular fibrillation, 1014-1016. 
of auricular flutter, 1016, 1017. 
of auriculo- ventricular block, 1018, 1019. 
of auriculo-ventricular nodal rhythm, 
1014. 

of bundle-branch block, 1020, 1021. 
of cardiac hypertrophy, 1005-1007. 
of chronic valvular disease, 1007. 
of congenital heart discaHC, 1007, 1008. 
of coronary occlusion, with infarction of 
heart, 1022-1027. 
of dextrocardia, 1007 
of disease of pulmonary artery, 1055. 
of cfl'cot of digitalis, 1029. 
of extra-systoles, 1009-1012. 
of functional bundle -branch block, 1021. 
of hypertension, 995. 
of hypothyroidism, 1029. 
of intra- ventricular (arborisation) block, 
1021. 

of mitral stenosis, 1007. 
of paioxysmal tachycardia, 1012-1014. 
of smo-auricular block, 1018. 
of sinus arrhythmia, 1009. 
of ventricular fibrillation, 1017. 

Electro-cardiography, climeal, 999-1029. 

Electro-encaphalograpliy, 1676. 

Electrocution, judicial, 343. 

Electrostatic effects in exyilanation of 
electrical injuries, 344. 

Elementary bodies of raschcu m vaccinal 
lesions, 157. 

Elephantiasis, 839. 

as a result of lupus, 1461. 
filarial, 316, 839. 
from sparganum infection, 313. 
of legs, treatment of, 317. 

Ellipsoids of spleen, 826. 

Ellis, curve of, in pleural effusion, 1250. 

Emaciation in Addison’s disease, 505. 
in cancer of liver, 719. 
in cancer of the oesophagus, 557. 
in cancer of the stomach, 601. 
in cerebro-spinal fever, 39. 
in chronic pancreatitis, 741. 
in cieliac disease, 634. 
in Graves’s disease, 489. 
in hyperthyroidism, 499, 600. 
in pellagra, 464. 
in post-Jbasic meningitis, 41, 43. 
in pulmonary tuberculosis, 1195. 


Emaciation, in pyloric obstruction, 605. 
in sprue, 639. 

Emboli, gas, in caisson disease, 333, 336. 
in septic endocarditis, 14, 919. 
malignant, from cancer of liver, 718. 
sources of, 1002. 
varieties of, 1063, 1064. 

Embolic forms of pulmonary mfarotion, 
1163. 

Embolism, 1068, 1062-1004. 
air, 1063, 1064, 

cerebral, 10G3, 1595 ; and see Cerebral 
embolism, 
fat, 10G4. 
in diphtheria, 103. 
in endocarditis, 14, 15, 916, 921. 
in heart failure, 856. 
in mitral stenosis, 936, 938. 
of central artery of retina, 1063. 
of mesenteric artery, 1063. 
yiaradoxical, 971, 1064. 
parasitic, 230, 1062, 1064. 
jihlcbitis in relation to, 1057, 1058. 
pulmonary, 1062, 1163. 
renal, 1063. 

risk of, in quin i dine therapy, 871. 
splenic, 1063. 
symptoms of, 1063, 1064. 

Emery's method of li tiding tubercle bacilli 
in stools, 33. 

Emetics, action of, 570. 

for broncho-pneumonia in children, 1241. 
Emetine m amoebic dysentery, 265. 

in amoebic hepatitis and abscess, 712, 
711. 

in schistosomiasis, 311. 
periodide in amoebic dysentery, 265. 
poisoning, 265. 

Emetine-Bismuth-Iodide, 265. 

Emotional causes of vomiting, 570. 
changes in mama, 1856. 
control, loss of, m adiposis dolorosa, 478. 

in general paralysis, 1637. 
incongruity m schizophrcma, 1870. 
instability in progressive muscular 
atrophy, 1750. 

Emotions, depressing, in relation to gastric 
disorders, 502. 

Emphysema, bulbous, 1173, 1174. 
marginal, 1173. 

previous attack of, in relation to prog- 
nosis of heart disease, 859. 
pulmonary, 1172; and see Lung, emphy- 
sema ol. 

theories of, 1172, 1173. 

Emphysematous chest, 1081, 1174. 

girdle, the, 1174. 

Emprosthotonos in tetanus, 55. 

Empyema, 1254-1259. 
actinomycotic, 1216. 

Aetiology of, 1254, 1255. 
apical, 1268. 
bacteriology of, 1256. 
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Empyema, chronic, 1256, 1258. 
complicating pneumonia, 1233. 
complications and sequelae of, 1266. 
course of, 1256. 
diagnosis of, 1266, 1257. 
diaphragmatic, 1259. 
evacuation of pus in, 1257, 1258. 
fetid, 1157, 1255, 1266. 
following acute appendicitis, 678. 
broncho-pneumonia, 1240. 
obstruction of bronchi by foreign 
body, 1144. 

pulmonary infarction, 1164. 
in amoebic abscess of liver, 710. 
m scarlet fever, 70. 
interlobar, 1258, 1259. 
necessitatis, 1255, 1256, 1257. 

as a cause of pneumothorax, 1264. 
of accessory sinuses, 1091. 
of antrum, 1091, 1092. 
path of infection in, 1264, 1255. 
pathology of, 1255. 
prognosis of, 1257. 
pulsating, 1049, 1256, 1257. 
special varieties of, 1258, 1259. 
streptococcal, 1249, 1257, 1258. 

Enanthem in measles, 136, 137. 
ill small-pox, 140. 

Encephalitis, acute, 1551. 
haemorrhagic, 247, 248. 
haemorrhagica superior acuta, 1507. 
lethargic, 1576-1683. 
diagnosis of, 47, 158. 
narcolepsy after, 1694. 
periaxialis, 1662 ; and aae Schilder’s 
disease. 

suppurative, 1552-1556. 

Encephalo-myelitis, acute disseminated, 
1660, 1661. 

complicating measles, 139, 143. 
following vaccination, 159. 

Encephalopathy hypertensive, 1607-1608. 

Encephalopathy, lead, 364, 366, 368. 

Enchondroma of nose, 1 100. 

Endarteritis obliterans, 1031, 1032. 
in erythromelalgia, 1078. 
in relation to cerebral softening, 1032. 
of coronary arteries, 1032, 
syphilitic, 1031, 1612. 
tuberculous, 1031. 

Endoaneurysmorrhaphy, reconstructive, 
1051. 

Endocarditis, 914-925. 
acute simple, 914^918. 

acute rheumatism in relation to, 290, 
914. 

previous attack of, in relation to 
heart disease, 859. 
chronic, 925. 
classihcation of, 914. 
foetal, 926, 982. 
in acute tonsillitis, 534. 
in measles, 139. 


Endocarditis, in relation to chorea, 1701. 
in rheumatic fever, 290. 
in scarlet fever, 69. 
in typhoid, 80. 
infective, 918. 
malignant, 918. 
mural, 914. 

rheumatic, 290, 292, 293. 
sclerotic, 925, I 

septic, 918-925. I 

acute form of, 920. 1 

a3tiology of, 918, 919. \ 

age-incidonce of, 019. \ 

aneurysms, 1042. \ 

antisera in, 924, 025. \ 

as a terminal infection, 16. \ 

B. coli in, 27. \ 

bacteriology of, 919, 920. 
cardiac type of, 920. 
causal organisms of, 14, 919, 920. 
causes of death m, 922. , 

congenital heart disease predisposing 
to, 918. 

diagnosis of, 922, 923. 
embolism in, 921, 1062. 
focal infection m, 924. 
fulminating, 920. 
in erysipelas, 20. * 

in gonococcus septicaemia, 22, 23. 
latent, 920. 

modes of termination in, 922. 
imthology of, 919, 920. 
prognosis of, 924. 
lirophylaxiH of, 924. 
pulmonary embolism in, 1062. 
relation of^, to rheumatism, 918, 923. 
specific therapy m, 924. 
symptoms and course of, 920-922. 
treatment of, 924, 925. 
typos of, 920. 
typhoid form of, 922. 
valvular defects m, 920, 921. 
vegetations in, 1059. 
subacute bacterial, 920. 
ulcerative, 918. 

Endocrine causes of sexual precocity, 517, 
factor in astiology of osteomalacia, 1381. 

in mental disorder, 1807, 1808. 
glands, diseases of the, 470-520. 

mental disorder associated with 
disoases of, 1844, 1846. 

Endodermopbyton in tinea imbricata, 1498. 

Endolimax nana, 264. 

Endo-phlebitis, 1056. 

Endothelial cells, large multinucleoi', in 
Hodgkin’s disease, 841. 
lesions, as cause of hsemorrhagic states, 
811. 

in relation to ha3morrhage, 811. 
tuberculosis, 842. 

Endothelioma, 844. 
of brain, 1536. 
of nose, 1095. 
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Endothelioma of pleura, 1270. 

Endothelium in relation to hoBmorrhagic 
tendencies, 811, 

of vessels in relation to lisemorrhage, 811. 

Endotoxins, 3, 4. 
and exotoxins contrasted, 3. 

Enema, opaque, technique of, 613, 614. 
rash simulating rubella, 145. 
scarlet fever, 74. 

Enophthalmos, 1500, 1731. 
in cancer of ccsophagus, 557. 
in mediastinal tumours, 1280. 

Entammba coli, 264. 
histolytica, 262, 263. 

Enteric fever, 78 ; and see, Typhoid fever, 
group of organisms, 78. 

Enteritis, 646. 
acute, 646. 

as a cause of diarrhoea, 624. 

chronic, 647. 

from bacillus coli, 24. 

tuberculous, 665. 

and colitis, tuberculous, 655, 656. 

Enterobiasis, 323, 324. 

Enterobius vermicularis, 323. 

Enterococci in carhohj'^dratc dyspepsia, 
645. 

Entero-colitis, 24, 139. 

Entero-dysentery, 116. 

Enterogenous cyanosis, 794, 795. 

Enterokinase, 609, 737. 

Enteroptosis, 748. 

m relation to B. coli infection, 28. 

Enuresis in ascariasis, 323. 
nocturnal, adenoids as a cause of, 1097. 

Envelope-crystals, 1296. 

Eosinophil cells, function of, 797. 

Eosinophilia, 797. 
conditions of occurrence of, 797. 
hereditary, 797. 
in allergic states, 797. 
in ancylostomiasis, 321, 797. 
in asthma, 797, 1150. 
in dracontiasls, 319. 
in hlanasis, 317. 
in gastro-intestinal allergy, 761. 
in Hodgkin’s disease, 797, 843. 
in hydatid disease, 315, 716, 797. 

‘ in hydatid disease of lung, 1224. 
in infectious erythema, 285. 
in paragouimisasis, 307. 
m scarlet fever, 68. 
in schistosomiasis, 310. 
in taeniasis, 314. 
in trichiniasis, 319, 320, 797. 

Eosinophilia with splenomegaly, 797, 798. 

EosinophiUo leukmmla, 797, 798. 

Eosinophilis in hsemorrhagio pleural fluids, 
1260. 

Epeira diadema, 328. 

Ephedrine in Adams-Stokes syndrome, 910. 
in allergic conditions, 762. 
in asthma, 1161. 


Epidemic diarrhoea in children, 629-632. 
dropsy, 461, 462. 
jaundice, 698. 

Epidermolysis buliosa, 1491. 
Epidermophyton, 1436. 

as cause of dhobie itch, 1436, 1497. 
Epididymitis in coliform infections of 
urinary tract, 26. 

Epigastric pain in acute gastritis, 582, 583. 
in arsenical poisoning, 371. 

Ill caisson disease, 336. 
in cancer of the stomach, 600. 
in chronic appendicitis, 681. 
m gastric ulcer, 688. 
in lead poisoning, 360. 
in necrosis of jiancreas, 738, 739. 
in yeUow fever, 178, 

]mlsation m cardiac hypertrophy, 955. 
tenderness in black wate.r fever, 248. 
ill catanhal jaundice, 694. 
in gastric ulcer, 588. 

Epilepsy, 1675-1694. 
aetiology of, 1675. 
alcoholic, 1838. 

and mental disorder, 1685, 1686, 1829. 
as disease or symptom, 1676, 1676. 
aura in, 1683. 
cardiac, 1687. 
convulsion in, 1682, 1683. 
cursive, 1659. 
cysticercus, 313, 1689. 
diagnosis of, 1688, 1689. 
effect of, on intellectual powers, 1685, 
1836. 

“equivalent” mental symptoms in, 
1836. 

exciting causes of, 1678. 
from local disease of the brain, 1086. 
heredity in, 1678. 
idiopathic, 1675. 
in cerebral diplegia, 1623. 
in infantile hemiplegia, 1628. 
institutional treatment for, 1690. 
Jacksonian, 1680-1683. 
major fits of, 1683-1686. 
marriage and pregnancy in relation to, 
1690. 

mental disorders associated with, 1836. 

state in, 1685, 1686. 
metabolic factor in, 1677. 
minor flts of, 1679. 
myoclonus, 1689. 
nocturnal, 1686. 
pathology of, 1675-1670. 
periodicity of, 1686. 
periventricular, 1687. 
poisons in relation to, 1678. 
post- convulsive phenomena in, 1685. 
prognosis, of, 1689-1690. 
reflex, 1681. 
routine of life for, 1690. 
surgical treatment of, 1691. 
symptomatic, 1675, 
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Epilepsy, symptoms of, 1679-1685. 
traumatic, 1835. 
treatment of, 1690-1693. 
varieties of, 1686-1688. 

Epileptic attacks, conditions after, 1685. 
dangers of, 1689. 
description of, 1679-1685. 
duration of, 1685. 
loss of consciousness in, 1080, 1683. 
prodromata of, 1679. 
varieties of, 1679-1684. 
cry, 1684. 
furor, 1836. 
myoclonus, 1679, 1705. 
spasm, 1682. 

Epileptiform attacks in cerobo - spinal 
syphiUs, 1633. 
in lead poisoning, 366. 
m general paralysis of the insane, 1 639. 
in hypoglyoaimia, 414. 

Epiloia, 1847, 1850. 

Epinephrine, 503 ; and see Adrenaline. 
Epiphyseal changes in congenital syphilis, 
200 . 

In Twkeia, 456, 457. 

Epiphysitis, syphilitic, 206, 1361. 

Epistaxis, 1088, 1089. 
ietiology of, 1088. 
as early symptom in typhoid, 81. 
in angio-fihroma of septum, 1088. 
in anoxaemia, 340. 
ill cirrhosis of liver, 704. 
ill diphtheria, 101, 105. 
in granular kidney, 1318, 1319. 
in hereditary haiinorrhagic telangiectasia, 
819. 

in kala-azai', 253. 
in mountaineers, 1088. 
in relapsing fever, 236. 
in rhinitis sicca, 1088. 
in scurvy, 451, 452. 
m small-pox, 151, 
in typhoid, 81. 
in whooping-cough, 111. 
renal, 1292. 

treatment of, 1088, 1089. 

Epithelial tumours of skin, malignant, 
1484, 1486. 

Epithelioma adenoides cysticum of Brooke, 
J484. 

erythematoid benign^ of Graham Little, 
1484. 

of larynx, 1110-1112. 
of oesophagus, 55$ ; and see Gilsophagus, 
cancer of. 
of pharynx, 545. 
of tonsils, 545. 
squamous, 1485. 

Epltuberculosis, 1201. 

Erb type of paralysis in birth injury, 1777. 
Erb’s juvenile type of myopathy, 1801. 
myotonic reaction, 1791, 1793. 
palsy, 1759. 


Erb’S sign in hypoparathyroidism, 502. 

syphilitic spinal paralysis, 1636. 
Erethism, 376. 

Ergosterol, 444. 
activated, in rickets, 444. 
effect of irradiation of. 444. 

1 elation of, to vitamin D, 444. 

Ergotism, 393, 394, 1076. 
gangrenous type of, 394. 
nervous type of, 394. 

Erosio blastomycetica interdigitalis, M39. 
Eructation, offensive, in pyloric obstr action, 
605. 

Erysipelas, 19-21, 1402. 
coastal, 318. 

Erythema ab igne, 1410. 

after arsphen amine remedies, 211, 2l\2. 

gyratum, 1449. 

in bacterial food jiojsoniiig, 400. 
in pellagra, 465. 
ill Hcpticauma, 13. 
induratum, 1464. 
infantum of Jiwcjuet, 1410. 
infectious, 285. 
iris, 1451. 

multiforme, 1450-1451. 
nodosum, 296, 297. ^ 

pernio, 1410. 
rheumatic, 290. 
scarlatiniforme, 74. 
solare, 1410. 

Erythemata, the, 1449-1451. 
in small-pox, diagnostic signilitiancc of, 
148. 

the infiltrative, 1447, 1450-1451. 
the non-infiltrativo, 1449, 1450. 
Hcpticscniic, 13. 

Erythematous drug eruptions, 1449. 

rashes, varieties of, 1447, 1449. 
Erythrmmia, 792, 793. 

in anoxicmia, 339. 

Erythralgia, 1078. 

Erythrasma, 1440. 

Erythroblastomata, 1390. 

Erythroblastosis foetalis, 788. 

Erythroblasts, 772. 

Erythrocyanosis, 1079, 1404. 

Erythrocyte sedimentation test in leprosy, 
123. 

in tuberculosis, 34. 

Erythrocytosis, 792. 
causes of, 792, 793. 
in congenital heart disease, 971. 
in mountain sickness, 339. 

Erythroedema, 298 ; and see Pink disease. 
Erythro-leuksemia, 794, 802. 
Erythromelalgia, 794, 1072, 1078, 1079. 
ajtiology, 1078. 

in chronic arsenical poisoning, 372. 
in polycythaemia, 794. 
pathology of, 1078, 1079. 
symiJtoms of, 1079. 
treatment of, 1079. 
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Espundla, 256. 

Esterase test, serum-c.lioliiie, of hepatic 
function, 683. 

Esthiom&ne, 184. 

Ether, addition to, 1842. 
habit, the, 1842. 

intramuacnlar injection of, in wliooping- 
coiigh, 144. 

Ethmoidal cyst, 1095. 
sinusitis, 1091. 

Ethyl chaulmoograte m leprosy, 124. 
petrol, 369. 

Eucortone, 520. 

Eugenics in relation to propliylaxix of 
mental deficiency, 1850, 1851. 

Euglobulin in urine, 1289. 

Eunuchism and eunuchoidism, te,sto.stcrone 
for, 515. 

mental changes due to, 1845. 

Eunuchoid giants, 474. 

Eunuchs, obesity in, 438. 

Euphoria, in general paralysis, 1638, 
1639. 

in septic endocarditis, 922. 
in septicaemia, 13. 

Euscorpius italicus, 329. 

Evulsion or crushing of phrenic nerve for 
bronchiectasis, 1158. 
for pulmonary tuberculosis, 1213, 
1214, 1273. 

Ewart’s sign in acute pericarditis, 959. 

Excitability of heart muscle, 846, 847. 

Excitation wave m heart muscle, 847. 

Exercise, graduated, for pulmonary tuber- 
culosis, 1210. 

in relation to blood-pressuro, 1069. 
rules as to, for cardiac disease, 863, 864, 
865. 

Exercises for thrombo-angiitis obliterans, 
1034. 

tolerance test of cardiac fitness, 852. 

Exertion, excessive physical, in relation to 
cardiac strain, 880. 
in relation to angina, 982, 988. 
rules as to, for cardiac disease, 863. 

Exhaustion m relation to gastric disorders, 
561. 

and inanition, mental disorders associated 
with, 1843. 

mental disorder in, 1843. 

Exner’s centre for written language, 1611. 

Exophthalmic goitre, 486 ; and see. Graves’s 
disease. 

Exophthalmos from fibroma of naso- 
pharynx, 1098. 

in cavernous sinus thrombosis, 1061. 
in chloroma, 807. 
in Graves’s disease, 487. 
m Hand-Schuller-Ohristian’s disease, 836. 
in lesion of cervical sympathetic, 1509. 
in oxycephaly, 1386. 
in rat-bite fever, 238. 
pulsating, 1053, 1054. 


Exotoxlns, 3, 4. 

and endotoxins, contrasted, 3, 4. 

Expectorants for bronchiectasis, 1157, 1158. 
for bronchitis, 1132, 1140. 
for broncho-piicumoiiia, 1241. 
for lobar pneumonia, 1235. 
in tracheitis, 1121. 

Exposure in relation to fibrositis, 1 368. 
to rheumatic fever, 289. 

Extensor plantar response, not strictly an 
appropriate term, 1718. 

Extraction of teeth for dental sepsis, 
cautions as to, 525. 

Extra-genital syphilitic sores, 194. 

Extra-systole, 884, 886-891. 
fctiology and pathology of, 889. 
auricular, 888, 1010. 

poly graphic record of, 888. 
auncido-ventricular, 888, 880 
electro- cardiogram of, 1011. 
blocked auricular, 888. 
conditions of occurrence of, 889, 
diagnosis of, 889, 890. 
electro- cardiogram of, 1009-1012. 
clcctfo-cardiographic cbagnosis of, 1010- 
1012. 

in hyperthyroidism, 486, 997. 
iiiiorpolated, 886, 887. 
multiple, 886. 
nodal, 888, 889. 
prognosis of, 890. 
significance of, 890. 
subjective symptoms of, 889. 
treatment of, 890, 891. 
varieties of, 88(i. 
ventricular, 886-888. 
polygraphic record of, 888. 

“ Extrinsic factor ” in protein food, 559. 
in relation to aniemias, 778. 

Exudative diathesis, 1413. 

Eye affections, in bacdlary dysentery, 116. 
in cerubro-apinal fever, 43. 

In Heerfordt’a disease, 533. 
in measlCpS, 136, 139, 143. 
n small-pox, 150, 152. 
n trichlorethylene poisoning, 389. 
complications sleeping sickness, 259. 
lesions, filarial, 317, 318. 
symptoms in acromegaly, 472. 
in diabetes, 417. 
of vitamin A deficiency, 442. 
test for tuberculosis, 34. 

Eyes, care of the, in small-pox, 156. 
in Gaucher’s disease, 834. 
in Graves’s disease, 487. 
in measles, 139. 

Faber’s table of symptoms of acute aniorior 
poliomyeUtia, 1570. 

Face, acute erythematous eczema of, 1413, 
1415. 

eczema of, 1412, 1413. 
seborrhena of, 1428. 
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Facial contracture after Beirs paralysis, 
1513. 

hemiatrophy, 1525. 

paralysis, 1510 ; and ace. Paralysis, Bell’s, 
from birth injury, 1776. 
from caries of temporal bone, 1512- 
in lethargic encephalitis, 1580. 
spasm, peripheral, 1513. 

Facies Hippocratica, 754. 
in acromegaly, 473. 
in acute alcoholic coma, 357. 
in acute pericarditis, 959- 
in acute peritonitis, 754. 
in adenoids, 1097. 

in amyloid disease of arteries, 1040. 

in ancylostomiasis, 321. 

in aortic incompetence, 932. 

in asthmatic paroxysm, 1149. 

in cancer of stomach, 601. 

in carbon monoxide poisoning, 381. 

in cerebral diplegia, 1623. 

in cholera, 120. 

in chorea, 1699. 

in chronic alcoholism, 358. 

in cirrhosis of liver, 703. 

in confluent small-pox, 1 50. 

in congenital syphilis, 205. 

in congestion of the liver, 691. 

in cretinism, 495. 

in Cushing’s syndrome, 475. 

in dystrophia myotonica, 1792. 

in early pulmonary tubercle, 1197. 

in enterogenous cyanosis, 795. 

in fatty degeneration of heart, 952. 

in fibrosis of lung, 1184. 

in hajmochromatoais, 707. 

in Hodgkm’s disease, 842. 

in hook-worm infection, 321. 

in hydrocephalus, 1548. 

in idiopathic hypochromic aiifeniia, 776. 

in jaundice, 684, 

in lardaceous dLsease, 1329. 

in leprosy, 122. 

in lethargic encephalitis, 1580. 

in lobar pneumonia, 1229. 

in manganese poisoning, 378. 

in mitral stenosis, 936. 

in mumps, 164. 

in myasthenia gravis, 1795. 

in myxcodoma, 493. 

ill nephrosis, 1302. 

in osteitis deformans, 1378. 

in paralysis agit^ns, 1670. 

in pernicious ansemia, 780. 

in polycythasmia, 793. 

in progressive muscular atrophy, 1748. 

fh scarlet fever, 65, 66. 

in scurvy, 451. 

in sea-sickness, 342. 

in septic endocarditis, 922. 

in sleeping sickness, 258. 

in South American trypanosomiasis, 261. 

in spruce, 639. 


Facies, in subacute combined degeneration, 
1741, 

in summer diarrhoea, 630. 
in tabes dorsalis, 1646. 
in tetanus, 55. 

in tubercular mediastinal glands, 1278. 
in tuberculous meningitis, 1560. 

Ill typhoid fever, 81. 
in tyjihus fever, 276, 278. 
in whooping-cough, 110. 
in yellow fever, 178, 179. 
mongoloid, 1849. 
myopathic, 1793. 

Facio-scapulo-humeral type of myojpathy, 
1801. ^ 
Faded-leaf appearance of cardiac m\isclo, 
952. 

Faecal accumulation as cause of acute in- 
testinal obstruction, 670. 
effects of, CIS, 619. 
fistula in tuberculous peritonitis, 762. 
Faecal vomiting in intestinal obstruction, 
673. 

Faeces, average weight of, 609. 
bilc-products in, 685. 
demonstration of tiiberclo bacilli ini 32, 
33. 

examination of, 614, 615. 

in mercurial poisoning, 376. 
excretion of lead in, 363. 
in jaundice, 685. 
pancreatic ferments in, 737. 
retention of, effects of, 619, 642. 
scanty, as cause of constipation, 618. 
Faget’s sign in yellow fever, 178. 

Faiblesse irritable, 562. 

Fainting in enterogenous cyanosis, 795. 

in heart disease, 853, 874, 878, 892. 
Faintness in cardiac failure, 853. 

Fairley’s cercarial complement-fixation re- 
action in schistosomiasis, 310. 
diet in sprue, 640. 

Falling sickness, 1680. 

Fallopian tubes, coliform infection of, 27. 
Fallot, tetralogy of, 968, 969, 972. 

Falx cerobri, localisation of lesions abuiit 
the, "1531. 

Familial icterus gravis neonatorum, 688, 

089. 

periodic paralysis, 1797-1798. 
spastic paralysis, 1668, 1669. 

Family history in relation to prognosis in 
heart disease, 859. 

Famine and cholera, 119. 

fever, 275 ; a7id aee, Belapsing fever. 
Fannia canicularis, 328. 

Fans, use of, in tropical conn tries, 347. 
Farcy, acute, 60. 
buds, 60, 61. 
chronic, 61. 
pipes, 60. 

Fasciae, fibrositis of, 1368, 1370. 

Fasciola hepatioa, 305. 
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Fascioliasis, 305, 306. 

Fasclolopsis buskii, 306. 

Fasting in treatment of diabetes, 420. 

Fat, affinity of, for nitrogen, 333. 

-digestion defective m sprue, 639. 
dislike to, in pulmonary tuberculosis, 
1197. 

embolism, 1064. 

excess of, in stools, 626, 634, 685, 741. 
in stools from deficient pancreatic diges- 
tion, 736. 
in urine, 1296. 

metabolism in cocliac disease, 634. 

in idiopathic atoatorrhoia, 635. 
necrosis in acute necrosis of jiancreaB, 
738. 

overgrowth of, in adipoaia dolorosa, 481. 
-soluble vitamins, 441. 
workmen more subject to caisson disease, 
335. 

Fatigue as symptom of hea.it failure, 853. 
of rheumatic arthritis, 1351. 
in relation to lead palsy, 363. 

Fats preventing rickets, 443. 

vitamin content of, 441, 442. 

Fatty degeneration of heart in ancylo- 
stomiasis, 321. 

of medial arterial coat, 1037. 
of myocardium, 961, 962. 
degenerations in diphtheria, 98. 
diarrhoea, 623, 626, 726, 727, 741, 779. 
heart, causes of, 951, 952, 953. 
infiltration of myocardium, 952, 953. 
Fauces, syphilitic ulcer of, 542, 643. 

Favus, 1439. 

Febris comatosa, 1577. 
fiava, 17G. 

recurrens, 234 ; and see llelapsing fever. 
Feeble-mindedness, 1847. 

Feeding, forced, in melancholia, 1862. 
Fehling’s solution, 417. 

Felton’s serum in pneumonia, 1236. 
Feminisation, 511. 

in Cushing’s syndrome, 475. 

Femoral thrombosis, 1061. 
in spotted fever, 274. 
in typhoid, 82, 93. 
in typhus, 279. 

Fermentation, gastric, in relation to flatu- 
lence, 676. 

in pyloric obstruction, 605. 
intestinal, as cause of diarrhuia, 626. 
tests for bacilli of food poisoning, 398, 399. 
Ferments in relation to carbohydrate 
digestion, 644, 

Ferrety eye in yellow fever, 178. 

Ferric chloride test for acoto- acetic acid in 
urine, 418. 

Ferro-silicon as source of arsemuretted 
hydrogen poisoning, 373. 
Festination in paralysis agitans, 1670. 
Fever, abortus, 128. 
bilious remittent, 243. 


Fever, black, 251, 252. 
blackwater, 246-250. 
break-bone, 181. 
camp, 275. 

Carapata, 235. 

cerebro-splnal, 36. 

coastal, of Queensland, 270, 271. 

dandy, 181. 

deer-fly, 61. 

enteric, 78. 

famine, 234, 275. 

gastric, 78. 

glandular, 285. 

heemoglobinuric, 240. 

intermittent, 238. 

jail, 275. 

Japanese river, 271. 
jungle, 238. 

Kendal’s, 176. 

Malta, 128. 
marsh, 238. 

Mediterranean, 128. 
melanuric, 246. 

Mossman, 270, 271. 

Oroya, 131. 

Pahvant Valley, 01. 
papataci, 180. 
paratyphoid, 94-96. 
phlebotomus, 180, 181. 
post-haemoglobinuric, 248. 

Pym’s, 180. 

“ Q,” 273. 

Quotidian, 242. 
rat-bite, 237. 
relapsing, 234. 
remittent, 238. 
rheumatic, 288-296. 

Rift Valley, 182. 

Rocky Mountain spotted, 273. 
sand-fly, 180. 

Sao Paolo, 272, 274. 
scarlet, 63-78. 
simple continued, 180. 
spirUlum, 234. 
splenic, of animals, 57. 
spotted, of Ea.stern type, 273. 

Sumatra mita, 271. 
swamp, 229. 
three-day, 180. 
tick, 235. 
trench, 280-284. 
trypanosome, 258. 
tsutsugamushi, 271. 
typhoid, 78-94. 
typhus, 275-280. 
undulant, 128-130. 

Volhynia, 280. 
yellow, 176-180. 

Fibrillation, auricular, 895 ; and see Auri- 
cular fibrillation. 

muscular, clinical instances of, 1750. 
in heat hy^rpyrexia, 349. 
in interstitial neuritis, 1769, 1771. 
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Fibrillation, muscular, in lethargic encephal- 
itis, 1580. 

in peroneal muscular atrophy, 1755. 
in progressive muscular atrophy, 1729, 
1733, 1746, 1748, 1749, 1750. 
in syringomyelia, 1729, 1733. 
ventricular, 861, 903, 904. 

Fibrin, 809. 

Fibrinogen, 809. 

Flbrinopenia, 809. 
hereditary, 817. 

Fibrinous casts of bronchi, 1036. 

Fibrocystic disease, local, 1380. 

Fibroma of kidney, 1343. 
of larynx, 1108, 1109. 
of naso-pharynx, 1098. 
of nose, 1095. 
of skin, 1480. 

Fibrosis in pulmonary tiibcrcnlosiH, 1183, 
1191, 1192, 1199. 
ischaemic, 949, 1036. 

of wasted muscles in jjcroncal muscular 
atrojjhy, 1754, 1755. 
pulmonary, 1183-1240. 

Fibrositis, 1367-1374. 
ajtiology of, 1368. 
chronic strain as cause of, 1368. 
diet and after-care, 1372, 1373. 
due to pyon'hoea alveolaris, 1368. 
food in relation to, 1368, 1370, 1371. 
from focal sep.sis, 1368. 
gout in relation to, 1368, 1370, 1371, 
1373. 

hydrotherapy and counter-irritation in, 
1372. 

morbid anatomy of, 1368. 
prognosis of, 1371. 
referred jiaiii in, 1369. 
streptococcal, vaccine treatment of, 
18. 

symjitoms of, 1369-1371. 
treatment of, 1371-1374. 
types of, 1368. 

Fibrous nodules, 1369, 1372. 

tissue formation after endocarditis, 
915. 

tissues, diseases of the, 1350-1374. 
in rheumatic fever, 289. 

Fievre amarilla, 176. 
boutonneuse, 272, 273. 
jaune, 176. 

Fifth disease, 285. 

Filaria bancrofti, 3f0. 

as cause of elephantiasis and chyluria, 
316. 

, life cycle of, 316. 
loa, 316. 
ozzardi, 316. 
perstans, 316. 

sanguinis hominis, 839, 1263, 1296. 
Filariasis, 316, 317. 

Filatow-Duke's disease, 285. 

Fiiix-mas for tape-worm, 312, 313. 


Filtrable viruses, 8-10. 

diseases certainly due to, 9. 

duo or possibly due to, 133-184. 
probably due to, 10, 133-184. 
skin eruptions duo to, 1467. 

Fingers, poisoned, vaccine treatment of, 19. 

sausage-like, m syringomyelia, 1730. 
Finsen light in lupus vulgaris, 1462|[ 
in small-pox, 156. I 

Fish as source of bacterial food poisoning, 
395, 396. 
poisoiiouH, 332. 

tinned, as source of food poisoning 
Fish-liver oils, vitamin value of, 

444. 

Fistula between gall-bladder and 
731. 

gastro-colic, 597, 602, 659. 

gastro-jejuno-colic, 597. 

in ano, after uloeraLivo colitis, 652. 

in pulmonary tuberculosis, 1202, 1207. 
jejuno-colic, 597. 
pleuro-oesophageal, 1256. 
plcuro-pulmonary, 1256. 
vesico-colic, 662. 

Fistulee following untreated empyema, 1256. 
Fits, auditory, 1681. 
cortical, 1680, 1681. 
hysterical, 1881, 1882. 

diagnosis of, 1882. 
in pituitary lesions, 1534. 

Jacksonian, 1677, 1680, 1683, 1779. 
local, 1680, 1682, 1683. 
motor, 1682. 

olfactory and gustatory, 1681. 
psychic, 1680. 
sensory, 1681, 1682. 
typical epileptic, 1683, 1684. 
visual, 1681, 

Flaccid paralysis in cercdiro-spinal fever, 
43. 

paraplegia in subacute combined de- 
generation, 1738, 1739. 

Flaccldlty in progressive spinal muscular 
atrophy of children, 1757. 
Flagellate dysenWy, 267. 

Flagellates as cause of tropical diarrhoea, 
267. 

Flare, 1073. 

Flatulence as a cause of palpitation, 804, 
882 

gastric, 574-576. 

m cholecystitis, 725. 

in cirrhosis of liver, 703. 

in intestinal carbohydrate dyspepsia, 645. 

in relation to angina, 575, 986, 

in sprue, 039. 

intestinal, 645. 

Flatus, inodorous, in carbohydrate dys- 
pepsia, 645. 

Flavin (riboflavin), 448. 

Flea-bitten kidney, 1298. 

Flea typhus, 269 ; and ace Typhus, 6oa. 
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Fleas ill relation to spread of plague, 125, 
127. 

Fleshy hand in syringomyelia, 1 730. 
Flexibilitas cerea in lethargic encephalitis, 
1679. 

in Bchizophronia, 1871. 

Flexion reflex of lower limb, 1871. 

Flexner on serum treatment of acute 
anterior poliomyelitis, 1575. 
Flexner*S group of dysentery bacilli, 115. 
Flexor spasms, in spastic paraplegia, 1718. 
Flies as carriers of infection in epidemic 
diarrhcca, 629. 

genera of, causing intestinal myiasis, 
326. 

in relation to bacillary dysentery, 1 1 5. 
in relation to bacterial food iioisomng, 
395. 

in relation to cholera, 119, 120. 
in relation to typhoid, 79. 

Flint’s murmur, 931, 938. 

Flocculation test for small-pox, 9, 155. 
Fluid restriction in heart disease, 863, 
864. 

Flukes, diseases due to, 305-311, 1222. 
Fly-papers, arsenical, 371. 

Focal infections in fibrositis, 1368. 
in pytemia, 13, 14. 
in relation to cardiac affections, 864. 
in relation to gall-bladder infection, 
723. 

in rehation to septic endocarditis, 919, 
924. 

in rheumatic fever, 288, 296. 

sepsis, 11, 12. 

as a cause of gastric and duodenal 
ulcer, 524. 

dental extractions for, cautions as to, 

17. 

in Henoch’s purpura, 816. 
in relation to arthritis, 1354, 1355. 
to eczema, 625, 1411. 
to gout, 430. 
to Graves’s disease, 490. 
to heart affections, 864. 
investigation for, 11, 12. 
sites of, 11. 

signs in intracranial tumour, 1541, 1542. 
Festal adenoma, 497. 

Fmtor in atrophic rhinitis, 1 087. 
in gangrene of lung, 1179. 
in syphilitic disease of nose, 1093. 

FeetUS, transmission of syphilis to, 194, 
204, 205. 

Folie k deux, 1877. 

Folin’s method of estimating creatinin, 
1284. 

phospho-tungstic reagent for uric acid, 
434. 

FollicUs, 1464. 

Folliculitis decalvans, 1493. 

Food, arsenical contamination of, 370, 371. 
as a cause of diarrhoea, 623, 628. 


Food, highly seasoned, as a cause of cirrhosis 
of liver, 700, 701. 

improper, in causation of gastric ulcer, 
588. 

in relation to fibrositis, 1368, 1370, 
1371. 

in relation to gout, 429, 435. 
in relation to urticaria, 1452. 
lead contamination of, 362, 367. 
poisoning, 390-401. 

acute epidemic, 396, 397. 
bacterial, 394 ; and sec l^acterial food 
poisoning, 394. 
bacteriology of, 396-399. 
chioiuc, 397, 398. 
endogenous, 390-393. 
exogenous, 393, 394. 
staphylococcal, 397. 
toxin, type of, 399. 
preservatives, toxic ellcxt of, .394. 
rashes, 74. 

values of carbohydrate- containing foods, 
426. 

Foods, allergic reactions to, 751, 752. 
e fleet of irradiation on, 444. 
ill relation to hay fever, 1090. 
vitamin values of, 443, 441, 446, 448, 
449. 

Foot-and-mouth disease, 174. 

Foot-drop, in alcoholic neuritis, 1780. 
Foramen magnum, blocking of, in intra- 
cranial tumour, 1 542. 
ovale, patent, 967. 
prognosis of, 974. 

Foreign bodies in appendix, 676. 
m bronchi, 1143-1145. 
in nose in relation to diplitlieria, 100. 
in trachea, 1126, 1127. 

Forest yaws, 2,56. 

Formalin as cause of dermatitis, 1409. 
Formol-gel test m kala-azar, 253. 
Fortifleation spectrum of migraine, 1696. 
Forward pressure theory of heart failure, 
858. 

Fouadin, 266. 

in schistosomiasis, 311. 

Fourneau “ 270 ” m trypanosomiasis, 260. 
Fourth disease, 285, 

Fowler position in appendicitis, 680. 
in peritonitis, 768. 

Fowler’s law of spread of pulmonary tuber- 
culosis, 1192. 

Fractional test-meal, value of, ns guide to 
treatment, 568. 

Fractures, in focal osteitis fibrosa, 1381. 
in fragilitas ossium. 1384, 1386. 
in Gaucher’s disease, 834. 
in osteomalacia, 1382. 
of skuU in relation to oculomotor nerves, 
1506. 

spontaneous, in idiopathic stoatorrheea, 
636. 

Fragilitas ossium, 1384. 
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Fragility of red cells, 787. 

in acholuric jaundice, 689, 690, 787. 
FrambffiSia, 225 ; arid see Yaws. 

Freckles, 1490. 

Frel’s intra-dermal test for Jymphojjathia 
venereum, 184. 

Fremitus, hydatid, 1224. 
pleural, 1082. 
various kinds of, 1082. 

' Friction, 1082, 1088. 

-fremitus, 1082. 
in acute pericarditis, 958, 959. 
in acute pleurisy, 1245. 
in chronic pleurisy, 1248. 
in pleurisy, 1082, 1245, 1246, 
pericardial, in coronary seclusion, 992. 
pleural, in aortic aneurysm, 1045. 
pleuro-pericardial, 968, 1246. 
sounds, pericardial, character of, 958, 
959. 

Friedman test for pregnancy, 517. 
Friedreich’s ataxy, 1665-1668. 

sign of pericardial adhesions, 962. 
Frog-face deformity, 1096, 1098. 

Frbhlich’s syndrome, 437, 479. 

Froin’s syndrome, 1667, 1720. 

Frontal convolution, ascending, localising 
signs of lesions of, 1527, 1528. 
sinusitis, 1091, 1092. 

Friich inllUrat, Redecker’s, 1190. 

Fruit as cause of bacterial food ])oisoniiig, 
396. 

importance of, in relation to scurvy, 
449, 460, 453. 

tinned, as source of food poisoning, 394. 
Fruits, anti-scorbutic value of, 449, 450. 

in relation to diabetic diet, 426. 

Fugue, hysterical, 1882, 1883. 

Fulminate itch, 377. 

Functional disorders of the heart, 875, 876. 
efficiency of the heart, importance of 
estimation of, 852. 

nervous disorders, gastric symptoms of, 
561, 662. 

Fungi, dermatitis due to, 1432-1441. 
in relation to pulmonary lesions, 1215- 
1218. 

pathogenic to man, 185, 390, 391. 
poisoning by, 390, 391, 393, 394. 
Fungicidal dusts, causing mercurial poison- 
ing, 377, 378. 

Fungus foot, 189 ; and see Mycetoma. 

testis, 204. ^ 

Funiculitis, endemic, 317. 

Funnel breast, 1081, 1082, 1097. 

-shaped mitral valve, 936. 

Fur dyes as cause of dermatitis, 1409. 
Furuncle, 1424. 

Furunculosis, vaccine treatment of, 1425, 
1819. 

Gaertner bacillus poisoning, 23, 396. 

Gait, cerebeUar, 1533. 


Galt in alcoholic neuritis, 1780. 
in beriberi, 461. 
in bubonic plague, 226. 
in cerebral diplegia, 1623. 
in chorea, 1699, 1700. 
in disseminated sclerosis, 1655. 
in Friedreich’s ataxy, 1666. 
in hysteria, 1881. 
in lathyrism, 392. 
in manganese poisoning, 378. 
in myotonia congenita, 1790. 
in paralysis agitans, 1670, 1671. 
in pellagra, 466. 

in pseudo-hypertrophic paralysis, i^799. 
in sciatica, 1771, 

in sleeping-sickness, 258. \ 

Gall-bladder, 13. ooh infection of, 24, 722. 
carcinoma of the, 733, 734. 
condition of, in relation to jaundice, 687. 
dyspepsia, 729. 
ompyema of, 724. 
gangrene of, 724. 
in pernicious anaimia, 781 . 
infection of, in causation of gall-stonea, 
728 

in typhoid, 24, 85, 91, 722, 727. \ 
infection, sources of, 722, 723, 728. 
perforation of, in typhoid, 85. 
sepsis, 24, 723, 724. 
strawberry, 726. 

tenderness in blackwater fever, 248. 

in cholecystitis, 725. 

X-ray examination of, 726, 726, 731. 
and bile-ducts, diseases of the, 722-735. 
Galloping consumption, 1193. 

Gall-stone colic, 729, 730. 

Gall-stones, 728-732. 
achlorhydria and, 665. 
aetiology of, 728. 
ago-incidence of, 728. 
as cause of acute intestinal obstruction, 
670. 

calcium bihrubinate, 689. 
cancer as a sequel of^, 732. 
complications of, 732. 
composition of, 728, 729. 
diabetes complicating, 732. 
impaction of, 730. 
in relation to jaundice, 684, 686. 
in relation to pancreatic necrosis, 732, 
737, 738, 739. 

indications for surgical interference in, 
732. 

pathology of, 728, 729. 
symptoms of, 729-731. 
treatment of, 732. 
typhoid bacilli in, 85. 

Galvano-oautery in chronic rhinitis, 1086. 
Gander cough of tracheal obstruction, 
1124. 

Gandy-Gamna bodies, 830. 

Ganglion cells, destruction of, in lethargic 
encephalitis, 1578. 
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GangUonectomy, lumbar, for erythro- 
cyanoeis, 1079. 

Gangosa, 228. 

Gangrene in acute appendicitis, 676, 677. 
in acute arteritis, 1030. 
in cholera, 120. 
in diabetes, 417. 
in diphtheria, 101, 103. 
in endocarditis, 915, 921. 
in intermittent claudication, 1041. 
in Monckeberg’s degeneration, 1037. 
in Raynaud’s disease, 1076. 
in thrombo- angiitis obliterans, 1033. 
in tlu'ombosis, 1060, 1062. 
in typhus, 279. 

of extremities in scarlet fever, 72. 

in septic endocarditis, 921. 
of fingers and toes in Rocky mount.ain 
tick typhus, 274. 

of the lung, 1181 ; arid see Milder Lung, 
of jiaratid in mumps, 166. 
of .strangulated intestme, 672. 
senile, from arterial degeneration, 
1037. 

Gangrenous lesions in agranu]()cytoKi.s, BOO. 
stomatitis, 527, 528. 
in measles, 139, 143. 

Ganser syndrome, 1883. 

Gargoylism, 1850. 

Garland’s dull triangle in pleurisy with 
effusion, 1260. 

Garrod’s thread test in gout, 430. 

Gas appliances, risks of CO poisoning with, 
379. 

deficient elimination of, 576. 
emboli, from liberation of nitrogen by 
sudden decomiiression, 333, 336. 
in flatulence, nature of, 576. 
poisoning, fibroid changes m lung in, 
1183. 

produced in intestinal carbohydj*ate 
dyspepsia, 646. 

Gases, poison, in relation to tracheiti.s, 

1120 , 

Gas-gangrene antitoxin in acute intestinal 
obstruction, 676. 

Gasserectomy, 1524. 

Gasserian ganglion, alcohol injection of, 
1623, 1624. 

Gassing, 1120, 1121. 

acute tracheitis caused by, 1120, 1121, 
1135. 

as a cause of acute gastritis, 681. 
as a cause of vomiting, 670, 679. 
as cause of bronchitis, 1135. 
in relation to pulmonary tubciculosis, 
1189, 1193. 

pulmonary cedema after, 1161. 
Gastrectomy, partial, in cancer of stomach, 
603. 

in gastric ulcer, 696, 697. 
in gastro- jejunal ulcer, 698. 
in hour-giaBB stomach, 604. 


Gastric analysis in diagnosis of cholecystitis, 
726. 

and duodenal ulcer, 586-697. 
acute, 588. 

prognosis of, 688. 
symptoms of, 688. 
treatment of, 688. 

®tiology of, 586, 687, 588. 
aneurysm in, 1043. 
carcinomatous developments in, 690. 

599, 600. 
chronic, 588-690. 
adiology of, 587. 
complications of, .589, 690. 
criteria of cure in, 593. 
diagnosis of, 589. 
diet in, 592-696. 
familial incidence of, 587. 
frequency of, 664, 587. 
indications for operation in, 696, 
597. 

pathogenesis of, 687. 
sex mcidenco of, 587. 
symptoms of, 588, 689, 590, 591. 
treatment of, 592-597. 
comparative mcidonce ol, 587. 
haimatomesis in, 589, 591. 
hfwmatoporphyrinuria in, 1293. 
in relation to hour-glass stomach, 
603, 604. 
jiicidcnce of, 564. 
position of, as affecting pain, 588. 
pyorrhoea as a cause of, 624. 
theories of origin ol, 587, 588. 
tubercular, 598. 
crises of tabes, 1646, 1647. 

treatment of, 1651. 
diatheses, 559, 560. 
disorders, causes of, 560-662. 

soborrheea in relation to, 1400. 
ferments, absence of, in pernicious 
antemia, 778, 779. 
fever, 78 ; and sec Typhoid fever, 
flatulence, 574 ; and see flatulence 
gastric, 574. 
infection, 561. 
influenza, 169, 170, 581. 
irritants, 660, 661 . 

juice, bactericidal action of the, 524, 
659. 

effect of gastritis on, 562, 563. 
excessive secretion of, 561, 663, 687 ; 

and see Hy perch lorhydria. 
hyposecrction of, 564 ; and see Achylia 
and Achlorhydria, 
normal, 559. 

r61e of, in production of gastric ulcer, 
563, 587. 

stimulants of, 586. 

lavage, in acute mercurial poisoning, 
376. 

in alcoholic coma, 357. 
in chronic gastritis, 586. 
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Gastric mucous membrance, hasmatopoietic 
function of, 666. 
neurotrophic function of, 560. 
putrefaction as a cause of flatulence, 
674. 

stasis, 568, 689, 747. 
symptoms of functional nervous dis- 
orders, 662. 
hysterical, 578, 579. 
reflex, origin of, 562. 

Ulcer, chronic, 588-590. 

carcinomatous development of, 590, 
696. 

cicatrisation of, causing hour-glass 
stomach, 603, 604. 
complications of, 690, 689. 
diagnosis of, 689. 

healing of, causing obstruction, 589, 
590. 

incidence of, 586, 687. 
perforated, 589. 
symptoms of, 588, 589. 

Gastritis, achlorhydric, 584, 685. 
acid, 684. 

acute catarrhal, 581-583. 
phlegmonous, 583. 
suppurative, 583. 
alcoholic, 358, 681, 584, 685, 702. 
chronic, 584-586. 

pyorrhoea in relation to, 524. 
diffuse suppurative, 583. 
effect of, on gastric secretion, 562, 563. 
on haomatopoiesis, 565, 566. 
on nutrition of central nervous system, 
566. 

hsematogenous, 561. 
haemorrhagic, from poison gas, 581. 
ulcerative, 563. 

with achlorhydria, 564, 584, 585. 
Gastritis-cancer, 600. 

Gastro-coUc fistula in cancer of colon, 602, 
659. 

megalocytic aiieemia in, 779. 
reflex, abnormal activity of, 610, 623. 
Gastrodlscus hominis, 305. 

Gastro-duodenitis, ulcerative, 563. 
Gastro-enteritis from bacterial poisoning, 
399, 400. 

in acute lead jioisoning, 360. 
in fungus poisoning, 391. 
ill solanine poisoning, 391. 
Gastro-enterostomy, anaBmia following, 776. | 
-gastrostomy m hour-glass stomach, 
604. ' 

-intestinal allergy, 751, 752. 

cutaneous reactions in, 751, 752. 
treatment of, 762. 

-intestinal disorders as predispo.smg to 
bacterial food poisoning, 395. 
in arsenical poisoning, 371. 
in chronic alcoholism, 368, 369. 
in hyjjorplastic sclerosis, 1036. 
in lethargic encephalitis, 1578. 


Gastro-intestinal disorders in subacute 
combined degeneration, 1738. 
infection, acute, 629. 

-intestinal disturbances in acute appendi- 
citis, 677. 

in relation to asthma, 1048. 

-jejunal and jejunal ulcer, 597, 598. 
-jejunitis, post-operative, 597. 
-jejuno-collc fistula, 697. 

-jej unostomy, diarrheea after, 6231^ 
in cancer of stomach, 603. 
in pyloric obstruction, 697. 
Gastroptosis, 747, 748. 
positions of normal stomach in relation 
to, 747, 748. 

treatment of, 750. \ 

X-Kay diagnosis of, 747, 748. ' 

Gastroscopy, 569, 598. 

Gastrostatis, 579. 

Gastrostomy for cesophageal cancer, 568. 
Gaucher*s disease, 834, 835, 1392. 
Gauducheau’s ointment in prophylaxis of 
syphilis, 207. 

Gee-Herter disease, 635. 

Gee-Thaysen disease, 635. 

General paralysis of the insane, 1636-1641. 
aetiology of, 1036. * 
clinical types, 1639-1640. 
course of, 1640. 
dementia in, 1831. 
diagnosis of, 1639. 
juvenile, 1653, 1833. 

Lissauer form of, 1832. 
malaria therapy in, 1640. 
mental symptoms of, 1637, 1038, 
1831-1833. 
pathology of, 1637. 
prognosis of, 1620, 1640. 
symptoms of, 1637-1639. 
treatment of, 1640-1641. 
Wassermaiin test in, 1630, 
tuberculosis, 35 ; arid nec Tuberculosis, 
general. 

Geniculate ganglion, facial paralysis from 
herpes of, 1612. 

Genital mucous membranes, diphtheritic 
infection of, 99, 101. 
organs, defective development of, in 
Frohlich’s syndrome, 479. 
in cretinism, 495. 
in dystrophia rayotonica, 1793. 
in virilism, 509, 5i0. 
late development of, in cretinism, 
495. 

lesions of, in lymphopathia venereum, 
184. 

lesions of, in ulcerating granuloma, 
1600. 

Genitals, eczema of, 1414. 

serpiginous ulceration of the, 1500. 
Genito-urinary conditions in relation to 
asthma, 1148. 

Gentian violet as parasiticide, 307, 324. 
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Gentian violet in clonorohiasis, 307. 

in atrongyloidiaRis, 316. 

Gerhardt’s sign, 1128. 

in tubercular cavity, 1199. 

German measles, 143 ; and see Rubella. 
Germanin in sleeping sickncsa, 259. 

in trypanosomiasis, 259, 260. 

Gesture language, 1613. 

Ghon*s focus, 1189, 1190. 

Giardia diarrhoea, 267. 
intestinalis, 267. 
lamblia, 267. 

Giddiness in arterial hypertension, 1036. 
in caisson disease, 336. 
in carbon monoxide poisoning, 380. 
in heart failure, 853, 854. 
in intracranial tumour, 1541. 
with change of posture, 1070. 

Gigantism, 474. 
causes of, 474. 

Gilchrist’S disease, 191 ; and sec Blasto- 
mycosis. 

Gilles de la Tourette’s disease, 1709, 1834. 
Gingivitis in relation to pyorrluea, 522. 
Girdle sensation in subacute combined de- 
generation, 1739. 
in tabes, 1643. 

Glaisher and Coxwell’s balloon a.sccnt, 
340. 

Glanders, 59-61. 

Gland-puncture in diagnosis of tryiianoso- 
mia.s]s, 259. 

Glands, condition of, in glandular fever, 
286, 287. 

enlarged, in lymphojiathia venereum, 
183, 184. 
in plague, 126. 

in pulmonary tuberculosis, 1192- 
in tsiitsugamuslii dLseaso, 271. 
mediastinal, 1277. 

excision of, in lymphopathia venereum, 
183, 184. 

in diphtheria, 99, 101. 
in measles, 136, 139. 
in Mikulicz’s disease, 806, 845. 
in rubella, 144. 

in scarlet fever, 67, 69, 70, 77. 
in trypanosomiasis, 258. 
ill yaws, 226. 
trypanosomes in, 258. 
lymph, in syphilis, 196. 
salivary, in mumps, 164. 

Glandular fever, 285-288. 
swellings m glandular fever, 286. 
in plague, 125, 126. 
in rubella, 144, 145. 
in scarlet fever, 67, 69, 71, 77 ; and 
see Adenitis. 

Glaus penis, primary sypliilitic sore of, 196. 
Glass-pock, 160. 

Gldnard’s disease, 748 ; and see Viscero- 
ptosis. 

Glioblastoma, 1536. 


Glioma of brain, 1536. 

Gliosis in syringomyelia, 1 727. 

Globulin in urine, 1289. 

Globus hystericus, 1117, 1880. 

Glossina morsitans, a trypanosome carrier, 
257. 

palpalis, a trypanosome carrier, 257. 
swinnertoni, 257. 
tachinoides, 257. 

Glossitis in amcmias, 774, 776. 
in Paterson’s Ryiidrome, 546, 54.7. 
in pellagra, 464. 
in pernicious amcmia, 780. 
syphilitic, 203. 

Glossopharyngeal neuralgia, 1 524. 

Glottic spasm, 1097, 1116, 1117. 

in tetanus, 55. 

in whooping-cough, 110, 111. 

Glottis, in measles, 138. 
in typhus, 278. 

mdcina of, in angioneurotic mdema, 
1074. 

Glove and stocking anaesthesia, 1738, 1880. 
Glucose content in cerobro-spnial fluid in 
meningitis, 1558. 

intravenous, in black water fever, 250, 
tolerance in osteo- arthritis, 1360. 
in rlioumatoid arthritis, 1351. 
Glycerine, lethal action of, on bacteria, 9. 
Glycogen disease, 692, 603. 

Glycosuria, causes of, 409. 
in acromegaly, 493. 
in brain-stem lesions, 1 532. 
in Graves’s disease, 488. 
in relation to blood sugar, 409, 410, 413. 
in sciatica, 1770. 

in subarachnoid haemorrhage, 1590. 
in whooping-cough, 112. 
pituitary gland in relation to, 471. 
renal, 428, 429. 
thyrotoxic, 488. 

Glycuronic acid in urine in jaundice, 685. 
Glyptocranium gasteracanthoides, 328. 
Gmelin’s test for bile-pigment, 685. 
Gnathostoma hispidum, 1498. 

Goat’s milk as chamicl of infection in 
nndul ant fever, 128, 130. 

Goitre, 496-498. 
letiology of, 496. 
colloid, 496. 
cystic, 496. 

deficiency factor in, 496. 
exophthalmic, 486 ; anJ sec Graves’s 
disease. 

geographical distribution of, 497. 

malignant change in, 497. 

nodular, with hyperparathyroidism, 491, 

parenchymatous, 496. 

pathology of, 496, 497. 

pressing on trachea, 1128- 

puberty, 496. 

sporadic, 496. 

symptoms of, 497. 
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Goitre, treatment of, 497, 498. 

Gold, exfoliative dermatitis due to, 1448. 
poisoning, eflcct of, on liver, 696. 
therapy, complications of, 1353, 1364. 
in arthritis, 1353, 1364. 
in Still’s disease, 1366. 

Gold-miner's phthisis, 1186, 1188. 

Gonadal function, failure of, pituitary in 
relation to, 515. 

Gonadotrophic preparations, list of, 519, 
620. 

Gonadotrophins, dosage and therapeutics 
of, 616. 

A and B, 515. 

prescribing and administration of, 
619, 620. 

Gonads, atrophy of, in Gushing’s syndrome, 
475. 

in acromegaly, 472. 
in pseudo-hermaphroditism, 511, 612. 
in fejimmonds’s disease, 478. 
under-devolopmcnt of, in Frohlich’s 
syndrome, 479, 480. 

Gonococcal arthritis, 23, 1355. 
meningitis, 1563, 1564. 
peritonitis, 756. 
septicaemia, 12, 22. 

Gonococcus, the, 12, 21. 
as cause of septic endocarditis, 22, 23, 
919, 920. 
infection, 21-23. 

Gonococcus infection, results of, 22, 23. 
secondary invaders in, 22. 

Gonorrhoea, the painful heel of, 1335. 

Gonorrhoeal keratosis, 1466. 
rheumatism, 23, 1355. 
warts, 1482. 

Goodall's illness of infection, 136. 

Goose-gait with alkaptonuria, 1294. 

Gordon’s sign in spastic paraplegia, 1718. 

Gothlin’s capillary resistance test, 450. 

Goundou, 227, 228. 

Gout, 429-436. 
acute, 432, 434. 

EBtiology of, 429, 430. 
alcoholism in relation to, 358. 
and atheroma, 1038. 
baths and waters for, 430. 
chalky, 432. 
chronic, 434. 
classical, 432, 434. 
diagnosis of, 315, 434, 435. 
dietetic treatment of, 435. 
exciting causes of, ^29. 
fibiositis in relation to, 1368, 1370, 1371, 
1373. 

in relation to erysipelas, 19, 20. 

interstitial neuritis in, 1708. 

irregular, 434. 

mental disorders in, 1843. 

physiology and pathology of, 430-432. 

prognosis of, 435. 

pruritus in, 1402. 


CU>ut, pyorrheea in relation to, 626. 
racial incidence of, 429. 
symiitoras of, 432, 434. 
treatment of, 435, 436. 

Gouty arthritis, 432, 434, 435. 
changes in chronic lead poisoning, 364. 

Gowers, the “ tonic atrophy ” of, 1746. 

Graafian follicle, hormone of, 614. 

Gradenigo’s syndrome, 1506, 1507. j 

Grafting, gland, in Addison’s diseasje, 508. 

Graham Steell murmur, 937, 941. 1 

Graham’s method of cxaminiim gall- 
bladder, 726. \ 

Grancher, the “granular breathinm” of, 
1198. 

Grand mal, 1683. 

Granular breathing, 1198. 
kidney, terminal infection in, 15, 1319. 

Granules, actinomycosis, 185. 

Granulocytes, 796. 

Granulocytopenia, 799. 
primary, 799 ; and .<ice Agranulocytosis. 

Granuloma annulare, 1451. 

coccidioidal, 191. 

in American dermal leishmaniasis, 256. 
inguinale, 1499. , 

of actinomycosis, 185^187. 
of Oriental sore, 255. 
of syphilis, 194, 195. , 

of yaWwS, 225. 

the syphilitic lesion a, 194, 195. 
ulcerating, 1499, 1500. 
flBtiology of, 1499. 
symptoms of, 1500. 
treatment of, 1500. 
venereum, 1499. 
verruga peruvians a, 132. 

Granulomata, infeetious, of brain, 1537, 
1638. 

Granulomatous infiltrations of mycetoma, 
189. 

Granulopenia in benzene poisoning, 383. 

Graphic methods of cardiac study, 849-851 , 
999. 

Grasping reflex in prefrontal lobe lesions, 
1528. 

Grasset’s tubercle endotoxoid, 1212. 

Graves’s disease, 486-491. 
aetiology of, 486. 
anaesthetic for operation in, 490. 
basal metabolism in relation to, 487. 
blood-pressure in, 990. 
cardiac manifestations of, 990. 
cervical symijathetic in relation to, 
487. 

circulatoiy disorders in, 486. 
diagnosis of, 488, 489. 
diarrhoea in, 487. 
heart in, 486, 990. 

in relation to myasthenia gravis, 1794. 
mental disorders in, 1844. 
nervous system m, 486, 487. 
pathology of, 486. 
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Graves’s disease, I^rognosis of, 489. 
racUotherapy of, 491. 
relapses in, 489. 
surgical treatment of, 490, 491. 
sympathetic action on thyroid in 
relation to, 487. 
symptoms of, 486-488. 
thyroid gland in, 487, 488. 
treatment of, 489-491. 

Greedy bowel, 618. 

Green sickness, 775. 

Greenstick fractures in rickets, 457. 

Grenz rays for lupus, 1462. 

Griffin’s paw hand in jirogrcssive muscular 
atrophy, 1746. 
in syringomyelia, 1729. 

Grimacing in chorea, 1699. 
in schizophrenia, 1871. 

Grinders’ rot, 1186. 

Grocco’s triangle in pleurisy with clliision, 
1250. 

Grocer’s itch, 1409. 

Gros nez, 227. 

Growing pains, rheumatic in nature, 292. 
sigmiicance of, 913. 

Growth, abnormal, in aciomegaly, 472, 473. 
factors necessary for, 441, 442. 
retarded, in acute pohomyelitis, 1572, 

Growth l^ormone, prescribing and adminis- 
tration of, 520. 
therapy, 477. 

normal, before and after puberty, 476, 
477. 

retardation of, in pellagra, 466. 
r61o of vitamin A in relation to, 442. 

Guaiac test fur occult blood, 615, 616. 

Guarnieri bodies in small-pox, 147, 154. 

Guatemala nodules, 318. 

Guinea-worm, the, 318. 
treatment of, 319. 

Gumma in congenital syphilis, 205. 
meningeal, 1632. 
of bone, 195, 203. 
of heart, 976. 
of larynx, 1105. 
of liver, 713, 714. 
of lung, 1218. 
of uoso, 1092, 1093. 
of pancreas, 742. 
of pharynx, 543. 
of skill ill syphilis, 202. 
of skull, 203. 
of spinal cord, 1634. 
of stomach wall, 599. 
of subcutaneous tissue, 202. 
of testicle, 204. 
of theca, Effuse, 1635. 
of trachea, 1124. 

Gummata in yaws, 226. 
tuberculous, 1464. 

Gums, bleeding from, in uraemia, 1325. 
blue line on, duo to bismuth, 217. 

in lead poisoning, 300, 361, 366, 366, 
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Gums, blue line in mercurial poisoning, 
376. 

in infantile scurvy, 464. 
ill relation to dental hygiene, 621, 
622. 

in scurvy, 461. 

spongy, bleeding from, 1170. 

Gun-shot wounds as cause of empyema, 
1264. 

as cause of pulmonary collapse, 1166. 
haemoptysis from, J J 70. 
in relation to hiematorayolia, 1734. 
in relation to myelomalacia, 1735. 

“ H substance ” in relation to vasomotor 
reactions, 1073. 

Habit spasm, 1708, 1709. 
spasms associated with impediments of 
speech, 1618. 

Habitus, hyposthenic, 746. 
phthisicus, 1197, 1206. 

Hsemarthrosis in hereditary htemorrhagic 
states, 817. 

Hsematemesis and melsena, 579-581. 
aetiology of, 579, 580. 
diagnosis of, 580. 
in acid gastritis, 584. 
in cancer of stomach, 580, 60 J . 
in cirrhosis of liver, 680, 703. 
in duodenal ulcer, 590. 
in gastric ulcer, 680, 689. 
in gastro-jcjunal ulcer, 597. 
in msophageal ulcer, 552, 553. 
in portal thrombosis, 721. 
in purpura, 580. 

in relation to menstruation, 670. 
ill small -pox, 151. 
in splenic anosmia, 679. 
prognosis in, 680. 
treatment of, 580, 581. 

Hsematin, acid, in stools, 616. 

Hsematoma, subdural, 1593, 1594. 

Hsematomyelia, 1734-1735. 

Hmmatopoiesis^ rdlo of stomach in, 559, 
665, 566. 

Haematoporphyrin in stools, 615. 

Hacmatoporphyrlnuria, 1285, 1293. 
causes of, 1293. 

Hmmaturia, 1292. 
causes of, 1292, 1339, 1348. 
from B. coli infection, 25, 20. 
from spider bite, 328. 
in infantile scurvy, 454. 
m kidney tumours, 1344. 
in onyalai, 303. 
in scarlet fever, 71, 72. 
in schistosomiasis, 310. 
in smail-pox, 151. 
in typhoid, 84. 
recurring, 26. 

Hmmochromatosls, 707, 708. 

Hsemogenia, 813. 

constitutional, 817, 
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Haemoglobin, affinity of carbon monoxide 
for, 380. 

content of blood in relation to anoxsemia, 
339. 

derivatives in stools, 616, 616. 
disintegration in blackwater fever, 247, 
248. 

in anoxsemia, 339. 
in congenital heart disease, 970. 
percentage, normal, 769. 

variations in, 769, 770. 
ratio, in anajnnas, 769, 773, 775, 777, 781, 
783, 786, 792, 794. 
Hsemoglobinuria, 1292, 1293. 
epidemic, 791. 

in angino- neurotic cedema,, 1074. 
in blackwater fever, 247, 248, 249. 
malarial, 246. 
nocturnal, 789. 
paroxysmal, 789, 1292. 
toxic, 1293. 

Hcemoglobinuric fever, 246-250 ; and aeo 
niackwater fever. 
Hsemo-hydrothorax, 1259, 1261. 
Haemolysin, production of, in Raynaud’s 
disease, 1292. 

Haemolysis, 5. 

as cause of aniemia, 773, 786. 
immune serum as cause of, 6. 
in blackwater fever, 248. 
in malaria, 241, 24H. 
in relation to jaundice, 683, 686, 688, 689. 
in relation to leiicocytosis, 787. 
Haemolytic anaemia, progressive, in septi- 
ca3mia, 13. 
organisms, 773. 

Haemopericardium, 963, 964. 

Haemophilia, 818, 819. 

Haemophilus influenzae, 133. 
pertussis, 110. 

Haemophysalis hurnerosa, 273. 
leporis palustris, 273. 
punctata, 324. 

Haemopneumothorax, 1263, 1264. 

from infection, 1261. 

Haemopoiesis, effects of gastritis on. 565. 
m relation to symptomatic anaemias, 773. 
P.A. factor in relation to, 778. 
spleen in relation to, 825. 

Haemopoietic organs, in childhood, lability 
of, 7{H. 

Haemopoietin (Castle’s “ intrinsic factor *’), 
559. 

Haemoptysis, 1 1 69-1472. 
aetiology of, 1169, 1170. 
diagnosis of, 1171, 1172. 
endemic, 1222. 

forme h6moptoiquo soche, 1169. 
from aneurysm, 1048. 
in abscess of lung, 1179. 
jii actinomycosis, 187. 
in adenoma of bronchus, 1142. 
in bronchiectasis, 1156. 


Haemoptysis in cardiac failure, 854. 
in disease of pulmonary artery, 1055. 
in gangrene of lung, 1169, 1182. 
m heart failure, 854. 
in mitral stenosis, 936, 1171, 1172. 
in paragonimiasis, 1222. 
ill pulmonary aspergillosis, 1217. 
in pulmonary infarction, 1164. 

tuberculosis, 1169, 1170, 1171i 1193, 
1196. 

treatment of, 1215. 

in spirochactosis ictero-hfemorrl^agica, 
232. 

parasitic 1222. 
pathology of, 1170, 1171. 
prognosis of, 1172. 

spurious, 1169. \ 

symptoms of, 1171. 

Haemorrhage or haemorrhages, as cause of 
anaemia, 768, 

capsular, 1599. 

cerebral, conditions of occurrence of, 
1597, 1698. 

cerebro-meningeal, 1 589-1 592. 

effects of, 768, 769. 

ill acute hepatic necrosis, 697, i 

in acute leukaemia, 807. ^ ‘ 

in acute necrosis of liver, 696, 697. 

in amoebic dysentery, 263. 

in aneurysm, 1043, 1048, 

in aplastic anaemia, 785. 

in benzene poisoning, 383, 384. 

in cancer of colon, 669. 

in chronic nephritis, 1320. 

ill cirrhosis of liver, 704. 

in diphtheria, 98, 101, 106, 811. 

in duodenal ulcer, 590. 

in essential thrombocytopenia, 814. 

in gastric and duodenal ulcers, 588, 589. 

in Gaucher’s disease, 836. 

in granular kidney, 1318. 

in haemophilia, 818. 

in hyperplastic sclerosis, 1 036. 

in infantile scurvy, 454. 

in jaundice, 684. 

in kala-azar, 253. 

in leukiemia,^^04, 806, 807. 

in measles, 138. 

in melacna neonatorum, 813. 

in onyalai, 304. 

in Oroya fever, 131. 

in plague, 127. 

in polycythaemia, 794. 

in purpura, 810, 811, 814, 816. 

in quinsy, 635. 

in relapsing fever, 234. 

in relation to anaemia, 768. 

in relation to blood-volume, 768. 

in Rocky Mountain tide typhus, 273. 

in scarlet fever, 69, 70. 

in scurvy, 451, 452. 

in small-pox, 150. 

in snake bite, 330. 
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Hsemorrhage in spirochcctoais ictero- 
hcemorrhagica, 232. 
in splenic ansemia, 832. 
in subconjunctival, in small-iiox, 150. 
m whooping cough, 111, 112. 
in yellow fever, 179. 

Intestinal, in amoebic dysentery, 263. 

in typhoid, 84, 90, 93. 
into spinal cord, 1734. 

“ light-headedness ” duo to, 1843. 
meningeal^ 1590. 
meningo-cerebral, 1690. 
risk of, in removing naso-pharyngeal 
tumour, 1095. 
shock in. 7G8, 769. 
subarachnoid, 1589-1592. 

from congenital aneurysms, 1043. 
subdural, 1593, 1594. 
tendency to, in acute infections, 811. 

in jaundice, G84. 

“ the artery of,’* 1599. 

Haemorrhagic capillary toxicosis, 815. 
diathesis, 580. 

disease of the new-born, 813. 
diseases, 809-820. 

blood-platelets in, 810, 811. 
capillaries in, 810. 
classification of, 809. 
endothelium in, 811. 
form of typhus, 278. 
pleural effusions, 1260-1262, 1271, 
states, hereditary, 580, 817-820. 

symptomatic, 811, 812. 
telangiectasia, hereditary, 819, 820. 
Haemorrhagin in snake venoms, 330. 
Haemosiderin, 211, 247, 467, 707. 
Haemosiderinuria, 789. 

Haemosfderosis of liver and spleen in 
a^jlastic auccmia, 785. 

Haemostasis, blood platelets m relation to, 
810. 

in relation to purpura, 810. 
Haemothorax, 1261, 1262. 

Haffkine’s method of vaccination against 
plague, 127, 128. 

Hair, arsenic in, in poisoning cases, 372. 
diseases of the, 1492-1494. 
distribution, suprarenal cortex in rela- 
tion to, 509. 

dyes as cause of dermatitis, 1409. 

as cause of lead poisoniug, 362. 
early greynoss of, in Graves’s disease, 
488. 

in acromegaly, 473. 
loss of, after scarlet fever, 68. 
after small- pox, 150. 
m congenital syphilis, 205. 
in kala-azar, 252. 
in leprosy, 122. 
in myxoedema, 493. 
in syphilis, 199. 

in typhoid, 82 ; and see. Alopecia. 

Haldane’s gas-analysis apparatus, 403. 


Halibut-liver oil in rickets, 458. 

Hallucinations, 1810. 
in alcoholism, 1837, 183S. 
in cocainism, 1841. 
in delirium, 1824. 
in delirium tremens, 1837. 
in epilepsy, 1681 , 1 836. 
in hebephrenia, 1872. 
in lesions of occijutal lobes, 1529. 
in mental depression, 1857. 
in pellagra, 1843, 1844. 
in schizophrenia, 1870, 1871. 
in senility, 1828. 
in imcinate lesions, 1529. 
of epileptic aura, 1681. 

Hallucinosis, acute, 1824. 
alcoholic, 1838. 

paranoid, in mental defectives, 1849. 

Hand, interosseal position of, in paralysis 
agitans, 1670. 

Hand-Schuller-Christian’s disease, 482, 483, 
836, 1393. 

Hand’s disease, 836. 

Hands, eczema of, 1413, 1414. 
in moiigol idiots, 1850. 
in eyringomyeha, 1729, 1730. 

Handwriting in general paralysis, 1832. 
in paralysis agitans, 1670. 
in BchizophroTiia, 1869. 

Hanot’s biliary cirrhosis, 699. 

Hansen’s discovery of B. lepra), 121. 

Harrison’s sulcus i '3iio]ds, 1007. 
in rickets, 457. 

Harsh breathing, 1082, 1198. 

Harvest mites, 325. 

Hatters’ shakes, 376. 

Haustration of colon, 610. 
in colitis, 651. 

Hautmalwarf, 1498. 

Hay asthma, 1151. 
fever, 1090. 

in relation to immunity, 3. 
polypus in, 1090. 
treatment of, 1090. 

Hayem-Widal type of haemolytic anoomia, 
789, 790. ‘ 

Hay’s test for bile salts in urine, 1293. 

Head injuries, mental symptoms in, 1835. 
retraction in post-basic meningitis, 41. 

Headache after arsphenamino remedies, 
211 . 

after epilepsy, 1684. 

after vaccine inoculation, 159. 

as early symptom in typhoid, 81, 93. 

distension, 134. 

in acromegaly, 472. 

m acute poliomyelitis, 1570. 

in anoxsomia, 340. 

in bacillus coU infections, 26. 

in blackwater fever, 248. 

in caisson disease, 336. 

in cerebral syphilis, 1632, 1633. 

in cerebro-spinal fever, 38, 39, 40, 61. 
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Headache in cholera, 118. 
in dengue, 181. 

in diffuse hyperplastic sclerosis, 1036. 

in diphtheria, 99. 

in enterogenous cyanosis, 795. 

in eiysipelas, 20. 

in gastritis, 582. 

m granular kidney, 1318. 

in hydrocephalus, 1548. 

in hypertension, 1068, 1071. 

in influenza, 168, 172. 

in intracranial tumour, 1640, 1544. 

relief of, 1544, 1545. 
in lethargic encephalitis, 1578, 1581. 
in malaria, 242. 
in measles, 137. 

m migraine, 1694, 1695, 1690, 1697. 
in phlebotomuB fever, 180. 
in pituitary lesions, 1 534. 
in plague, 120. 
in polycythaemia, 793. 
in psittacosis, 175. 

Ill rat-bite fever, 237. 

in relapsing fever, 235. 

in Rocky Mountain tick typhus, 274. 

in scarlet fever, 65, 71. 

in sea-sickness, 342. 

in sleeping sicknes.s, 258, 

in sinall-pox, 1 47. 

in spirochffitoais ictoro-hiemorrhagica, 

232. 

in subarachnoid haemorrhage, 1689, 1690, 
1591, 1592. 

in subdural haematonia, 1594. 

in suppurative encephalitis, 1552. 

in syphilis, 201. 

in syphilitic meningitis, 1566. 

in toxannic kicbiey, 1300. 

in trench fever, 282. 

in tuberculou.s meningitis, 1561. 

ill typhoid, 81, 93. 

in typhus, 276. 

in uraemia, 1325. 

in yellow fever, 178, IHO. 

paroxysmal, J694, 

sick, 1694. 

toxaemic, 11. 

vacuum, 133. 

Heart affections, prognosis in, 859-861. 
treatment in, 861-875. 
alteration of the, elcctro-cardiographie 
diagiiosis of, 1022. 

and pericardluni) diseases of the, 846-999. 
aneurysm of, 965,<}66, 991. 
beats, aberrant, 847. 
dropped, 883. 887, 904, 905, 906. 
ectopic, 847. 
beefy, 955. 
bilocular, 968, 974. 
broken, 1030. 

changes in beriberi, 460, 461. 
chronic valvular disease of, 926. 
electrocardiogram of, 1007. 


Heart complications in scarlet fever, 72, 78. 
in small-pox, 152. 

conditions, as affected by influenza, 170. 
in Graves’s disease, 486. 
in heat hyperpyrexia, 349. 
in plague, 126. 
in rheumatic fever, 290, 291. 
congenital disease of the, 967-976. 
electro- cardiogram of, 1007, jlOOS. 
in relation to septio endocarditis, 
918. \ 

contusion of, 966. \ 

dilatation of the, 954-957. \ 

aetiology of, 916, 964. \ 

as a consequence of myocarditis! 916, 
916. \ 

compensatory, 927, 954. ' 

conditions of occurrence of, 954. 
consequent on development of new 
rhythm, 954, 955. 
diagnosis of, 966, 957. 
from excessive muscular exertion, 880. 
hypertension in relation to, 994, 996. 
in beribori, 460. 
m heat hyperpyrexia, 349. 
in influenza, 170. 

Ill paroxysmal tachycardia, 892. 
ill pneumonia, 1231. 

Ill relation to cardiac failure, 964, 955. 

in relation to compensation, 927, 954. 

m relation to fatty heart, 952. 

in soptioiemia, 13. 

in whooping cough, 112. 

prognosis of, 957. 

secondary to hypertrophy, 956. 

symptoms of, 956. 

treatment of, 957. 

disease in relation to montal disorders, 
1846. 

disease and chorea, 1698, 1701. 
and hyper bhyroidism, 996. 
ill relation to rheumatism, 290, 913. 
hyperthyroidism in relation to, 996- 
998. 

prognosis in, 859-801. 
treatment in, 861-875. 
disordered action of, 877 ; and see Heart , 
irritable. 

displacement of, in hydrothurax, 1200. 
in pleurisy with effusion, 1249, 1250. 
in pneumothorax, 1266. 
in jiulmonary fibrosis, 1184. 
dullness m emphysema, 1 1 74, 
in pleurisy with effusion, 1250. 
in pneumothorax, 1206. 
failure, 851-869, 
acute peripheral, 876. 
amemia in relation to, 856. 
angina pectoris in relation to, 856. 
auricular fibrillation in relation to, 851, 
866, 897, 898. 

auricular flutter in relation to, 901. 
causation of, 861. 
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Heart failure, congestive, 856, 874. 
tliyroidectomy for, 872, 873. 
d(3linition of, 852. 
degrees of, 857. 
hydrothorax in, 1259. 
hypertension in relatioji to, 994-996. 
in aortic aneurysm, 1048. 
in chronic myocarditis, 950. 
in coronary occlusion, 992. 
in diphtheria, 98, 100, 102, 1772. 

treatment of, 108, 109. 
in hypertension, 995. 
in hypertrophy, 954. 
in influenza, 170, 173. 
in lobar pneumonia, 1231, 1235. 
in mitral incompetence, 939. 
in mitral stenosis, 928, 936, 937. 
in myocarditis, 946, 947, 950. 
in paroxysmal tachycardia, 892. 

Ill pneumonic plague, 126. 
in pulmonary emphysema, 1174. 
in pulmonary incotnjictenco, 941. 

1)1 relation to dilatation, 916, 954. 
in relation to passive congestion of 
liver, 691. 

m renal iirasmia, 1320. 
in scarlet fever, 69, 78. 
in typhoid, 81, 85, 93. 
left-sided, 857. 
pathogenesis of, 858. 
prevention of, 862. 
prognosis in, 861. 
ri gilt-sided, 857. 
symptoms of, 852-858. 
ti’catmcnt of, 875. 
fatty degeneration of, 951, 952. 

infiltration of, 952, 953. 
fibroid degeneration of the, 949. 
functional disorders of the, 875. 

efllciency of, 861, 852. 
hypertrophy of, 953-957. 
ictiology of, 954. 
eompensatory, 927. 
conditions of occurrence of, 954. 
diagnosis of, 956, 957. 
dilatation with, 953, 955, 956. 
electro-cardiogram of, 1005-1007. 
excentric, 953, 955. 
false, 949. 

hypertension in relation to, 994. 
in aortic incompeteuce, 934. 
in chronic nephritis, 1310, 1311, 1312, 
1314, 1316. 

in granular kidney, 1318, 1319. 
ill mitral incompetence, 939, 940. 
in pulmonary incompotonco, 941. 
order of affection of chambers in, 954. 
pathology of, 955. 

pericardial adhesions in relation to, 
964. 

jihysicaJ exertion in relation to, 880. 
prognosis of, 957. 
symptoms of, 965, 966. 
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Heart, hypertrophy of, treatment of, 957. 
vanctios of, 954. 
influenzal, 170. 
in hypertension, 994-996. 
aetiology and pailiology, 994. 
diagnosis of, 996, 996, 
electro -cardiogram of, 995. 
prognosis of, 996. 
symptoms of, 995. 
treatment of, 996. 
in hyperthyroidism, 997, 998, 999. 
Infarction of the, 991 ; and Coronary 
occlusion. 

irregular action of, 883, 884. 

a‘tiology of, 883. 
irritablo, of soldiers, 877-880. 
massage for affections of the, 864. 
murmurs, olToct of auricular fibrillation 
on, 898, 899, 937. 
in acute cndocardilis, 915, 916. 
muscle in relation to heart failure, 851. 

refractory period of, 847, 848. 
muscle-fibres, fundamental functions of, 
846-848. 

nervous control of, 848. 
new-growths of, 966, 967. 
jihysiological points as to, 846-849. 
rheumatic infection of, in childhood, 292, 
913 911. 

‘ rupture of’ 861', 966, 991, 1030. 
sounds in acute endocarditis, 915. 
in acute myocarditis, 940. 
in acute pericarditis, 958. 
in aortic stenosis 931. 
m chronic myocarditis, 950. 
in coronary occlusion, 992. 
in dilatation, 956. 
in fatty heart, 952, 953. 
ji fibroid heart, 950. 
in heart failure, 856. 
in hypertrophy, 956. 
in mitral incompetence, 939. 
in pneumo-pericardiuni, 904. 
strain of, 846-849, 
symptomatic treatment of, 873-875. 
syphilitic disease of, 975-98 1 . 
thrombosis of, 1059, 1060. 
trilocular, 968. 
prognosis of, 974. 

valves, affections of, m relation to 
prognosis, 860. 

congenital anomalies of, 968, 969. 
in acute endocarditis, 914, 91 5. 
in chronic endocarditis, 925. 
relative gravity of lesions of, 860. 
supernumerary cusps of, 969. 
syphilitic disease of, 976. 
valvular disease of, dental extraction in 
relation to, 625. 
wounds of, 061. 

Heart-block, 904^911. 

Adams Stokes syndrome, in relation to, 
908, 950. 
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Heart-block, aetiology and pathology of, 907. 
arborization cloctro- cardiogram of, 1021 
aa a aign of myocardial damage, 909. 
eloctro-cardiogram of, 1018-1021. 
auriculo-ventricular, 905-910. 

grades of, 905, 906. 
bundle-branch, 910, 911. 
complete, 906, 909. 
diagnosis of, 908, 909. 
in diphtheria, 907. 
in influenza, 907. 
in pneumonia, 907. 
in relation to bradycardia, 882. 
intra-ventricular (arborization), 911. 
partial, 901, 902, 905. 

in auricular flutter, 901, 902. 
pathology of, 907. 
prognosis of, 909. 
sino-auricular, 901. 
symptoms of, 907, 908. 
syphilis as a cause of 907, 909. 
treatment of, 909, 010. 

Heartburn, 552, 671. 

Heat cramps, 351 . 

sodium chloride in reJaiion to, 351. 

Heat-exhaustion, symptoms of, 348. 
treatment of, 349. 

Heat-hyperpyrexia, 349, 350. 
treatment of, 349, 350. 

Heat-stroke, aetiology of, 346, 317. 
age-incidonee of, 347. 
choleraic type of, 350, 351. 
gastric type of, 350. 
pathology of, 347, 348. 
prophylaxis of, 348. 
race incidence of, 347. 
sequelae of, 349. 
treatment of, 348, 349, 350. 

Heat-stroke and the olTects of heat, 346-351. 

Heaving impulse in hypertrojjhy of heart, 
955. 

Hebephrenia, 1872. 

Hebetude, mental, in lapid aviation 
ascents, 339. 
in myxoidema, 493. 
ill sea-sickness, 342, 

Hebra’s prurigo, 1454. 

Heel, big, 302. 
painful, 1370. 

Heorfordt’s disease, 532. 

Heliotrope cyanosis in malignant influenza, 
169. 

Helmitol in colisform urinary infections, 

28 . 

Hemeralopia in vitamin A deficoiicy, 443. 

Hemiansesthesia, hysterical, 1880. 

Hemianalgesla in syringomyelia, 1728, 
1729. ■ 

Hemianopia, in acromegaly, 472, 
in apoplexy, 1601. 
in lesions of occipital lobes, 1529. 
in lesions of temporal lobes, 1530, 
in lethargic encephalitis, 1581, 


Hemianopic pupil phenomenon, Wernicke’s, 

1529. 

Hemiapraxia, 1 620. 

Hemiatrophy, facial, 1525. 

of tongue, 1521, 

Hemichorea, 1700. 

Hemiplegia as sign of lesion of motor area, 
1528. 

atheroma in relation to, 1039. 
carotid, 1502, 1595. 
from birth injury, 1777. 
from embolism, 1595. 
in apoplexy, 1599, 1600, lOOl, 1^02. 
in caisson disease, 336. 
ti corcbro-spmal fever, 39, 43. 
a diphtheria. 103. 

11 lesions of internal capsule, 1530.' 

II lethargic encephalitis, 1581 . 

II migraine, 1696. 
in septic endocarditis, 921. 
a uriemia, 1325. 
infantile, 1626-1628. 
involuntary movements after, 1530. 
order of recovery in, 1602. 
Hemithormanaesthesia in syringomyelia, 
1728, 1729. I 

Henoch’s purpura, 815-817. 

Hepatic abscess, 263, 2()4, 709-7] 2. 

efllciency, imiiaircd, 111 epidemic catarrhal 
jaundice, 321. 

function, tests for, 682, 683, 686. 
necrosis, acute, 696, 697. 

and subacute, 695, 696. 
veins, thrombosis of, 691 . 

Hepatisation of lung, grey, 1227. 
red, 1227. 

“ Rdpatisme,” 1371. 

Hepatitis, acute infective, 698. 
alcoholic, 699-707. 
amcebic, 264, 708-712. 
chronic amoebic, 711, 712. 

diagnosis and treatment of, 712. 
symptoms of, 711, 712. 
enzootic, 182. 

infective, blood - infections causing, 
09 ^ 

secondary to cholangitis, 693. 
pre-cirrhotic alcoholic, 699, 700. 

Hepato - lenticular degeneration, 1673- 
1674. 

Hepato-lienal fibrosis, 830. 

Hepatoma, 717. 

Hepatoptosis, 749. 

Hereditary haemorrhagic states, 817. 
oedema, 1080. 

transmission of Friedreich’s ataxy, 
1665, 1668. 

Heredity, factor of, in gout, 429. 
in aflective disorders, 1851. 
in haemophilia, 818. 
in idiocy, 1847, 1849, 1850. 
in mental deficiency, 1847. 
in obsessional disorder, 1887. 
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Heredity in relation to pulmonary tuber- 
culoais, 31, 1188. 
in Bchizophrenics, 1864. 

Heredity and constitution m relation to 
mental disorder, 1806, 1807. 
illness, 1806, 1807. 

and environment m relation to mental 
disorder, 1805, 1808. 
illness, 1808. 

Hermaphroditism, 513. 
adrenal cortex in relation to, 513. 
genetic factor, in 513. 

Hernia as a result of whooping-cough, 
112 . 

in relation to acute intestinal obstruc- 
tion, 671, 674. 

in relation to peritonitis, 753. 

Herpes after arsphenamiue remedies, 211, 
306. 

febrilis, 1467. 

in cerebro-spinal fever, 38. 
in malaria, 242, 243. 
in relapsing fever, 235, 236. 
in spiroclnetosis iotero-ha'inorrhagica, 
232. 

labialis in acute gastritis, 582. 

m pneumonia, 1229, 1233. 

of geniculate ganglion, 1584. 

facial paralysis from, 1512. 
preputialis, 1468. 
simplex, 1467. 
zoster, 1583, 1684. 
aitiology and j)atho]ogy of, 1 583. 
and varicella, 1 00, 1 62, 306. 

« caused by arsenic, 1447, 1 583. 

from lesion of geniculate ganglion, 
1509, 1584. 
of cornea, 1509. 
of fifth nerve, 1509. 
of ophthalmic division of fifth nerve, 
1584. 

symptoms of, 1583. 
treatment of, 1584, 

Herter-Heubner disease, 635 ; mid sec 

Steatorrluea. 

Heterophil antibody reaction in acute 
leukaemia, 809. 

Heterophyes heterophyes, 308. 

katsuradai, 308. 

Heterophyidiasis, 308. 
cardiac, 308. 

Hexamine as biliary antiseptic, 727. 

value of, in B. coli infections, 28. 

Hexcestrol, 519. 

Hexylresorcinol, 28, 322, 323. 

Hiccough, epidemic, 1272. 
in blackwater fever, 248, 249. 
in lethargic encephalitis, 1272, 
1578. 

in uraemia, 1325. 
in yellow fever, 179. 
simple, 1272. 

Hiccups in Addison’s disease, 505. 


High tension in relation to electrical in- 
juries, 343. 

Hilar flare, 1201. 

Hill, Leonard, his “ Kata ” thermometer, 
347. 

Hill diarrhoea, 632. 

Hilum dimple, 1278. 

tuberculosis, 1200. 

Hippocratic Angers, 1375. 

Hippuric acid in urine, 1 284. 

test of hepatic function, 683. 
Hirschfeld's bronchioles, 1190. 
Hirschsprung’s disease, 663. 

Hirsutism in acromegaly, 473. 
in virilism. 509. 
treatment of, 610. 

Histaminase, 1073. 

Histamine, in relation to an gio- neuroses, 
1073. 

the most powerful stiraiilant of gastric 
juice, 585, 639. 

Histamine ionisation in ostco- arthritis, 
1361. 

shock in snake bite, 330. 

Histiocytes, 825. 

Hoarseness, continued in children, 11 10. 
in acute tracheitis, 1121, 
in laryngeal diphtheria, 100. 
in laryngeal paralysis, 1113. 
in laryngeal tuberculosis, J 107, 1193. 
in laryngeal tumours, 1109, 1110. 
in laryngitis, 1099, 1103. 
in thoracic aneurysm, 1046. 

Hodgkin’s disease, 841-844. 
flotiological factors in, 841. 
course of, 843. 
diagnosis of, 843. 

Gordon’s biological test in diagnosis 
of, 843. 

mediastinal glands in, 1277. 

pressure by, 843. 
pathology of, 841. 
prognosis of, 843. 
remissions in, 843. 
stages of, 843. 
symptoms of, 841-843. 
treatment of, 843, 844. 
tuberculosis in relation to, 841. 
Hofmann’S bacillus, 97. 

Hbgyes’ treatment of hydrophobia, 1587. 
Homogentisic acid, tests for, 418. 

Hone’s disease, 269. 

Hong-Kong foot, 1497. 

Hookiets, hydatid, 7 1 5, 1225. 

Hook-worni disease, 320 ; and see Ancylo- 
stomiasis, 320. 

Hormone, parathyrotrophine, of pituitary, 
472. 

preparations, male, 514, 515. 
of sex glands, 514. 

prescribing and administration of, 
618-520. 
thyroid, 485, 
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Hormone, thyrotrophic, of pituitary, 471. 
Hormones, adrenotrophic, of pituitary, 
473. 

diabetogenic, of pituitary, 471. 
glycotrophic, of pituitary, 471. 
gonadotrophic, of pituitary, 471. 
growth, of pituitary, 471. 
ketogenic, of pituitary, 471. 
lactogenic, of pituitary, 471. 
ovarian, hat of, 514. 
pancreatotropic, of pituitary, 473. 
thyrotropic, m myxcedema, 495. 

Horse serum, toxic idiopathy to, 7. 
Hot-cross bun head in rickets, 457. 
Hour-glass stomach, (>03. 

Humidity of atmosphere in relation to heat- 
stroke, 347. 

Hunger-pain, 590. 

Hutchinson’s teeth, 205. 

Hyaline degeneration of lymphatic glands 
in Hodgkin’s disease, 841. 

Hydatid cysts, 313, 314, 716, 717, 1224. 
compressing the cord, 1716. 
development of, 313, 314, 716, 717. 
intracranial, 1537. 
of kidney, 1346. 
of liver, ’715, 716. 

rupture of, 710. 
of lungs, 1224. 
of mediastinum, 1282. 
symptoms of, 715, 716. 
treatment of, 717. 
disease, niodcis of infection m, 314. 
of liver, 715. 
of lung, 1224, 1225. 
of pleura, 1208, 1269, 
fluid, 715. 
fremitus, 1234. 
parapleural, 1268. 

precipitin reaction for diagnosis of, 717 
thrill, 716. 
tumour, 716. 

Hydatids in relation to jaundice, 684, 716. 
Hydnocarpus oil in leprosy, 123, 124. 
Hydrarthrosis, chronic, 1367. 
intermittent, 1307. 

periodic, with circumscribed oedema, 
1074. 

Hydroa aestivale, 1411. 
gestationis, 1455. 

Imematoporphyrinuria in, 1411. 
Hydrocarbons, chlorinated, poisoning by, 
388, 38^. 

Hydrocele, syphilitic, 204. 

Hydrocephalic cry, the, 1661. 
Hydrocephalus, 42, 43, 1545-1551. 
cetiology of, 1548. 

auditory -nerve tumour in relation to. 
J636. 

ccrebro-spinal fluid in, 1546, 1547. 
clinical groups of, 1546, 
congonital deformities associated with, 
1546. 


Hydrocephalus, diagnosis of, 42, 1550. 
in cerebro-spinal fever, 39, 42, 43, 52. 
in post-basic meningitis, 42, 
nervous symptoms of, 1548-1550. 
ojiorative measures for, 1651. 
pathology of, 1546-1547. 
prognosis of, 1651. 
surgical measures in, 1651. 
symptoms of, 1547-1650. 
syphilis in relation to, 1546, 15^ 
treatment of, 52, 1551. 

Hydrochloric acid in gastric juice, b59. 
m relation to haomoglobm formation, 
559. V 

in relation to pernicious ansemm, 778, 
779. \ 

in treatment of anaemias, 783, 822. 
lack of free, in cancer, 689. 
of gastric juice, action of, on bacteria, 
.524, .559, 561. 

use of, in chronic gastritis, 586. 
Hydrogen-electrode method of estimating 
reaction of blood, 406. 
Hydrogen-ion concentration of blood, 105, 
406, 407. 

Hydronephrosis, 310, 13;11, 1342. 
Hydropericardium, 963. 

Hydrophobia, 1585-1588. 
Hydropneumothorax, 1203. 

Hydrops asthmaticus, 459. 

congenital, 788. 

Hydrothorax, 1259, 1260. 

in lieart failure, 854, 865, 857. 

Hymenolepis nana, 312. 

Hypereesthesia in hydrophobia, 1686. 
in pro-iiaralytic stage of acute anterior 
poliomyelitis, 1570. 
in rabies, 1586. 
in tabes, 1643. 
in trypanosome fever, 258. 
of skin, 1401. 

in herpes zoster, 1584. 
pharyngeal, 540. 

right iliac, in acute appendicitis, 677. 
Hyperalgesia in trench fever, 282. 
HyperbilirubjnEemia, 686. 
in blackwatcr fever, 247, 248. 
in malaria, 242. 
in Oroya fever, 131. 
in relapsing fever, 236. 

Hypercalcmmia in hyperparathyroidism, 
498, 49p. 

Hyperchlorhydria, 563. 

associated ivith hyiiorstlienic gastric 
diathesis, 562. 
in oesophageal ulcer, 564. 
in relation to gastric and duodenal ulcer, 
5G3, 564, 589. 

oral sepsis in relation to, 624. 
physiological, 663. 
reliox, 662. 
results of, 563, 564. 
Hypercholesterolsemia, 728, 729. 
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Hypescholesterolaemia in myxoidema. 493. 

Hypercorticalism, 509. 

Hyperglycaemia in anoxtemia, 339. 

Hyperidrosis, 1399, 1400. 
caused by arsenic, 1447. 
in orythromclalgia, 1079. 
situations affected by, 1400. 
treatment of, 1400. 

Hyperinsulinism in tumour of islands of 
Langerhans, 737. 

Hyperkeratosis, 1398. 
from arsenic, 1447. 
from bromides, 1447. 
in pityriasis rubra pilaris, 1472. 
of soles in arsenical poisoning, 1 779. 

Hyperkeratotic border of Merk, 465. 

Hypernephroma, 1343. 

Hyperostosis of skull, general, 1379. 

Hyperparathyroidism, 498-600. 

Hyperpiesla, 994, 995, 1036, 1065. 

aiid chronic inter-stitial nophritia dis- 
tinguished, 1066. 
causes of death in, 1068. 
pathogenesis of, 1065. 
relation of, to renal disease, 1065, 1066. 
symptoms of, 1066, 1007. 

Hyperpituitarism in acromegaly, 472. 

Hyperpnoea, 1081. 
in acidjcmia, 407. 
in altitude siclmoss, 339, 340. 
m diabetic coma, 416. 

Hyperpyrexia from heat, 349. 
in apoplexy, 1601, 1602. 
in blackwator fever, 248. 
in cholera, 121. 

in epidemic diarrhoea in children, 630, 
in influenssa, 173. 
in malaria, 242, 243. 
in rheumatic fever, 291, 295. 
m typhus fever, 278. 

Hyper-resonance of chest, 1082. 

Hypersecretion, gastric, 563 ; and sea 
Hyperchlorhydria. 

Hypersthenic gastric diathesis, 559, 563. 

ni relation to gastric and duodenal 
ulcer, 503, 687. 
short stomach in the, 747. 

Hypersusceptibility, protein, in relation to 
anaphylaxis, 7. 

Hypertension, 1064-1070. 

aetiology and pathology of, 1065, 1066. 
conditions of, occurrence of, 1065. 
diagnosis of, 1068. 
effects of, 995. 
essential or primary, 1065. 
heart in, 994-996. 
in polycythaemia, 794. 
malignant, 1065, 1067, 1068. 
mental disorders associated with, 1829, 
1830. 

prognosis of, 1068. 
symptoms of, 1066-1068. 
treatment of, 1068-1070. 


Hypertensive crises, 1300. 

in suprarenal tumour, 614. 
Hyperthyroidism, 486. 
blood-pressure in, 996. 
formes frustes of, 488, 489. 
in relation to heart disease, 996-998. 
masked, 996. 

Hypertrichosis, 1494. 
m Cushing's syndrome, 474. 
in .suprarenal cortex hyperplasia, 509. 
Hypertrophic pulmonary bsteo-arthropathy, 
1375-1377. 

Hypertrophy, cat clio- vascular, 1036. 
of aurnjles, 955. 

of the heart, 953-957 ; and ^ree under 
Heart. 

of left ventricle, in aortic stenosis, 931. 
signs of, 955. 

of the os calcis, oiidcniic, 302. 

Hypnotics, in cardiac disease, 873, 874. 
Hypochlorhydria, 664. 

associated with byposthenio gaHtnc 
diathesis, 562. 

oral sepsis in relation to, 624. 
results of, 564, 565. 

Hypochondria, prognosis of, 1560. 
Hypocorticalism, 504. 

Hypoderma bovis, 327. 
lineatum, 327. 

Hypoglycaemia, 414, 423. 578. 
in Addison’s disease, 506. 
in glycogen disease, 692, 693. 
in tumour of islands of Langerhans, 414, 
737. 

Ill yi‘llovv tever, 178. 
symx)t<mis of, 4 14. 
treatment of, 414, 423. 

Hypoleukia splenica, 800. 

Hypomania, 1851-1853, 1854, 1856. 
Hypoparathyroidism, 500-503. 
heart in, 998, 999. 
panniculitis associated with, 1369. 
Hypopituitarism, 477. 
in adiposis dolorosa, 478. 
m Frohlich’s syndrome, 479. 
Hypoprothrombinaemia, 810. 

Hyposecretion of gastric juice, 662. 
Hyposthenic gastric diathesis, long stomach 
ill the, 561, 559, 747. 
habitus, 746. 

Hypotension, 1070, 1071. 

Hypothalamic activity in relation to sexual 
precocity, 517. 

pituitary mechanism, in relation to 
adiposity, 480, 481. 
in relation to diabetes insipidus, 482. 
Hypothyroidism, 492-495. 
amemia duo to, 774. 
anidrosis in, 1398. 

complicating pernicious anaemia, 783. 
heart in, 998, 999. 
panniculitis associated witli, 1369. 
Hypotonia in cerebellar lesions, 1532. 
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Hypoxanthin in urine, 1284. 

Hysteria, 679, 1877-1886. 
aetiology of, 1878, 1879. 
conversion mechanism in, 1879. 
course and prognosis of, 1884. 
diagnosis of, 1873, 1883, 1884. 
differential diagnosis from schizophrenia, 
1873. 

disorders of hearing in, 1880. 
disorders of sensibility in, 1880. 
in relation to marriage, 1886. 
mental condition of, 1882-1883. 
motor symptoms in, 1881. 
paralysis in, 1881. 

diagnosis of, 1881. 
pathology of, 1879, 1880. 
precipitating factor in, 1879. 
prognosis in, 1884. 
speech disorders in, 1881. 
suggestion treatment of, 1885, 1886. 
symptoms of, 1880-1883. 
treatment of, 1884-1886. 
visual disorders in, 1880. 
war experiences in relation to, 1879, 

1881, 1882, 1884. 

Hysterical anuria, 1289. 

aphonia, 1115, 1881. 
flts, 1881, 1882. 

differential diagnosis of, 1688, 1881, 

1882. 

fugue, 1882^ 1883. 
gastric symptoms, 578, 579. 
paralysis, 1881. 
personality, 1878, 1879. 
polyuria, 482. 
pseudo-constipation, 619. 
spasm of diaphragm, 576. 

of (esophagus, 545. 
tremor, 1881. 
vomiting, 570, 678. 
treatment of, 579. 

Ichthyosis, 1398. 
eetiology and pathology of, 1398. 
congenita, 1398. 
hystrix, 1399, 1489. 

Icteric fever of Carter, 235. 

Icterus, gravis, 696 ; and see Hepatic 
necrosis, acute, 
neonatorum, 688. 
familial, 688, 689, 788. 

Idiocy, 1846, 1847. , 
aetiology of, 1847, ^ 

amaurotic family, 1624, 1625, 1847, 1848. 

congenital, 1622. 

cretin type of, 507. 

definitions of, 1847, 1848. 

microcephalic, 1622. 

mongol type of, 1849. 

mongolold type of, 1849, 1850. 

pathology of, 1847. 

restless, 1622. 

symptoms of, 1847-1860. 


Idloglossia, 1619. 

Idiots savants, 1848. 

Ileal stasis, diagnosis of, 620. 
in chronic appendicitis, 682. 
stomach, 609, 610. 

Ileitis, regional, 647, 648. 

Ileo-csBcal region, in relation to spread of 
actinomycosis, 186. I 

sphincter, role of, in relatidn to 
infection, 648. \ 

-colitis, acute, 629. 

in whooping-cough, 112, 113. 
-colostomy for cancer of colon, t .. 

Ileostomy for intractable dysentery, lu 
in ulcerative colitis, 655. \ 

Ileum, tuberculous ulceration of, 655. 

Ileus, chronic duodenal, 608, 609. 

Imbecility, 1847. 
moral, 1846, 1847. 

Immune bodies in yellow fever, 177. 
sera against meningococcus, 37. 
properties of, 5. 

therapy in murine strains of typhus, 270. 

Immunisation, active, 4. 
to scarlet fever, 64. 
to tuberculosis, 1213, 1214. 

Immunity, 3, 4. 
acquired, 4. 
active, 4. 

in relation to vaccine therapy, 4. 
methods of producing, 4, 5. 
after trench fever, 284. 
after virus diseases, 9. 
artificial, 4. 
definition of, 3, 

factors determining differences of, 3. 
in acute poliomyelitis, 1568. 
in diphtheria, 106, 107. 
in measles, 140, 141. 
in whooping-cough, 110. 
individual, 3. 
natural, 3. 
passive, 4. 

in relation to serum therapy, 4. 
produced by virus diseases, 9. 
racial, 3, 79. _ 
spleen in relation to, 825. 

Impetigo, Bockhart’s, 1423. 
bullosa, 1421. 
circinata, 1421. 
contagiosa, 1420-1421. 
as a cause of bald patches, 1498. 
pcdiculi in relation to, 1421, 1442. 
neonatorum, 1421. 
pityroides, 1423. 

Impotence, in Addison’s disease, 505. 
in Cushing’s s 3 mdrome, 478. 
in chronic lymphatic leukaemia, 806. 
in diabetes, 417. 
in Graves’s disease, 488. 
in Simmonds’s disease, 478. 
in tabes, 1645. 

suprarenal in relation to, 611. 
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Impotence, treatment of, 515. 

Impulses, obsessional, 1888. 

Inanition, mental disorder in, 184.3. 

Inclusion bodies, 8. 

Incompetence, aortic, 932-935. 
causes of, 927. 
mitral, 938-940. 
pulmonary, 941, 942. 
relative, 927. 

dilatation causing, 927. 
tricuspid, 943, 944. 
valvular, 927. 

Inconsistencies and incoherences in schizo- 
phrenia, 1867. 

Incontinence of urine and ficecs in cpilcnsv, 
1684. 

in cerebro- spinal fever, 51. 
in general paraly.sis, 1638. 
in lathynsm, 392. 

m lesions of corxius callosum, 1527. 
in lethargic encephalitis, 1581. 
Inco-ordination m chorea, 1697. 

in tabes, 1645. 

Indicanuria, 1285. 

in acute intestinal obstruction, 673. 
in acute peritonitis, 754. 
in heat-stroke, 348. 
test for, 1285. 

Indicator method of estimating reaction of 
blood, 406. 

Indigestion, angina mistaken for, 986. 
Indigo-carmine for testing individual 
kidney function, 1288. 

Industrial risks of poisoning, 361 et aeq. 
Infantile eczema, 1412. 
hemiplegia, 1626-1628. 
paralysis, 47, 1 668 ; and sea Poliomyelitis. 
Infantilism, 476. 
in glycogen disease, 693. 
intestinal, 633. 
with dwarfism, 476. 

Infarct, dohnition of, 1058. 
hsmorrhagic, 1058, 1059. 
pulmonary, characters of, 1163, 1164. 
white, 1058, 1059. 

Infarction of heart, 991 ; and sea under 
Heart. 

of lungs, 854, 1162 ; and see under Lungs. 
Infarcts m endocarditis, 915. 
in septic endocarditis, 14, 921. 
of spleen, 827. 

in chronic myeloid leukaemia, 803. 
ill typhoid, 80. 

pulmonary, m arterial pysemia, 14. 
in heart failure, 854. 
in typhus fever, 279. 

Infection, 1-3, 11. 

as cause of chronic catarrhal colitis, 649. 
gonococcus, 21-23. 

immunity as result of recovery from, 4. 
in relation to arthritis, 1350. 
individual reactions to, 2. 
path of, 2. 


Infection, septic, anaemia in, 773. 

spreading, m intracranial abscess, 1553. 
streptococcus, 16, 16. 
subject of, 2. 
susceptibility to, 2. 

vitamin lack in relation to, 442, 447. 
terminal, 14, 15. 

Infections, acute local, immune therapy of, 
19. 

chronic local, vaccine therapy of, 18. 
local, m relation to septicaemia, 12. 
thrombocytopenia in, 813. 
toxicmias, mental disorders in, 1842, 
1843. 

Infectious diseases, 11-324. 

hfcmorrhagio tendency, in, 811. 
of doubtful or unknown letiologVi 
285-300. 

Influenza, 167-173. 

acute pancreatitis in, 738. 
acute tracheitis in, 1120. 
aetiology of, 167, 168. 
age-incidence of, 167. 
and cerebro-spinal fever, 40. 46. 
and disseminated sclerosis, J653. 
and lethargic encephalitis, 1577, 
complications and sequclai of, 170, 171, 
1056. 

diagnosis of, 46, 88, 171. 
drug-treatment of, 172. 
febrile type of, 168. 
gastro-intostinal type of, 169, 170. 
general management of, 172. 
immunity after, 4. 
malignant tyjio of, 169. 
mortality, 172. 
myocarditis in, 945. 
nervous typo of, 170. 
prophylactic use of vaccines in, 172. 
jirophylaxiH of, 171, 172. 
respiratory type of, 168, 169. 
secondary infections in, 168, 172. 
streptococcus in, 15. 
symptoms of, 168-170. 
the pandemic outbreak of, in 1918-19, 
167. 

toxic cases, 169, 173. 
treatment of, 171-173. 
tuberculosis following, 170, 1193. 
variations in virulence of type, 167. 

"Influenzal heart,” the, 170, 171. 
meningitis, 168, 171, 1568, 1564. 

Infundibulum stenosis, 968. 

Inhalations for asthma, 1151. 
for bronchiectasis, 1158. 
for bronchitis, 1132, 1135, 1137. 
for laryngitis, 1100. 
for dulmonary tuberculosis, 1211. 
in tracheitis, 1121. 

Inheritance in relation to tubercular in- 
fection, 31. 

Inhibitions, lessened, in acute alcoholism, 
356. 
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Jacksonian fits in lesions of temporal lobes, 
1529. 

Jackson’s syndrome, 1520. 

Jacquet’s erythema infantum, 1410. 

Jactitation in epilepsy, 1679. 

Jaffe’s test for creatinin, 1284. 

Japanese lacquer, dermatitis from, 1408. 
river fever, 271 ; and aee Tsutsugamushi 
disease. 

Jargon aphasia, 1611, 1613. 

Jarisch-Herxheimer reaction, 213, 214. 

Jaundice, 683-691. 
acholuric, 689-691, 787. 
after arsphenamino preparations, 210, 
211, 213, 374. 
prevention of, 213. 
catarrhal, 693-605. 
ajtiology of, 684, 694. 
diagnosis of, 695. 
in influenza, 170. 

chronic splenomegalic haemolytic, 689- 
691. 

course of, as guide to diagnosis, 687. 
diagnosis of, 685-688. 
difterential diagnosis of causes of, 686-688. 
due to ascarides, 323. 
ffcces in, 685, 687. 
familial, 688, 689. 
haemolytic, 683, 687. 
hepatic, 683. 
hereditary, 689. 
in acute necrosis of liver, 696. 
in acute necrosis of pancreas, 738. 
in blackwater fever, 249. 
in cancer of gall-bladder, 734. 
in cancer of liver, 684, 718, 719. 
in cancer of the pancreas, 684, 745. 
in cancer of stomach, 684. 
in cholecystitis, 724. 
in chronic pancreatitis, 741. 
in cirrhosis of liver, 703. 
in congestion of liver, 691. 
in gall-stone disease, 684, 730. 
in heart failure, 855. 
in hydatids, 684, 715. 
in ilodgkin’s disease, 843. 
in infants, simple, 688. 
in influenza, 170. 
in kala-azar, 253. 
in miliaria, 243. 
in the newly born, 688, 
in paratyphoid fever, 95. 
in pneumonia, 1228, 1231. 
in portal pyaemia, 14. 
in relapsing fever, 234, 235. 
in Kocky Mountain tick typhus, 274. 
in apirocheetosis ictero-haemorrhagica, 
232. 

in subacute hepatic necrosis, 697. 
in suppurative pylephlebitis, 722. 
in syphilis of liver, 713, 714. 
in typhus fever, 279. 
in yellow fever, 179. 


Jaundice, Infective, 698. 
leptospirosis and, 229, 230. 
mental symptoms m, 1846. 
obstructive, 683, 684, 685. 

from intestinal worms, 323. 
pathology of, 683, 684. 
pruritus in, 685, 1397. 
recognition of, 685, 686. 
spirochaetal, 232. 
symptoms of, 684, 685. 
syphlltic, 713. 
toxic, 211, 213, 374. 

in trinitrotoluene poisoning, 386. ' 
treatment of, 688. 
urine in, 684, 685, 

van den Bergh reaction in, 685, 686. ' 

Jaw, affection of, in actinomycosis, 186. 
fixation of, in septic throat or teeth, 55. 

JejuDOStomy m acute dilatation of stomach, 
608. 

Jelly-fish stings, 332. 

Jenner and vaccination, 157. 

Jews, frequency of amaurotic familial 
idiocy m, 1624. 
of chorea among, 1698. 
of diabetes mclhtus aifloiig, 408. 
of pentosuria in, 429. 
of polycyihasmia vera among, 793. 
of suprarenal cortical hyperplasia 
among, 509. 

infrequency of pernicious anaunia among, 

778. 

liability of, to Gaueber’s disease, 834. 
to Laurence-Moon- Biodl syndrome 
480. 

to Niemann- Pick's disease, 8.35. 
to thrombo-angiitis obliterans, 1033. 
relative immunity of, to pulmonary 
tubercle 31, 1188. 

Joffroy’s sign in Graves’s disease, 487. 

Joint effusions (psoudo-artbritis), 1367. 
lesions in unduhmt fever, 129, 
pains in Henoch’s purpura, 816. 
in rat-bite fever, 237. 
in rheumatic fever, 289. 
in seiiticiemia, 13. 
in undulant fever, 129. 
in yaws, 226. 

swellings accompanying toxic rashes, 
1074. 

symploms in serum sickness, 8. 

Joints, affections of, in htemophilia, 818. 
in syphilis, 200, 202, 203, 206. 
diseases of the, 1350-1374. 
effusion of fluid into, 1367. 
haemorrhages into, in hajmoiihilia, 818. 
routine of examination of, in arthritis, 
1369. 

Jousset’s “ inoscopy,” 1262. 

Jugular pulse in heart disoaso, 850. 

veins, distension of, in auricular fibrilla- 
tion, 899. 

Juxta-artioular nodes, 228, 229. 
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Kabure disease, 310. 

Kaflndo, 303. 

Kahler*s disease, 1390. 

Kahn reaction in glandular fever, 287. 

for syphilis, 196. 

Kakkd, 459. 

Kala-azar, 251-255. 

Kanyemba, 304. 

Kaolin in acute diarrhoea, 627. 

Kaposi, multiple idiopathic sarcoma of, 
1487. 

“ Kata ” thermometer. Hill’s, 347. 
Katayama disease, 310. 
formosana in relation to schistosomiasis, 
309. 

nosophora in relation to schistosomiasis, 
309. 

Kayser-Fleischer zone of corneal pig- 
mentation, 1673. 

Keloid, 1486. 

Kendal’s fever, 176. 

Kerandel’S sign in African trypanosomiasis, 
Kerasin, 834. 

Keratinisation in vitamin A deficiency, 442. 
Keratitis in congenital syphilis, 205. 
in onchocerciasis, 318. 
in small-pox, 152, 156. 

Keratodermia blennorrhagica, 1357. 
Keratoma, senile, 1482. 

Keratosis, follicular, in scurvy, 451. 
gonorrhoeal, 1466. 
pharyngis, 541, 542. 

Kerlon celsi, 1434. 

Kernicterus, 1675. 

Kernig’s sign in acute poliorayehtts, 1570. 
ill cerebro-spinal fever, 38. 
in lethargic encephalitis, 1581. 
in meningeal spirochsctosis, 233. 

“ Kerose,” 1401, 1430. 

Ketonurla, 1294, 1295. 
causes of, 1294. 
tests for, 1 295. 

Ketosis, 407, 410. 

Kharophen, 214. 

Kharsivan, 208. 

Kharsulphan in syphilis, 208. 

Kidney, adeno- carcinoma of, 1343. 
adenoma of, 1343. 
amyloid infiltration of, 1040, 1328. 
atheromatous, 1320. 
benign growths of the, 1343. 
blastomycosis of, 191. 
the cardiac, 1297. 

circulatory disturbances of, 1297, 1298. 
coliform infection of, acute, 25. 
congestion of, 1297, 1298. 
cysts of the, 1345, 1346. 
diffuse hyperplastic arteriolar sclerosis 
of, 1316. 

diphtheritic lesions of, 98. 
disease in relation to cirrhosis of liver, 
705. 


Kidney diseases, classification of, 1299. 
diseases of the, 1283-1349. 
dysembryoinata of, 1343. 
fibromata of, 1343. 
function, estimation of, 1286-1288. 
function of individual estimation of, 
1287, 1288. 
granular, 15, 1317. 
hypernephroma of, 1343. 
hyperpietlc, 1319, 1320. 
in relation to regulation of blood, 406. 
infarction of, 1058, 1059, 1298. 

in septic endocarditis, 921. 
lardaceous disease of, 1328-1330. 
large white, 1309. 

lesions of, in blackwatei* fever, 247. 
in diphtheria, 98. 
in gout, 432. 

Ill hyperparathyroidism, 498, 499. 
in malaria, 241. 

in malignant hypertension, 1067, 1068. 
in spirochsetosis ictero-hsemorrhagica, 
231. 

in yellow fever, 178. 
malignant tumours of, 1343-1345. 
movable, 1346-1349. 
polycystic disease of the, 1345, 1346. 
sarcoma, 1343. 
secondary contracted, 1309. 
senile, 1320, 1321. 

symptoms in septic endocarditis, 921. 
toxmmic, 1299, 1301. 
tuberculosis of the, 1336, 1337. 
tumours of the, 1343-1345. 
waxy, 1328. 

disease of arterioles of, 1040, 1329. 
Kidneys, uratic deposits m, 432. 
Kiesselbach’s area, common sourco of 
epistaxis, 1088. 

King’s yellow, 371. 

Kink, pelvi-rectal m relation to megacolon, 
664. 

Kinking of ureter, 1347. 

Kinks, intestinal, in visceroptosis, 748. 
Klebs-Loelfier bacillus, 96, 97. 

Kline reaction for sypliihs, 196. 

Klumpke’s palsy, 1759, 1777. 

from birth injury, 1777. 

Knee-jerks, in ben ben, 460. 
in diabetes, 417. 
in heat hyperpyrexia, 349. 
in tabes, 1642, 1644. 

Knife-rest crystals in urine, 1285. 

Knoppe spider, 328. 

Koch, J., and the B. tuberculosis, 1189. 
Koch’s bacillary emulsion, 1211. 
comma vibrio, 119. 

subcutaneous test for tuberculosis, 33. 
tuberculins, 35, 1211. 

Koilonychia, 547, 776. 

Koplik’s spots in measles, 136, 140. 
Korsakoff’s syndrome, 359, 1781, 1826, 
1826, 1838, 1842. 
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Korsakoff *s syndrome, not confined to 
alcoholics, 1825. 
symptoms of, 1825. 

Krait bites, 331. 

Kroni^’s isthmus, 1198. 

Kubisagari, 301. 

Kyphosis m acromegaly, 473. 
in Cushing’s basopliilism syndrome, 475. 
m osteo-artliritis hypertrophica, 1359. 
in rickets, 457. 

Labia, primary syphihtic sore of, 196. 
Labio-glosso-pharyngeal paralysis, 1747. 
Laboratory workers, liabdity of, to un- 
dulant fever and tuberjemia, 130. 
Labyrinth, involvement of, in searlet fever, 
71. 

Labyrinthine vertigo, 1517 ■ and sec 
M6ni6re’s disease. 

Lachrymal gland, sAvelliug of, in mumps, 
164. 

Lacquer, Japanese, dermatitis from, 1408. 
Lactation, meiilal dlsurcJers associated 
with, 1845. 
psychoses of, 1845. 

Lacteal obstruction, results of, 636, 637. 
Lactic acid in resting juice in cancer of 
stomach, 602. 

Lactoflavin (riboflavin), 448. 

Lactose, tests for, 418. 

Lactosuria, 429. 

Ladder diet for diabetes, 421, 422. 

Laelaps australicensis, 270. 

Laennec’s cirrhosis, 700. 

“ perles ” in asthma, 1150. 
in bronchitis, 1138. 

Laevulose, tests for, 418. 
tolerance test of hepatic function, 682, 
683. 

Lsevulosuria, 429. 

Lake’s mixture for local use in laryngeal 
tuberculosis, 1108. 

Lulling, 1618. 

Lamblia intestinalis, 207 ; and ace Giardia. 
Landry’s paralysis, 1785, 1788. 

Lange’s colloidal gold test m disseminated 
sclerosis, 1657. 

in syphilis of nervous system, 1558, 
1629, 1630. 

Langerhans, islands of, in diabetes, 410, 
412, 415. 
structure of, 412. 
tumours of, 414. 

Lardacein, 1329. 

Lardaceous disease, 1328-1330. 
following empyema, 1256. 
in bronchiectasis, 1156. 
in chronic tuberculosis, 1202. 
of arteries, 1040. 
of spleen, 1040. 

Larva mfgrans, 1498. 

Laryngeal affections in diphtheria, 104. 
m measles, 138, 141, J42. 


Laryngeal affections in small-pox, 149, 152, 
156. 

in whooping-cough, 113. 
complications in small-pox, 149. 
crises, 1114. 
in tabos, 1647. 

treatment of, 1651. 
diphtheria, 100, 104, 108. i 

mortality of, 105. 

nerves, pressure on, by thoi^acic 
aneurysm, 1046. 

recurrent, in cancer of, cesophatus, 
557. 

obstruction, causes of, 104, 105. 
paralysis, 1112-1116, 1518, 1519. 
abductor, 1113. 
adductor, 1115. 
aotiology of, 1115. 
bilateral recurrent, 1113. 
diagnosis of, 1113. 1114. 
functional, 1115, 1116. 
in mediastinal tumour, 1280. 
prognosis of, 1115. 
total recurrent, 1113. 
treatment of, 1116. | 

varieties of, 1116, 1116,4619. 
signs of aortic aneurysm, 1045, 1046. 
spasm, death from, in whooping-cough, 
113. 

spasms in hydrophobia, 1586. 
stridor, congenital, 1104. 
symptoms in chronic arsenical poisoning, 
372. 

in influenza, 169. 
in measles, 138, 142. 
ulceration in paratyphoid fever, 95. 
in typhoid fever, 86. 
sypblUtic, 1105. 
tuberculous, 1106, 1107. 

Laryngectomy, indications for, 1112. 
Laryngismus stridulus, 1117, 1118, 1785. 
ifitiology of, 1117. 
in relation to adenoids, 1097, 1117. 
in rickets, 457. 
symptoms of, 1117. 
treatment of,- 1117, 1118, 

Laryngitis, acute, in cluldren, 1099, 
1100. 

acute catarrhal, 1099, 1100. 
chronic, 1102-1104. 
diagnosis of, 104. 
in measles, 138, 142. 
membranous, 1102 
mdematous, 1101, 1102. 
sleca, 1103. 
spasmodic, 1100. 
stridula, 1100. 

in relation to adenoids, 1097, 1100. 
syphiUtic, hoarseness in, 1105. 
tuberculous, 1106. 

Laryngo-flssure, indications for, 1112, 
-tracheo-bronchltis, acute fulminating, 
1101 . 
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Larynx, affections of the, in typhoid, 80, 

86 . 

angiomata of, 1109. 
angio-nenrotic a;dema in, 1101. 
chondroma of, 1109. 
cicatricial stenosis of, 1118, 1119. 
cysts of, 1109. 

diphtheritic infection of, 98, 100. 
diseases of the, 1099-1 IJ 9. 
epithelioma ol, 1110, 1111. 
fibroma of, 1108, 1109. 
lipoma of, 1109. 
lupus of, 1106, 

malignant tumours of, 1110-1112. 

Krishaber’s classification of, 1110. 
multiple papillomata of, 1110, 
myxoma of, 1109. 
necrosis of, in araall-pox, 1 52. 
oedema of, 1101. 
oedema of, in erysipelas, 20. 
papilloma of, 1109. 
paralysis of, 1112-1116, 1514. 
perichondritis of, 1118. 
spasmodic affections of, 1116-1118. 
syphilis of the, 1105, 1106. 
syphilitic stenosis of the, 1106, 1118. 
tuberculosis of, 1100-1108, 1193. 
tumours of, 1108-1112. 

Latah, 301. 

Lateral bands, in pharyngitis, 538, 541. 
recess, localising symptoms of lesions of 
1635. 

neurofibromata of, 1535. 
sinus, thrombosis of, 71 K^'OO. 

Lathyrism, 391, 392. 

Lathyrus sativiis, eating of, the cause of 
lathyrism, 391. 

Latrodectus concinnus, 328. 
geometricus, 328. 
hasseltii, 328. 
indistinctus, 328. 
mactans, 328. 

Laurence-Moon-Bledl syndrome, 480. 
Laveran’s work on malaria, 238. 

Laverania malarise vel prsecox, 239; and 
see Plasmodium falciparum. 

Lead, abortifacient uses of, 362. 
elimination of, 368, 369. 

acidosis in relation to, 368. 
excretion of, 363. 

for protection against X-ray injury, 353, 
355. 

Lead, colic, 360, 361. 305, 368, 675. 
encephalopathy, 364, 366, 368. 
in healthy urine, 363. 
neuritis, 361, 1789 ; and see under Neuritis, 
occupational risks from, 361, 362. 
palsy, 363, 365. 
poisoning, 360-370. 
accidental causes of, 362. 
acute, 360, 361, 

status epilepticuB in, 1688. 
alcoholism predisposing to, 301. 


Lead poisoning, and atheroma, 103S, 
antidote to, 361, 
chronic, ajtiology of, 361, 362. 
pathology of, 362-364, 
prognosis of, 364, 306. 
prophylaxis of, 366, 367. 
symptoms of, 364, 366. 
trades liable to, 361, 362, 364. 
treatment of, 360-369. 
poisoning, chronic, clinical history of, 364. 
diagnosis of, 366. 
mental disorder in, 1842. 
occupational, prevention of, 360, 367. 
poisoning, cntcrospasm in, 365, 368, 617. 
gout m relation to, 364, 430. 
high blood-pressnro in, 364. 
in relation to arterial hyjwrplastio 
sclerosis, 1035. 
mental disorder in, 1842. 
sources of, 361, 362, 364. 
storage of, in the body, 363. 
tetra ethyl poisoning, 369, 370. 

Leads in electro-cardiography, 1000, 1001 . 
League of Nations Health Organisation 
programme for ireatmont of 
syphilis, 220, 221. 

Leber's type of familial optic atrophy, 
1504. 

Lederer, acute haemolytic anaemia of, 789. 
Leeches for pain of pleurisy, 1246. 
for passive hyperasmia of lung, 1161. 
in distension of right chambers of heart, 
872. 

Lees’ inhalation treatment of tuberculosis, 
1211 . 

Leishmania braziliensis, 256. 
donovani, 251. 
infantum, 251. 
tropica, 255. 

Leishmanial parasites, 251. 

Leishmaniasis, 251-257. 

American dermal, 256, 257. 
Xjoat-kala-azar dermal, 253. 

Lemons, anti- scorbutic value of, 449, 450. 
Lenticular degeneration, chronic, cirrhosis 
of liver in relation to, 70 1 . 
hepato-, 1673. 

ganglion, injury to, results of, 1505. 
opacities in hypoparathyroidism, 601. 
progressive, 1673. 

Lentigo, 1490. 

Leonine facies of leprosy, 122. 

Leontiasis ossea, 1379. 

Lepothrix, 1441, 

Lepra reaction, treatment of, 124. 

Leprosy, 121-124. 

letiology of, 121. 

Asturian, 463. 
anaesthetic, 122, 123, 1397. 
cutaneous, 122. 
diagnosis of, 123. 
distribution of, 121. 
eruption in, 122. 
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Leprosy, mixed, 123. 

mode of spread, 121, 122. 
nerve, 122. 
nodular, 122. 
of trachea, 1125. 
pathology of, 121, 122. 
prognosis in, 123. 
prophylaxis in, 123- 
symptoms of, 122, 123. 
transmissible only to man, 121. 
treatment of, 123, 124. 
tuberculous, 123. 

Leptazol in heart disease, 868. 

Leptomeningitis, 102, 1556, 1631. 

Leptospira autumnalis, 230. 
canicoia, 229, 230. 
grippo-typhosus, 229, 230. 
hebdomadis, 229, 230. 
pyrogenes, 230. 
strains of, 229, 230. 

Leptospira ictero-haemorrhagiae, 229, 230, 
231. 

Leptospirosis, 229, 230. 
and jaundice, 229, 230, 
clinical jucture of, 229. 
without jaundice, 230. 

Lethargic encephalitis, 1 576 ; and see 

Encephalitis, lethargic. 

Lethargy in lethargic encephalitis, 1579. 
in lajud aviation ascents, 339. 
in sleeping sickness, 258. 

Leucin in pancreatic cysts, 743. 
in urine, 1297. 

in cirrhosis of liver, 705. 
in erysipelas, 697. 
in leukflemia, 697. 
in necrosis of liver, 697. 
in small-pox, 697. 
in typhoid fever, 697. 

Leucobilin in sprue, 639. 

Leucocyte count in leu co- erythroblastic 
anajmia, 783. 

in j)rognosis of sopticasmia, 13. 

LeucocyteSi dift'erential count of, 796, 
in gastric “ resting- juice,” 567. 
in relation to immunity, 796, 797. 
normal number of, 796. 
role of, 796. 
varieties of, 796. 

Leucocytosis, 796, 797. 
in abscess of lung, 1179, 
in acholuric jaundice, 690. 
in acute appendicitis, 678. 
in acute endocarditis, 916. 
in acute poIiomyoMtis, 240. 
in amoebic abscess of the liver, 710. 
in bacillary dysentery, 117. 
in cerebro-spinal fever, 38, 40. 
in cholera, 119, 
in diphtheria, 101. 
in diverticulitis, 661. 
in empyema, 1257. 
in filariasis, 317. 


Leucocytosis in glandular fever, 286. 
in gout, 432. 

in Hodgkin’s disease, 843. 

in leptospirosis, 229. 

in leuka3mia, 802, 804, 806. 

ill lobar pneumonia, 1229, 1236, 

in measles, 136, 138. 

in mumps, 164. 

in the now-born, 796. 

in Oioya fever, 131. 

in porinephno abscess, 1335. 

in plague, 126. 

ill polyeythfinmis , 794. 

in pregnancy, 79C. 

in pyeUtis, 1331. 

in relapsing fever, 235. 

in rheumatic fever, 290 \ 

in Rocky Mountain lick typhus, 27^ 

in scarlet fever, 68 

in septic endocarditis, 919, 922. 

in spirochaetosis, 232, 233. 

in suppurative enrcphalitis, 1552. 

in suppurative pylephlebitis, 722. 

in syphilis, 201. 

iu trench fever, 283. 

in tuberculous meningitis, 48. 

in typhoid, 83, 85. 

in typhus, 278. » 

in whooping-cough, 111, 113. 

neutrophil, 796. 

pathological, causes of, 796. 

physiological, 796. 

stimulants of, 17. 

Leucodernila, 1490. 
in the tropics, 1494. 
syphilitic, 198. 

Leucopenia, 799. 
causes of, 799, 

conditions of ooenrreure of, 799. 

in benzene poisoning, 383. 

in dengue, 181. 

in influenza, 170. 

in kala-azar, 253, 

in measles, 138. 

in phlebotomus fever, 181. 

in relapsing fever, 235. 

in relation to bacterial attack, 799. 

in tynhoid, 85. 

in typhus, 278. 

primary splenic granulocytopenic, 800. 

Leucoplakia, 203, 204. 

Leuksemla, 802-800. 
acute, 806-809. 
aetiology of, 806. 
anginal type of, 807. 
diagnosis of, 808, 809. 
experimental, 802. 
hasmatology and pathology of, 803. 
haimorrhagic typo of, 807. 
lemopenio cases of, 808 
prognosis and treatment of, 809. 
symptoms of, 800-808. 
tumours in, 807, 808. 
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LeuksBmia, a‘tio]og3^ uf, 802. 
aleuksemic, 806, 808. 
and lymphadenoma (iitia, 1480. 
blood uric acid in, 430. 
chronic lymphatic, 605, SOG. 

myeloid, 803-805. 
cla.3£)iiicatjon of, 802, 803. 
cutis, 1480. 
eosinophilic, 797, 798. 
leucopenic, 806. 
mixed, 784. 
monocytic, 802, 833. 
myelocytic, 803. 
pruritus in, 1402. 
relation of, to neoplasm.s, 802. 
spleno-medullary, 8o3 . 
symptoms of, 104, 803, 804, 805, 806, 807, 
808. 

terminal infection in, 15. 
treatment of, 804, 805, 806, 809. 
types of, 802. 

Leukanaemla, 7S3, 781. 

Leukosis, 802. 

Levator ani muscles in j eUbiun to conslix>a- 
tion, 622. 

in relation to visceroptosis, 750. 

Levi-Loraine syndrome, 476. 

Lice in relation to relapsing fe^'cr, 234, 235. 
in relation to trench fever, 281, 284. 
in relation to typhus fever, 276, 280. 
Lice-borne relapsing fevers, 235. 

Lichen obtusus, 1474. 
pilaris, 1474. 
planus, 1473-1476. 
aetiology, 1473. 
annularis, 1474. 
atrophicus, 1474. 
bypertrophicus, 1474. 
linearis, 1474. 
verrucosus, 1474. 
scrofulosorum, 1463. 
simplex chronicus of Vidal, 1474. 
spinulosus, 1474. 

Lichenificatlon in pruritus, 1403, 1414, 1419. 

of anus and vulva, 1414. 

Ligaments, hbrositis of. 1369. 

Ligature ol arteries for aneurysm, 1050, 
1061, 1052. 

of veins for aneu^sm, 1051. 

Lightning pains in subaeuto combined 
degeneration, 1738, 1742. 
in syphilis, 200. 
in syringomyelia, 1729. 
in tabes, 1642, 1646, 1649. 
treatment of, 1661. 

-stroke, death from, 345. 
injuries in, 344, 345, 346. 

Limnaea truncatula in relatioji to fascioli’ 
asis, 305. 

Llnea atrophicsB in typhoid, 86. 

Llneae distensss in Cushiug^s syndrome, 
475. 

Llnguatuia seriata, 325. 


Lipcemia in diabetes, 416. 
retinalis, 417. 
retinal vessels in, 416. 

Lipase, 737. 

Lipiodol, intrathecal injection of, for 
diagnostic purposes, 1722. 
use of, in diagnosis of bronchiectasis, 
1166. 

use of, in diagnosis of tumours of lung, 

1223. 

Lfpodystrophia progressiva, 439. 

symptoms of, 439. 

Lipoma of skin, 1437. 

Lipomata in adiposis dolorosa, 478. 
Lipomatoses, the, 439, 440. 

sites of fatty deposit in, 440. 

Lipomatosis, nodular circumscribed, 440. 

of the neck, dilfuse symmetrical, 440. 
Lisping, 1619. 

Lissauer type of general paralysis, 1639. 
Litten’s sign in pleural adhcvsion, 1248. 
Little’s area as common site of epistaxls, 
10S8. 

disease, 1621, 1622. 

Liver, actinomycosis of, 186. 
acute and subacute necrosis of, causes of, 
695, 696. 

necrosis of, 696, 697. 

symptoms of, 696, 697. 
yellow atrophy of, 696; and sec Liver, 
acute necrosis of. 

ammbic abscess of, 263, 264, 709-711. 
and stomach treatment of nnaunia, 821, 
822. 

as store-house of vitamin A, 442. 

attacks, 700. 

cancer of, 602, 717-720. 

aetiology and pathology of, 717, 718. 
diagnosis of, 719, 720. 
primary, 717, 718. 
prognosis of, 720. 
secondary, 718. 
sites of, 717, 718. 
spread of, 717, 718. 
symptoms of, 718, 719. 
treatment of, 720. 
tumour in, 719. 
cells, necrosis of, 69G. 
cirrhosis of the, 698. 

EBtiology of, 701. 
ago-incidence of, 701. 
alcohol in relation to, 358, 701, 702. 
associated with chronic lenticular 
degeneration, 701. 
with splenic anasmia, 701, 839. 
biliary, 698. 

compensatory portal circulation in, 
702. 

diagnosis of, 706, 706. 
forms of, 698. 

geographical distribution of, 700, 701 
hseraatemesis in, 679, 703. 
besmatoporphyrinuria in, 1295. 
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Liver cirrhosis in cbildron, 700. 
in chionic alcoholism, 368. 
in clonorchiasia, 307. 
in hepato-lenticular degeneration, 
1673. 

in kala-azar, 262. 

in relation to hiemocliromatoaia, 707. 

in schistosomiasis, 309. 

megalocytic anamiia in, 780. 

multilobular, 700. 

not necessarily alcoholic, 701. 

pathology of, 698, 699, 701, 702. 

pericellular, 698, 712. 

perilobular, 698, 699. 

poisons in relation io,701, 702. 

portal, 700. 

obstruction in relation to, 702, 704. 
prognosis of, 706. 

S 3 'mptom 8 of, 702-706. 
syphilitic, 712-716. 
terminal infection in, 15 
treatment of, 706, 707. 
tuberculous disease with, 705. 
eoiiditioiis of, in relation to jaundice, 687. 
congestion of the, 691, 692. 
diseases of the, 682-720. 

megalocytic anaemias in, 780. 
dullness in acute peritonitis, 754. 
enlarged, in acute necrosis, 697. 
in cancer, 718. 
in cirrhosis, 702, 703. 
in congenital syphilis, 712, 713. 
in congestion, 691. 
in epidemic catarrhal jaimdico, 698. 
in Gaucher’s disease, 834. 
in glycogen disease, 693. 
in hepatitis and abscess, 709. 
extract, amemias responding to, 468, 
779-780. 

in ha 3 morrhagic scarlet fever, 78. 
in pellagra, 448. 
in sprue, 641 . 

extracts, preparations f)f, 821. 
fatty degeneration of Idie, in ackee poison- 
ing, 390. 
fibrosis of, 702. 
guminata of, 713, 714. 
hobnailed, 702. 

in hepato-lenticular degeneration, 
1673. 

hydatid of the, 316, 716-717. 
hydatid abscess of, 716. 
in amoebic hepatitis and abscess, 710, 
711, 712. 

in blackwater fev^, 247. 

in heart failure, 854, 855- 

in Hodgkin’s disease, 841 . 

in hydatid disease, 314, 315. 

in malaria, 241, 243. 

in relation to metabolism, 394, 395, 

in small-pox, 147. 

in spirochaetosifl ictero-hairaorrhagica, 
232. 


Liver, infootions of, 693. 
inflammation of, 698. 
lesions of, following arsphenamiue treat- 
ment, 212, 213. 

in amoebic dysentery, 263, 264, 266. 
in ancylostomiasis, 321. 
in blaclcwater fever, 247, 248. 
in kala-azar, 252, 263. 
in leukaemia, 803, 805, 807. 
in Oroya fever, 131. 
in paratyjihoid fever, 95. 
in South Amciiean trypanosomiasis, 
261. 

in spiiocliaetosis ictoro-lnemor^agica, 
231. 

in typhoid, 80. 
in yellow fev< r, 177. 

mediastino-iJerieardiac psoudo-cirilihosis 
of, 901. 

necrosis of, acute and subacute treatment 
of, 679. 

ntiology of, 695, 696. 
diagnosis of, 697. 

in epidemic catarrhal jaundice, 322, 
m tetrachlorcthano poisoning, 389. 
in trinitrotoluene poisoning, 386. 
pathology of, 696. i 

lioisons simulating, 3^)6, 397. 
prognosis of, 696. 
symptoms of, 696, 697. 
treatment of, 697. 
iyrosinuria and leueinuria in, 697. 
nutmeg, 691. 

pulmonary emphyBcina in association 
with, 1174. 

pericardiac pseudo-cirrhosis of (ihek’s 
disease), 961. 
poisoning, 695, 696. 
poisons acting on the, 695, 696. 
primary growths of the, 717. 
pulsating, in congestion, 691. 

in tricuspid stenosis and regurgitation, 
943, 944. 
pulse, 849. 

replacement fibrosis of, 695, 696. 
rot in sheep, 305. 
sarcoma of, 717. 

secondary growths of the, 602, 718. 
subacute necrosis of, 697, 098. 

symptoms and diagnosis of, 696, 697. 
symptoms in hepato-lenticular degenera- 
tion, 1674. 

syphilis of the, 71 2-716. 
syphilitic cirrhosis of the, 712, 713. 
tenderness over, 703, 709, 712. 
treatment in pellagra, 466. 
in sprue, 641. 

in subacute combined degeneration, 
1742. 

of ansQinias, 821, 822. 
of pernicious anieiuia, 782, 821, 822. 
of tropical macrocytic ansemia, 468. 
tumours of, jaundice in, 684. 
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Loa loa, 316, 317. 

Lobectomy, for absceas of Jiiag, 1182. 
for brouchiectasiB, 1158. 
for new-gi'owths of luiig, 1221. 

Lobsters as cause of bacterial food puison- 
mg, 395. 

Localisation of corobial lesions, 1525-1545. 
Localising symptoms of apoplexy, 1600, 
1601, 1604. 

Lockjaw, 53 ; and see Tetanus. 

Locomotor ataxia, 1641 ; and see Tabes 
dorsaUs. 

Loculation syndrome, 1720. 

LoefRer’s syndrome, 797. 

London paste for removal of tonsils, 537. 
Long thoracic nerve, anatomy and physi- 
ology of, 1758. 
lesions of, 1758. 

Loraine-Levi type of dwarAsm, 476. 
Lordosis in Cuahing’s syndrome, 475 
in pseudo-bypertropluc paj’alysis, 1 79*9. 
Louse-borne typhus fever, 275-2S0. 

Lugot’s iodine m Graves’s disease, 490. 
Lumbago, 1369, 1371, 1372. 

associated with subaraehnoid huMuor- 
rhage, 1590. 

Lumbar puncture, 42, 44, 52, 1557. 

unporiarice of, for diagnosis of menin- 
gitis, 48. 

in acute policmyelitis, 1569. 
in apoplexy, 1 604. 
in cerebro-spinal fever, 42, 41, 52. 
in heat hyperpyrexia, 350. 
in hydrocephalus, 52. 

Ill lethargic encephalitis, 1577, 1578. 
in meningitis, 42, 44, 52. 
in .post-basic meningitis. 42. 
in relation to intracranial tumoui'o, 
1542. 

in uraemia, 1328. 

risks of, in intracranial tumour, 1542. 
technique of, 1657. 

Lumbo-sacral cord paralysis afUir parturi- 
tion, 1776. 

Lumbo-sacral plexus, lesions of, 1765 -1766. 
Luminal, addition to, 1842. 
in epilepsy, 1691 . 

Lung, abscess of the, 1178-1181, 1231. 
aitiology of, 1178, 1179. 
bacteriologj'^ of, 1178. 
complications and sequela) of, 1180. 
diagnosis of, 1180. 
in broncbiccta,sis, 1166. 
in typhoid, 80, 86. 
inhalation, 1178. 
metapneumoinc, 1179. 
pathology of, 1179. 
prognosis of, 1180, 1181. 
surgical treatment of, 1181. 
symptoms of, 1179, 1180. 
treatment of, 1181. 
acquired collapse of, 1166-1169. 
actinomycosis of the, 1216, 1217. 


Lung, active collapse of, 1166-1168. 
hyj>crii‘n\ia of, 1159. 
acute interstitial emphysema of, 1178. 

vesicular emphysema of, 1178. 
albinism of the, 1173. 
aspergillosis of, 1217. 
atrophic emphysema of, 1176. 
blastomycosis of, 191. 
brown induration of the, 1160, 1183. 
carcinoma of, 1219. 
carriifi cation of, 1249, 1251. 
chronic cedema of, 1162. 
cirrhosis of, 1183. 
collapse of the, 1165-1169. 
in diphtheria, 98, 103. 

Ill whoophig-t.ough, 1 12. 
collateral bypermmia of, 1 159. 
compensatory emphysema of, 1 179 
congenital collapse of, 1165 ; and see 
Atelectasis. 

congenital cystic disease of, 1154, 1157, 
1222-1224. 

congestion of, as sequel of infliionzu, 17U. 

in lieart failure, 854, 
dust disease of the, 1185 ; and see 
Pn eii mokoniosis . 
embolism of, 1062. 
emphysema of the, 1172 -1178. 
acute-interstitial, 1178. 

vesicular, 1178. 
aetiology of, 1172, 1176, 1177. 
atrophic, 1176. 
compensatory, 1177. 
compheationa of, 1175. 
course of, 1176. 
diagnosis of, 1176, 1177. 
hypertrophic, 1172. 
in asthma, 1150. 
in chronic bronchitis, 1139 
in diphtheria, 98, 103. 
in relation to broncho-pneumoiud, 
1239. 

in whooping-cough, 111, 112 
large-lunged, 1172-1176. 
pathogenesis of, 1172, 1173, 
pathology of, 1172, 1173, 1176, 1177. 
prognosis of, 1175. 
secondary, 1177. 
senile, 1176. 
small-lunged, 1176. 

subcutaneous, from sudden decom- 
pression, 334. 

symptoms of, 1174, 1176, 1177, 1778. 
treatment of, 1175, 1176. 
varieties of, 1172. 

fibroid disease of, 1183 ; and see Pul- 
monary fibrosis. 

fibrosis of, pneuxnokoiiiosis in relation, 
to, 1183, 1186. 
fluke disease, 1222. 
fluxionary hypereemia of, 1 1 69. 
gangrene of, 85, 1181-118.3, 1231. 
aetiology of, 1181, 1182. 



1970 


INDEX 


Luug, gangrene, bacteriology of, 1181, 1182. 
complications and sequelai of, 1182, 
course of, 1182. 
diagnosis of, 1182. 
following inf^arction, 1163. 
in bronchial obstruction, 1144. 
m bronchiectasis, 1155. 
in scurvy, 453. 
in thoracic aneurysm, 1048. 
in typhoid, 80, 85. 
pathology of, 1182. 
prognosis of, 1182, 1183. 
putrefactive products formed in, 1182. 
symptoms of, 1182. 
treatment of, 1183. 
gummata of, 1221. 
honeycomb, 1154. 

hydatid disease of, 314, 315, 1224, 1225. 
hypersemia of, 1169-1161. 

and oedema of, 1159-1162. 
hypertrophic emphysema of, 1172-1176. 
hypostatic congestion of, ietiology of, 
1160. 

in scarlet fever, 69. 
in typhoid, 80, 81, 85. 
in typhus, 275, 278. 
idiopathic emphysema of, 1173. 
infarction of the, 14, 654, 915, 1060, 1162- 
1105. 

in chronic nephritis (secondary), 1312 
lesions of, in cancer of msophagus, 657. 
in dijjhthena, 98. 100, 103. 
in jjsiltacosis, 175, 176. 
in typhoid, 80. 
lobar collapse of, 1166-1168. 
lobular collapse of, 1168. 
localised emphysema of, 1177. 
massive collapse of, 116G. 
new-growths of the, 1219-1222. 
oat-celled tumour of, 1219. 

(Bdema of, 1161. 

acute or hyperacute, 1161, 1162, 
chronic, 1162. 
in heart failure, 856, 874. 
pathology of, 1161. 

Pancoast tumour of, 1220, 1221. 
pancreatisation of the, 1218. 
paragonimiasis of, 1222. 
passive coilapse of, 1168, 1 160. 
peribronchial llbrosis of, 1139. 
pieurogenous cirrhosis of, 1183. 
secondary emphysema of, 1177. 
seniie emphysema of, 1176. 
substantive emphysema of, 1172. 
syphilis of the, 1218, 1219. 
torulosis of, 192. 

tuberculosis of the, 1188 ; and see 
Pulmonary tuberculosis. 

LungSj (Edema of, m acute ucphntis, 1306. 

Lupus and tuberculosis of nose, 1003, 1094. 
erythematosus, 1464-1466. 
of larynx, 1106. 
of nose, 1094. 


Lupus of pharynx, 544. 
pernio, 1476, 1478. 
verrucosus, 1462. 
vulgaris, 1460-1462. 

bovine type of bacillus in, 30 
diagnosis of, 1461. 
in relation to cancer, 1461. 

Luteinising hormone, 519. 

Lymph glands or nodes, cervical tuberculous, 

840. 

diseases of the, 839, 840. 
in acute leuk.cmia, 807. 
in chronic lymiJhatic leukcemia,\ 805, 
806. 

in diphtheria. 99, 101. 
in rheumatoid arthritis, 1352. 
neoplasms of, 840. 
structure of, 838. ' 

in glanders, 60. 
in Hodgkin’s disease, 841, 842. 
in plague, 126. 
in rat-bite fever, 237. 
in serum sickness, 8. 
in syphilis, 196. 
in trypanosomiasis, 258, 261. 
in tuberculous peritonitis, 761. 
ill typhoid, 80. 
inalignani disease of, 840. 
luberciilosis of, 839. 
scrotum, 316. 

Lymphadenitis, acute generalised, 840. 
local, 839. 

chronic generalised, 840. 
local, 839. 

tuberculous, 839, 840. 
in mitc typhus, 270. 
noil tuberculous granulomatous, 183, 
in mite typhus, 270. 

Lymphadenoma, 841-844 ; and see Hodg- 
kin’s disease, 
cutis, 1480. 

Lymphadenomatous nodules, 841, 842. 

Lymphadenosis, chronic, 805. 

Lymphangioctasis, 830. 

Lymphangioma circumscriptum, 1488. 

Lymphangitis, 839. 

causative organism of, 15. 

filarial, 317. 

in erysipelas, 20. 

in glanders, 60. 

in malignant pustule, 58. 

in rat-bite fever, 237. 

in tsutsugamushl disease, 271. 

Lymphatic system, diseases of, 838-846. 
vessels, diseases of the, 839. 

Lymphatics in rat-bite fever, 237. 
of penis in primary syphilis, 196. 

Lymphatism, 845. 

Lymphocytes, 796, 798. 

Lymphocytic cell exudate in pure tuber- 
culous infections, 34, 

Lymphocytosis, 798. 

in dengue, 181. 
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Lymphocytosis, in glandular fever, 286. 
in mumps, 164. 

in sinus thrombosis in children, 1610. 
in subacute combined degeneration, 
1737. 

in syphilis, 201. 
in unduleiit fever, 129. 
Lympho-granuloma inguinale, 182. 

venereum, pseudo-arthritis associated 
with, 1367. 

Lymplio-granulomata of skin, the, 1476- 
1481. 

Lymphoid hyperplasia m acromegaly, 472. 
Ill chronic lymphatic leukaemia, 806. 
tissue changes in diphtheria, 99. 
situations of, 838. 

Lymphopathia venereum, 182-184. 
Lymphorrhages in myasthenia gravis, 1787. 
Lymphosarcoma. 844, 845. 

Lymphuria, 317. 

Lyon-Meltzcr method of detecting gall- 
stones, 731. 

Lyssa, 295. 

Lyssophobia, 206. 

M. and B. 693, 16. 

Macaca mulatta in relation to yellow fever 
177. 

MacBurncy’s point, 677. 

McCarrison*s experiments on vitamin de- 
ficiency, 447, 460. 

Macewen’s sign in hydrocephalus, 42. 
Mackenzie on heart failure, 858. 

MacLean and de Wesselow’s urea concentra- 
tion test of ren.al cflicienoy, 1286. 
Macrocytosls, disappearance of, as guide to 
treatment of anaemias, 822. 
Macrogenitosomia, 517. 

Maculae cerulese, 1443. 

Macule, 1397. 
of small-pox, 148 

Madura foot, 189 ; and see Mycetoma. 
Madiirella as cause of mycetoma, 1 89. 
Magnesium sulphate as biliary stimulant, 
696, 726. 

in lead x^mwoning, 361. 
trisilicate in gastric and duodenal ulcer, 
592. 

Maidismus, 403. 

Main en griff e in progressive muscular 
atrophy, 1746. 
in syringomyelia, 1729. 
in ulnar paralysis, 1764, 
succulente m syringomyelia, 17.30. 
Maintenance diet for diabetes, 420, 421. 
Maize, as cause of pellagra, 463. 

vitamin Bg in, 448. 

Mai de la rosa, 448, 463. 
del sole, 403. 

Maladaptations in schizophrenia, 131. 
Maladie de Carrion, 131 ; ayui me Oroya 
fever. 

de Woillez, 1159, 1232. 

Malaise, toxromio, 11. 


Malaria, 238-246. 
aestivo-autumnal, 242. 

{Etiology, 239-241. 
benign tertian, 242. 
blackwater fever in relation to, 247. 
cerebral forms of malignant, 243. 

Ceylon epidemic of, 239. 
choleraic form of, 120. 
clinical types of, 242, 243. 
comxilications and soquelag of, 243, 
definition of, 238, 239. 
diagnosis of, 244. 
distribution of, 239. 
history of, 238, 239. 
incidence of, 239. 
malignant tertian, 242, 243. 

morbid anatomy of, 241. 
mosquitoes which transmit, 240. 
parasites, 239, 240. 

differentiation of species of, 240. 
human iihase of, 2,39. 

Ill blood smears, 240, 241. 
hfe cycle of, 239, 240. 
mosquito phase of, 239. 240. 
staining of, 240, 241. 
pathology of, 241, 242. 
pernicious, 245. 

forms of, 245. 
prognosis of, 246. 
lirophylaxiB of, 246. 
quartan, 242. 
sub- tertian, 212, 243. 
symptoms of, 242-243. 
therapy in general paralysis, 1640. 
treatment of, 244-246. 
types of pyrexia in, 212. 
typhoid and, 84. 

Malassezia tropica, 1498. 

Malattia della miseria, 403. 

Male hormone preparations, 514. 

Malignant disease in relation to amemia, 
773. 

endocarditis, 918 ; and sec Endocarditis, 
septic. 

oedema, 58. 

pustule, 57 ; and see Anthrax. 
Malingering, 1877, ]880. 

Mallein test for glanders, 60. 

Malta fever, 128 ; a'tid see Undiilant fever. 
Mandelic acid prexiarations m coliform 
bacillus infections, 28. 
in pyelitis, 1337. 

Mandl’s solution, 536, 541. 

Manganese, coUosol, in furuncle, 94, 1425. 
in industry, 378. 
poisoning, 378, 379. 

Parkinsonian symlronio in, 1342. 
Iiathology of, 378. 
symptoms of, 378. 

Mania, 1851-1863. 
aetiology of, 1851. 
and catatonia contrasted, 1873. 
us early symptom in uraunirv, 1325. 
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Mania^ course of, 1860, 1861. 
flight of ideas in, 1855. 
in chorea, 1701. 
in general paralysis, 1839. 
in tetra-othyl lea.d poisoning, 370. 
pathology of, 1854, 1855. 
prognosis of, I860, 1861. 
symptoms of, 1855-1859. 
treatment of, 1861-1863. 

Mania a potu, 356, 1 837. 

Manic-depressives, lability and responsive- 
nosH of, 1852. 

Manson’s milk treatment in sprue, 640. 
work on malaria, 238. 

Mansonella ozzardi, 316. 

Mantoux’s intradermal test for titborculosi.s, 
34, 1206. 

Maragliano's scrum for tuberculosis, 1212, 

Marasmus in congenital syphilis, 206. 

Marble bone disease of Albers-Schbnbcrg, 

784. 

Marchiafava-Michieli type of haemolytic 
anremia, 789. 

Marie’s delayed cortical atrophy, 1664. 
disease, 1375. 

Marie-Strumpell disease, 1362. 

Marmite as stimulant of rcticulooytosis, 468, 
in beriberi, 462. 
in sprue, 641. 

in tropical raacrocytio anannia, 468. 

Marmorek’s serum for tuberculosis, 1216. 

Marriage, epilepsy in relation to, 1690. 
hysteria m relation to, 1886. 
syphilis m relation to, 207. 

Marris’s atropine tost for typhoid, 88. 

Martin’s syringe, for iiaracontcsis thoracis, 
1253. 

Mass reflex, 1726. 

Massage in cardiac disease, 864, 865. 

Mastication, importance of eflicient, 560, 
593. 

Mastitis in mumps, 165. 
in typhoid, 86. 
in nndulant fever, 129. 

Mastoid infection in relation to sinus 
thrombosis, 1060, 1061. 
inflammation in measles, 139. 
symptoms in scarlet fever, 71, 77. 

Masturbation in relation to chronic rhinitis, 
1085. 

to mental disorder, 1877. 

Matas operation, 1051. 

Maurer’s spots in malarial parasite, 
241. 4 

Measles, 135-143. 

Aetiology of, 135, 136. 
ago-incidence of, 135. 
and diphtheria, 136, 139, 141. 
and scarlet fever, 136. 
and tuberculosis, 140, 141, 1189, 
and whooping-cough, 109, 141. 
cause of infection in, 135, 136. 
romplicatioDB of, 136-140. 


Measles, congenital, 135. 
convalescent serum, 141. 
cough in, 136, 142. 
diagnosis of, 50, 140, 141, 
distribution of, 135. 
enanthemin, 130, 137. 
epidemics of, 135. 

German, 143 ; and see Rubella. 

haemorrhagic type of, 138. 

immunity after, 4, 135, 139, 140. j 

in relation to chicken-pox, 160. 

incubation period in, 136. 

infoctivity of, 136. 

laryngitis in, 138, 142. 

mode of infection in, J36. 

mortahty in, 141. 

notiflcation of, 141 . 

pathology of, 136. ' 

prodromal rashes in, 136, 140. 

23rognosis of, 141. 

proph 5 daxis of, 141, 142. 

pulmonary type of, 1 38. 

quarantine after, 142. 

rash in, 136, 137, 138 

relapse in, 139. 

seasonal incidence of, 135. 

second attacks of, 139. | 

serum j^rophylaxis of, 1^1, 142. 

symptoms of, 136-138. 

toxic tyi)o of, 138. 

transmission of, 130, 141. 

treatment of, 141-143. 

varieties of, 138. 

Meat poisoning, 94. 395. 

tinned, as source of bacterial poisoning, 
395. 

Mechanical irritants, dermatitis fitom, 
1418-1420. 

Meckel’s diverticulum as cause of acute 
intestinal obstruction, 671. 

Median nerve, Josious of, 1761-1763. 
paralysis, 1761-1763 

Mediastinal abscess, 1274-1276. 

causes of bronchial stenosis, 1147. 
tracheal obstruction, 1129. 
glands, enlarged, 1277-1279. 

a'tiology and patbolog}^ of, 1277, 
1278."“ 

diagnosis of, 1278, 
in Hodgkin’s disease, 842, 843. 
symptoms of, 1278. 
treatment of, 1279, 
in pneumokoniosis, 1277. 
tubercular, 760, 1278, 1279. 
new-growths, 1279-1282. 
syndrome, the, 1275, 1276. 

Mediastinitis, 1273-1276. 
acute simple, 1274. 

suppurative, 1274-1270. 
chronic, 1276. 
indurative, 1276. 
Mediastino-perlcarditis, 961. 

Mediastinum, carcinoma of the, 1279, 1280 
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Mediastinum, cysts of the, 1282. 
diseases of the, 1273-1282. 
emphysema of the, 1276-1277. 
gangrene of, 1276. 
hydatid cysts of, 1282. 
mahgnant tumours of the, 1279, 1280. 
sarcoma of the, 1279. 
secondary malignant growths of, 1279- 
1280. 

simple tumours of the, 1279. 
Mediterranean fever, 128 ; and see Undulant 
fever. 

Medulla, lesions ol, in poliomyelitis, 1670. 
Medulloblastoma, 1535 
Megacolon, 663 ; ai^d see UTidei Achalasia, 
anal. 

in adults, 660. 
in childi'en, rarity of, 663. 
mechanism of produetjon of, 603, 664. 
Megalerythema epidemicum, 285. 
Megaloblasts, 772. 

Megalocephaly, 1379. 

Megalocytes, 771, 772. 

Megalocytosis in pernicious anaemia, 781. 
Mehnarlo*s contra-toxin for tuberculosis, 
1212. 

Meibomian cyst, suppurating, vaccine treat- 
ment of, 18. 

Meinicke reaction in syphihs, 196. 

Melmna in cancer of the stomach, 601 . 
in cirrhosis ol liver, 703, 704. 
in duodenal ulcer, 590. 
in gastric ulcer, 589. 
in kala-azar, 253. 
in plague, 126, 127. 
in portal thrombosis, 721. 
in typhoid, 84. 
in yellow fever, 179. 
neonatorum, 68S, S13. 

Melancholia, 1856 ; and see DepreSBion. 
involutional, 1853. 

Melania libertina in relation to hotero- 
phyidiasis, 308. 

in relation to paragonimiasis, 306. 
Melanin in haamochromatosis, 708. 
Mblanodermia, 1489. 

Melanuria, 1293. 1295. 

Melanuric fever, 246 ,• and see Blackwater 
fever. 

MeUoidosls, 124, 125. 

Meltzer-Lyon test for cholecystitis, 726. 
for gall-stones, 731. 

Membrane, false, due to streptococci or 
pneumococoi, 98. 
in acute tonsillitis, 534. 
in diphtheria, 98, 99, 100, 104, 105, 534. 
in muco-membranouB cohe, characters 
of, 642. 

in Vincent’s angina, 104, 637. 
of thrush, 628. 

on throp^t in scarlet fever, 66, 69- 
Memory, 1803. 

defect of, in myxoadema, 493- 


M6nibre*s disease, 1517, 1618. 

in myeloid leukaemia, 804. 

Meningeal haemorrhage, 1589. 
syphilis, 1631. 

tumours in relation to compression of 
cord, 1716. 

Meningioma and auditory nerve turaouiB, 
1536. 

Meningtsm, 45, 1567. 
malaria, 243. 

Meningitic syndrome, the, 1599. 

Meningitis, 1556 1667. 
and toxaemia, 47. 
basal, syphilitic, 1032 
benign aseptic, 1566. 
blastomycotic, 191. 
earcinomatosa, 1537. 
classification of, 1558. 
cysticcrcus, 1537. 

epidemic cerebro-spinal, 36 ; and sec 

Cerebro -spinal fever. 

gonococcal, 1563. 
ill erysipelas, 20, 21. 
in scarlet fever, 7 1 . 
influenzal, 47, 48, 171, 1563. 
leptoapiral, 233. 

Pfeiiler bacillus, 47, 48. 
plague, 127. 

pneumococcal, 47, 1562, 15u3 
cerebro-spinal fluid in, 1562. 
in lobar jaioumoma, 1231. 
post-basic, ol infants, 41, 42. 
purulent, fiom Rcrew-worm, 327. 
pyogenic, 1563-1564. 
rheumatic, 1 567. 

septic, from sinus thrombosis, 1061. 
serosa circumscripta, 1710. 
serous, 1567. 
streptococcus, 47. 

suppurative, from bone disease, 1563 
syphilitic, 1032, 1565-1567. 
adult, 1560. 

basal, symptoms of, 1631. 
cerebro-spinal fluid in, 1565. 
infantile, 1566. 
vertical, symptoms of, 1632. 
tuberculous, 48, 1200, 1569-1562 ; and 
see Tuberculous moniugitis. 
typhoid, 48, 83, J567. 

Meningococcal arthritis, 1357. 

septicaemia, chronic, 1357, 1358. 
Meningococci, Gordon’s grouping of, 37. 

in cerebro-spinal fluid, 37, 42, 44. 
Meningococcus, 37. 

“ carriers,’' I, 37. 
in blood, 40. 

in post-basic meningitis, 42. 
meningitis, cerebro-spinal fluid in, 44, 
45. 

septiceomia, 12. 

serum reactions of the, 37. 

types of the, 37. 

Menlngo-enoephalitls, 1565. 
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Meningo-encephalitis, in mumps, 105. 
Menlngo-myelitis, symptoms of, 1635. 
mental symptoms of, 1831. 
syphilitic, 1634, 1635. 

Meningo-typhoid variety of typhoid fever. 
83. 

Menopausal arthritis, 1300, 1369. 
Menopause, changes in body fat at, 437. 
in relation to idioiiatbic liypoclironuc 
anaemia, 775. 

in relation to mental disorders, 1845. 
Menorrhagia, gonadotrophins in, 516. 
in hypochromic anaemia, 777. 
in purpura, 814. 
progesterone in, 516. 
testosterone in, 515. 

Menstrual disturbances in melancholia, 
1858. 

in rheumatoid arthritis, 1351. 
Menstruation in relation to mental disease, 
1845, 1852. 

vicarious, 679, 1088, 1170. 

Mental age, 1848, 1850. 
and bodily illness, relationship between, 
1805. 

changes in ura3mia, 1325. 
condition in cretinism, 495. 
in Frohl^ch’s syndrome, 480. 
in hydrocephalus in children, 1649. 
defectives, educational and social care 
of, 1851. 

personality of, 1848. 
deficiency, 1846-1851. 
aetiology of, 1847. 

bodily anomalies associated with, 1847, 
1848. 

classification of, 1846, 1847. 
diagnosis of, 1850. 
environmental causes of, 1847. 
mental sym]>tom8 of, 1848, 1849. 
tests in, 1848, 1850. 

depression, in adiposis dolorosa, 478, 
1845. 

depression and apathy in sea-sickness, 
342. 

disorders, 1804-1891. 

associated with acromegaly, 1845. 
with Addison’s disease, 1845. 
with alcoholism, 1836-1840. 
with alimentary disorders, 1846. 
with arterial disease and hyper- 
tension, 1829, 1830. 
with barbiturate poisoning, 1842. 
with bromiie intoxication, 1841. 
with carbon monoxide poisoning, 
1842. 

with castration, 1846. 
with cerebral abscess, 1835. 
with cerebro-spmal fever, 39. 
with child-bearing, 1845, 1863. 
with chorea, 1700, 1834. 
with chronic al< ohoJism, 359, 1836- 
1840. 


Mental disorders associated with chronic 
mercurial poisoning, 376. 
with climacteric, 1846, 1853. 
with cocainism, 1841. 
with congenital heart disease, 971. 
with Cushing’s syndrome, 1845. 
with degenerative and hereditary 
brain disease, 1826-1829, 
with diabetes, 1843. I 

with diplegia, 1621, 1022, 1624. 
with diseases of endocriim glands, 
1844. A 

witli disseminated sclerosis, 1667, 
1834. A 

with drug addiction, 1836-1842. 
with endocrine disorders, 184^ 1845. 
with epilepsy, 1686, 1836. ' 

with exhaustion and inanition, 1843. 
with exophthalmic goitre, 1844. 
with general paralysis, 1618, 1637, 
1638, 1639, 1831-1833. 
with gout, 1843. 

with Graves’s disease, 487, 1844. 
with head injuries, 1835. 
with heart ^seaso, 1846. 
with heart failure, 853, 854, 1846. 
with hysteria, 1882. 
with infantile hemiplegia, 1627. 
with infections and exhaustive dis- 
orders, 1842, 1843. 
with infectious toxaiinias, 1842, 
1843. 

with intoxications, 1836-1842. 
with intracranial tumours, 1541, 
1834, 1835. 
with lactation, 1845. 
with lead poisoning, 1842. 
with lesion of frontal lobes, 1527. 
with lesion of temporal lobes, 1529. 
with lethargic encephalitis, 1679, 
1833. 

with malaria, 243. 
with manganese poisoning, 1842. 
with menopause, 1845. 
with menstruation, 1845. 
with mercurial poisoning, 1842. 
with metabolic disorders, 1843, 1844. 
with myxoedema, 493, 1844. 
with paralysis agitans, 1831. 
with parturition, 1845. 
with pellagra, 466, 1843, 
with pernicious anaiinia, 781, 1843. 
with pituitary diseases, 1844, 1845. 
with pituitary gland changes, 1844. 
with plague, 126, 127, 
with pregnancy, 1845. 
with progressive muscular atrophy, 
1750. 

with puberty, 1845. 
with puerperium, 1845. 
with scarlet fever, 72. 
with Schildor’s disease, 1 834. 
with sea-sicknesB, 342. 



INDEX 1975 


Mental disorders associated with senility, 
1826-1829. 

with sexual epochs, 1845. 
with yimmond’s disease, 1845. 
with syphilis, 1632. 
with small-pox, 147. 
with subacute combined degenera- 
tion, 1740. 

with Sydenham’s chorea, 1834. 
w'lth tetany, 1844. 
with trauma, 1835. 
with tuberculosis, 1843. 
wdth tuberculous meningitis, 1560. 
with tumours, 1834, 1835. 
with typhoid, 86. 
with typhus, 276, 279. 
with uraemia, 1 846. 
with vascular lesions, 1829. 
witli visceral disease, 1846. 
bodily disease in relation to, 1805. 
causal therapy in, 1814, 1815. 
cerebral arterial disease and hyper- 
tension causing, 1829, 1830. 
classification of, 1820-1822. 
convulsion therapy in, 1819. 
course and prognosis of, 1812, 1813. 
drugs in treatment of, J818, 1819. 
duo to infectious toxaemias, 1842, 
1843. 

effect of war upon incidence of, 1812, 
1814. 

endocrine factors in, 1807, 1808. 
extrinsic causes of, 1808-1812. 
heredity and constitution in, 1806, 

1807. 

insulin in treatment of, 1819. 
intrinsic causes of, 1805-1808. 
mental experiences m relation to, 
1809-1812. 

organic, general description of types 
of, 1822-1826. 

physical expeiionces in relation to, 

1808, 1809. 

treatment of, 1818-1820. 
place of di*ugs in treatment of, 1818. 
prophylactic treatment of, 1813, 1814. 
psychological treatment of, 1816—1818. 
sexual instinct in relation to, 1811. 
social and occupational treatment of, 
1816-1816. 

treatment of, 1813-1820. 
effects of rapid aviation ascents, 339, 340. 
experiences in relation to mental dis- 
orders, 1809-1812. 

hygiene, 1813, 1814. r 

impairment in congenital syphilis oi 
nervous system, 1653. 
outlook in melancholia, 1866-1858. 
states, bodily correlates of, 1805. 

in relation to blood -pressure, 1 065. 
stress as causal factor in schizophrenia, 
1865. 

tests, 1848, 1850. 


Mepacrine hydrochloride in flagellate diar- 
rhoea, 267. 
in malaria, 245, 246. 

Mepharside in syplnlis, 209. 

Meralgia paraesthetica, 1765. 

Mercurial diuretics m a.soitcs, 766. 
in heart disease, 869, 870. 
inunction for ccrebro-spmal syphilis, 
1636. 

for syphilis, 215. 
poisoning, 374-378. 
chronic, 375-377. 
a3tiology of, 376, 376. 
mental disorders in, 1842. 
symptoms of, 376. 
trades liable to, 375. 
treatment of, 370, 377. 
prophylaxis of, 370, 377. 
ulceration of colon in, 375, 376. 
preparations for treatment of syjjhiJis, 
215. 

methods of administration of, 215. 
in syphilis, oral use, 215. 
stomatitis, 216, 376, 377, 527. 

treatment of syphilis, toxic symptoms 
after, 216. 

of syphilitic infants, 224. 

Mercuric chloride, lethal dose of, 375. 
Mercury compounds, organic, poisoning by, 
377, 378. 

eruptions, 376, 1448. 
in syphilitic vascular disease, 980, 1033. 
intramuscular injection of, in syphilis, 
215. 

intravenous injection of, 215. 
preparations, insoluble, in syphilis, 216. 

in ascites, 766. 
toxic effects of, 216. 

vapour lamp, use of, in the treatment of 
rickets, 458. 

Merozoites of malaria parasite, 239. 
Mersalyl (saljrrgan) in heart disease, 870. 
Mesaortitis in relation to aneurysm, 1042. 

syphilitic, 195, 976, 1031, 1042, 1060. 
Mesarteritis, 1031. 

Mescalin intoxication, 1865. 

Mesenteric cysts, 744. 

glands, allections of, in kala-azar, 252. 
affections of, in tuberculous iieritonitis, 
759, 761, 762. 
in glandular fever, 286. 
calcified, in tuberculous peritomtis, 
762. 

lymph glands, lesions of, in typhoid, 80, 
85. 

in undulant fever, 128, 
thrombosis simulating mtestinal ob- 
struction, 675. 
tuberculosis of, 840. 
veins, thrombosis of, 721. 

Meso-cardia, 967, 974. 

Metabolic disorders in relation to mental 
health, 1843, 1844. 
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Metabolism and. siorafre, Biileen in relation 
to, 825. 

basal, 403-405, 437. 
in relation to obesity, 437, 438. 
methods of estimating, 403. 
thyroid in relation to, 405, 437, 439, 
488. 

diseases of, 403-440. 
effects of hyperthyroidism on, 437. 
in Addison’s disease, 605, 506. 
in relation to epilepsy, 1(377. 
low basal, in cretins, 496. 
lowered, in Simmond’s disease, 478. 
perverted, in relation to iira*mia, 1323, 
1324. 

sex glands in relation to, 438, 

skin eruptions due to errors of, 1468. 

spleen in relation to, 825. 

Metallic tinkling, 1084. 

in pneumothorax, 1260. 
Metarsenoblllon in syphilis, 208. 

Metastatic abscesses in pyiemia, 1 1 . 
brain abscesses, 13, 1653, 1554. 
growths in pleura, 1270, 1271. 

Metazoa, diseases due to, 305-332. 
Metchnikoff and Bordet’s oxxieninent on 
cholera -vibrios, 5. 

Meteorism in acute peritonitis, 765. 
in lobar pneumonia, 1231. 
in typhoid, 84, 87, 93. 

Methsemoglobin in urine, 247, 1292. 
Methsemogiobinaemia, 794 
and sulphsemoglobinssinia, 794-796. 
during sul))hoaamide therapy, 1(3. 
familial idiopathic, 795. 

Methyl chloride, poiMonmg b}^ 388, 
mercury compounds, iioisoning iiy, 377, 
378. 

violet in clonoicliiasis, 307. 
Methylene-blue, effect of, on urine, 1295. 
for estimating kidney efficiency, 1287. 
in ciliate dysentery, 266. 

Ill methtemoglobinccmia and ,suIj)hienio- 
g]obziia?mia, 16, 795. 

Meulengracht diet, 58 1. 

Microcephalic type of idiocy, 1622. 
Micrococcus castcllanii, 1-141. 

cntarrhalis, in bronchitis, 1130, 1133, 
1138. 

in acute tracheitis, 1119. 
in broncho-pneumonia, 1237. 
in relation to influcinz.a, 168. 
melitensis, 89. 

tetragenus in acute bronchitis, 1130. 
Microcytes, 771. 

Microfllaria malaya, 316. 
streptocerca, 1494. 

Microgyria as cause of mental defect, 18 17. 
Micromelia fcetalis, 1386. 

Micropsia, 1837. 

Microsporon audouini, 1433. 
furfur, 1440, 1490. 
minutlssimum, 1440. 


Microtust montebelli, 230, 271. 

Micturition, frequency of, in aiioxamiia., 
340. 


in chrome nephritis, 1318. 

m coliform infections, 25. 

in diverticulitis, CGI. 

in heat hyperpyrexia, 349. 

in p 3 '^elitis, 1331. 

in trench fever, 283. I 

iri tiibcreuloHis of kidney, 1337. 

Midge bites, 326. 

Migraine, 1694-1697. 
vomiting in, 570, 1096. 

Mikulicz’s disease, 806, 845. 

Miliaria, rheumatic, 290. \ 

rubra, 1400, 1414. \ 

Miliary tubercles in peritoneum, 760. ' 
tuberculosis, acute, 35, 36, 1191. 
clironic, 1191. 


Milium, 1485. 

Milk as cause of bacterial food poisoning, 
393, 396. 

as transmittang agent in scarlet fever, 
64, 393. 

as vehicle of typhoid infection, 79, 393 
condensed or sterilised as cause of in- 
fantile scurvy, 454. 

roTitra-indicated in bacillary d^'sentcry, 

llcS. 


harmful in bactcnal food poisoning, 401 . 
in coli mfections, 27. 
ill epidemic diarrhoea of children, C31. 
Ill piophylaxis ol load poisoning, 3(57. 
in relation to di}>hthoria infection, 96, 393. 
in relation to tubercular infection, 30, 34. 
spots in pericardium, 958. 
treatment of sprue, 640. 
value of, in rickets, 458. 
vitamin content of, 442, 444, 446, 448, 
449. 

value of, 441, 440, 450, 454. 

Milroy’s disease, 1080. 

Mimesis, 1613. 

Mirbane, oil of (mono-uitro-benzem*), 384. 
Mite typhus, 270-272. 

Mites as transmitters of disease, 270, 271, 
326.- 

in relation to tsiitsiigamushi diso.iBe, 271 , 
272. 


Mitral disease, prognosis of, 860. 

symptoms of cardiac failure in, 937, 
939. 


iDcompetence, 926, 929, 938-940. 
stenosis, 928, 935-938. 
letiology of, 935, 936. 
diagnosis of, 937, 938. 
dilatation of left auricle in, 928. 
electro- cardiogram of, 1007. 
hscmoxitysis in, 936, 1174. 
hypertrophy of left auricle in, 928. 

of right ventricle in, 928. 
in relation to pulmonary tubeiculosis, 
1189, 1206. 
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Mitral stenosis, murmiiTs in , 9‘37. 
pathology of, 936. 
prognosis of, 860, 938. 
pulse in, 936. 
relative, 938. 

surgical treatmont of, 945. 
symptoms of, 936, 937. 
thrill in. 9.37. 
thrombosis in, 1059. 
systolic murmur, sigmTicance of, 937. ' 
valve, button-hole, 936. 

chiefly ailectod in endocarditis, 9 1 4. 
congenital lesions of, 970. 
funnel-shaped, 936, 

Moles, 1488. 

M011ga<ar(l’s sanocrysln treatment of pul- 
monaiy tuberculosis, 1211. 
Mollitles ossium, 1381-1384; and see 
Oatoo-malacia. 

Molluscum contagiosum, 1483. 
flbrosum, I486. 

Moloney toxoid test for diphtheria suscepti- 
bility, 106. 

Monckeberg’s medial sclerosis, 1037. 
Mongol typo of idiocy, 1849. 

Mongoloid typo of idiocy, 1 849, 1850. 
Monilia aflecLing lungs, 1218. 
skin, 1139. 
psilosls, 638. 

Monkeys m relation to yellow fever, 177. 
Monocytes, 796, 798, 825. 

Monocytic angina, 285. 

Monocytosis, 798. 

Mono-nitrobenzene poisoning, 381. 
Mononucleosis, acute, 798. 
infectious, 285. 
in glandular fever, 286, 287. 

Monoplegia in cerebro-spinal fever, 43. 

in migraine, 1696. 

Mood, in anxiety states, 1858. 
in mental deprossion, 18.56. 
lability of, in mania, 1855. 

Moogrol in leprosy, 124. 

Moon’s teeth, 206. 

Moore’s method of treatment of aneurysm, 
1050. 

Moral defectiveness, 1846, 1847, 1849. 

eilects of morphinism, 1840. 

MorbilU, 135 ; and see Measles. 

Morbus caducens, 1680. 
coeruleus, 970. 

coxae senilis (of hip), 1358 ; and see. Osteo- 
arthritis. 

maculosus haemorrhagicus of Werlhof, 
813. 

Morning vomiting of alcoholics, 369, 672. 
weakness in familial poriodii*, paralysis, 
1798. 

Morphine, use and abuse of, in peritonitis, 
758. 

in cancer of liver, 720. 
m heart affections, 873. 

Morphinism, 1S40, 1841. 


Morphinism, prognosis of, 1840. 
symptoms of, 1840. 
treatment of, 1841. 

Morphcea, 1475. 

Mor van’s disease, 1401, 1731. 

anassthesia in, 1401, 1731. 

Mosquito bites, 325, 326, 1061 . 
worm, the, 327. 

Mosquitoes as conveyers of mosquito wornt. 
327. 

in relation to dengue, 181. 
in relation to filariasis, 316, 317, 
in relation to malarial infection, 238, 
239. 

in relation to yellow fever, 176, 180. 
measure.? for control and cles true! Jon of, 
244. 

of malaria, the, 239, 240. 

Mossy foot, 304. 

Mother of pearl tumours, 3 537. 

Motor area, lesions of, localising signs of, 
1528. 

neurone disease, 1743 ; see Progressive 
muscular atrophy, 1743-1753. 
symptoms m hysLeraa, 1881. 

in lethargic encephalitis, 1580, 1581. 
Mottling, sub-cuticular, in typhus, 277. 
Mountain sickness, 339. 

Mouth affections in syphilis, 199, 200, 203. 
diseases of the, 521-528. 
examination of, 521. 
in scurvy, 451. 

lesions in agranulocytosis, 800. 

in pellagra, 464, 4G5. 
tertiary Bji^plulitic lesions of, 203. 
the stomach’s first line of defence, 560. 
Mouth-breathing in adenoids, 1097. 
in relation to broncliitis, 1130. 
to tracheitis, 1119. 

Movements in schizophrenia, 1871. 
involuntary, in chorea, 1609, 1702. 
in Friedreich’s ataxy, 1666. 
in lethargic encophaliLis, 1678, 1580, 
1581. 

post-hemi plegic, 1 530 . 
perverse, in cerebral diplegia, 1623. 
Mucin, test for, 1289. 

Mucluoid infiltration of skin in myxevdeum, 
492. 

Mucocele, 1095. 

Muco-membranous colic, 642 ; and see 
Colic, miico-monibranons. 

Mucor mucedo infecting lungs, 1218. 
Mucous patches, 199, 200. 

in congenital syphilis, 205. 
of larynx, 1105. 
of ijharynx, 642. 
plaques, 542. 

surfaces, affections of, in agranuloc 3 dosis, 
800. 

Mucus in colitis, 649, 650. 
in gastric secretion, role of, 559, 662. 
in stools, diagnostic importance of, 614. 
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Mucus ill stools in muco-mombranous colic, 
642. 

in unno in colifoiin infections, 26. 

Mugil ceplialus in relation to hetero- 
phydiasis, 308, 

Mttller reaction for syphilis, 196. 

Multiple idiopathic sarcoma of Kaposi, 1-187. 
Mumps, 163-167. 

pancreatitis in, 165, 738, 739 
Mursena bite, 332. 

Murexide test for uric acid, 434. 

Murmur, displacement, in pleurisy with 
elFusion, 1251. 

Murmurs, cardiac, characters of, in relation 
to diagnosis, 916. 
cardio-pulmonary, 931, 939. 
diastolic, 934, 937, 941, 942. 
hmmic, 041. 

in acute endocarditis, 915, 916. 
in acute myocarditis, 940. 
in adhesive pericarditis, 962. 
in aortic aneurysm, 1044, 1048. 
in aortic incompetence, 934. 
in aortic stenosis, 931. 
in arterio-venous aneurysm, 1053, 
of orbit, 1054. 

in congenital heart disease, 971, 972, 
973, 974. 

ill hyperthyroidism, 997. 

Ill mitral stenosis, 937, 938. 
in patent ductus arteriosus, 973. 
in pulmonary incompetence, 941, 942. 
in relation to prognosis in heart disease, 
860. 

in tricuspid incompetence, 944. 
in tricuspid stenosis. 942. 
pro-systolic, 937, 938. 

disappearance of, in auricular fibrilla- 
tion, 898, 899. 
significance of, 916. 
systolic, 939, 940, 941, 944, 950. 
Muscarine poisoning, 391. 

Muscle, Zenker’s degeneration of, 1373. 

Ill typhoid, 80, 1373. 

Muscles atk'ctcd by lead jiaLsy, 365. 
affections of, in typhoid, 80, 86, J373. 
inflammation of, in trichiniosia, 1373. 
rupture of, in typhoid, 86. 
stiffness and tenderness of, in trichiniasis, 
319. 

treatment of affected, in poliomyelitis, 
1575, 1576. 

voluntary, inflammation of, 1373, 1374. 
Muscular atrophy ’in acute poliomyelitis, 
1572. 

in cerebro-spinal fever, 43. 
in cervical ribs, 1775. 
in cirrhosis of liver, 705. 
in dystrophia myotonica, 1792, 1793. 
in load neuritis, 1789, 1790. 
in leprosy, 122. 

in peroneal muscular atrophy, 1763, 
1764. 


Muscular atrophy in progressive muscular 
atrophy, 1743, 1745, 1746, 1747. 
in syringoinyolia, 1729-1730. 
of children, progressive spinal, 1766- 
1758. 

peroneal, 1753. 

changes in the myopathies, 1798. 
contraction sounds simulating pleura] 
friction, 1246. I 

dystrophy, 1800-1802. I 

typos of, 1800, 1801. I 

hypertonicity in spastic paraplugm, 1717, 
1718. \ 

hypotonus in interstitial neuritis, luGO. 

in tabes, 1644. \ 

rheumatism, 1367. \ 

rigidity, in cerebral diplegia, 1622. \ 
m m3^otonia congenita, 1790. 
in paralysis agitans, 1670, 1671. 
spasm in electrical injuries, 345, 
spasms in strychnine poisoning, 55. 
m tetanus, 55. 

weakness at high altitudes, 340. 
in amyotonia congenita, 1802. 
in beriberi, 400. 
in chorea, 1699, 1700. 
in disseminated sclei/isiB, 1055. 
in lathyrism, 392. 
in myasthenia gravis, 1794-1796. 
in paralysis agitans, 1670, 1671. 
in pseud o-hyporiropbio paralysis, 1799, 
1800. 

in rickets, 457. 

in visceroptosis, 746, 748, 749. 
Miisculo-cutaneous nerve, lesions of, 1764. 
Musculo-spiral nerve, anatomy and physi- 
ology of, 1760. 
lesions of, 1760, 1761. 

Mushroom poisoning, as cause of hepatic 
necrosis, 096. 

Mussels as cause of bacterial food-poison- 
ing, 395. 

as source of infection in typhoid, 79. 
Mustard gas as cause of dermatitis, 1409. 
in relation to bronchitis, 1135. 
tracheitis caused by, 1 120. 

Muthanol, 218, 

Mutism, hysterical, 1881. 

treatment of, 1885. 

Myalgia, 1368, 1369. 
epidemic, 297, 208, 1369. 
in trichiniasis, 319. 
varieties of, 1368, 1369. 

Myasthenia gravis, 1 794-1 7i)7. 
pharyngeal paralysis in, 1519 
in Addison’s disease, 605. 

Mycetoma, 189, 190. 

Mycobacterium leprae, 121. 

Myooses, the, 185-193. 
the pulmonary, 1216-1218. 

Mycosis fungoides, 1481. 

Mydaleine, a ptomaine body, 394. 

Myelitis, acute syphilitic, 1634. 
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Myelitis, diffuse, with optic Deuritis, 1661. 
funicular, J737. 
in measles, 139. 

Myeloblasts, 783, 802. 

Myelocytes, 797, 802. 
in antenna pseudo -Iciikaemica infantum, 
792. 

in diphtheria, prognostic significance of, 

102 . 

in leueo- erythroblastic ainemia, 783. 
in the blood, 792. 
in wliooping-c’ougb, 111. 

Myeloma, multiple, 784, 1390. 

Myebmalacia, 1735, 1736. 

cordis, 1059. 

Myelomatosis, 1390. 

Myelosclerosis, 784. 

Myelosis, chronic leukaemic, 803. 

Myiasis, 326-328. 
dermal, 326. 
intestinal, 378. 
linearis, 1498. 
treatment of, 327, 328. 

Myocardial damage, heait-block as an 
indication of, 909. 

degeneration, atheroma in relation to, 
1039. 

auricular fibrillation due to. 896, 899. 
hypertension in relation to, 994. 
in relation to angina pectorjs, 981. 
Myocarditis, 945-951. 
acute simple, 945-948. 
c'lronic, 949 -!'51. 
diphflierial, 9 15, 946. 
rheumatic, 290, 94G. 
suppurative, 945. 
toxic, 13. 

in influenza, 170, 171. 

tuberculous, 945. 

Myocardium, abscesses in, 945. 
affections of. in typhoid, 80. 
affections of the, importance of, 946. 
chronic disease of, 949-957. 
degeneration of, in coronary disease, 948. 

in small-pox, 152. 
diseases of the, 945-957. 
effect of diphtheria on, 98, 102. 
fatty degeneration of the, 951, 952. 
in pernicious aujemia, 780. 
Infiltration of, 952, 953. 
fibrosis of, 949-951, 976, 1039. 
importance of condition of. in prognosis, 
860. 

in aortic incompetence, 935. 

in relation to heart failure, 852, 859, 860. 

syphilis of, 949. 976. 

Myoclonus, 1704-1705. 
epileptic, 1679. 1687, 1705. 

Unverricht’s, 1687. 

Myoidema, 1200. 

Myokimia, 1760. 

Myoma of skin, 1487. 

Myomalacia cordis, 991, 1039. 


Myopathic atrophy, 1798. 
types of, 1798. 
face, 1793. 

Myopathies, the, 1798-1802. 

Myosalvarsan in syphilis, 208. 

Myosis, diagnostic significance of, 1607. 

pontine, 1532. 

Myositis, 1373, 1374. 
dermato-, 1373. 

fibrous, in alcoholic uouritis, 1780. 
non-suppurativp, 1373. 
ossificans progressiva, 1373, 1374. 
suYipurative, 1373. 

Myotonia, atrophica, 1791 ; and see Dystro- 
phia myotonica. 
congenita, 1790, 1791. 

Myotonic relation of Erb, 1791. 

Mysophobia, 1710. 

Myxffidema, 492-495. 

mental disorders in, 1844. 

Myxoma of larynx, 1109. 

Naevi, 1^87-1489. 

in hereditary hu'inorrhagic telangiectasia, 
819. 

Naevo-carcinoma, 1489. 

Napna, 257. 

Nails, affections of, in congenital syphilis, 
205. 

affections of, in hypertrophic pulmonary 
arthropathy, 1376. 

brittle, in pityriasis rubra pilaris, 1472. 

eczema of, 1415. 

favus of the, 1 439. 

fluted, in paralysis agitans, 1671. 

in idiopathic hypochromic amernia, 776. 

in chrome arsenical jioisoiiing, 372, 

in median nerve injury, 1763. 

in Paterson’s .syntlromo, 547. 

in .spiue, 639. 

in syphilis, 206. 

lesions of, duo to arsenic, 1447. 

psoriasis of, 1470. 

ridging of, in hypoparathyroidism, 601. 
in scarlet fever, 68. 
m typhoid, 82. 
ringworm of the, 1438. 

Nanukayami disease, 229. 

Napier’s aldehyde test in kala-azar, 253. 
Narcolepsy, 1093. 

after encephalitis lethargica, 1694. 
Narcosis in carbon monoxide poisoning. 
380. 

Nares, plugging the, 1088, 1089. 

Nasal causes of asthma, 1148, 1152. 
diphtheria, 99, 100, 105. 
douching, 1085, 1086. 
feeding, in affective disorders, 1862. 
obstruction from adenoids, 1085, 1096. 
polypus, 1089 ; and see Polypus, 
septum, angio'fibroma of the, 1088, 
1095. 

bleeding polypus of, 1088, 1096. 
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Nasal septum, oroaions of, 1088. 
gumma of, 1093. 
sypJiilitic perforation of, 1093. 

Nascent iodine treatment of nasal tuborcu- 
Josia, 1094. 

of pulmonary tuberculosis, 1210. 

Naso-pharynx, as habitat of menineococcuB, 
37. 

as portal of eniranco of virus of acute 
anterior poliomyelitis, 1508, 1569. 
diseases of the, 1096-1099. 
in relation to scarlet fever infection, 64. 
tumours of, 1098. 

Nauheim treatment of cardiac disease, 
865. 

Naunyn’s sign in cholecystitis, 725. 

Nausea, 674. 
hysterical, 574. 
in chronic appendicitis, 681. 
in chronic cholecystitis, 725. 
m coronary occlusion, 992. 
in gastritis, 574, 582, 584, 585. 
in pregnancy, 574. 
in uraemia, 674, 1325. 

Necator aniericanus as Imman parasite, 320, 
321. 

Neck, actinomycosis aiFcctiiig, 1 86. 
rigidity of, in oorebro-spinal fever, .38, 
39, 41, 48. 

Necrosis of bone in lepiosy, 122. 
of finger tips in Jlaynaud’s discaHo, 1076. 
of la^ngeal cartilage, 1101. 
in syphilis, 1 105. 
in typhus, 278. 
of larynx in moaslcs, 138. 
ill smali-pox, 152. 

Negativism in schizophrenia, 1668, 1871. 

Negri bodies, 8, 9. 

in rabies, 9, 1585. 

Negroes, immunity of, to yellow fever, 3. 
ranty of chorea among, 1698. 
sickle-celled ancemia in, 787. 
tuberculosis among, 31. 

Neill-Mooser reaction m flea typhus, 269. 

Nelson bed for postural drainage, 1141, 
1157, 1181. 

Nelson’s method of pyrothcrapy in syphdis, 
224. 

Nematodes, diseases due to, 315-324. 
Neo-arsphenamine, 208. 
in relapsing fever, 237. 
in yaws, 227. 

method of administration of, 208-210. 

Neocardyl, 217. % 

Neokbamvan, 208. 

Neo-olesal, 217. 

Heosalvaisan, 208. 
in syphilis of nervous system, 1630. 
in yaws, 227. 

Neo-silver arspbenamine, 208. 

Neostam in kaia-azar, 254. 

Neostibosan in kala-azar, 264. 
in oriental sore, 256. 


Nephrectomy in renal tuberculosis, 1337. 
in unilateral hydronephrosis, 1342. 
in unilateral pyonephrosis, 1343. 
Nephritis, acute, 1303-1309. 

in methylchloride poisoning, 388. 
ascaris, 323. 

chronic, defective adjustment to water 
supply in, 1314. 
interstitial, 1317-1319. 

(primary type), 1316, 1310. I 
(secondary type), 1309-1315. 1 

as causal factor in atheroma, 1038. 
parenchymatous, 1309, 1310. \ 
pathology of, 1310, 1311. \ 
classification of, 1299. \ 

familial haemorrhagic, 1316. \ 

from use of mercury, 21 0. \ 

glomerular, in septic endocarditis, 921. 
gouty, 432. 

hsmorrhagic, in glandular fever, 287. 
high blood pressure in, 1036, 1318, 1319 
in chicken-pox, 162. 
in erysipelas, 20, 21. 
in lead poisoning, 364. 
in malaria, 243. 
in mercurial poisoning, 375. 
in mumps, 165. , 

in rat-bito fever, 238. 
in spirocluetoHis ictero-hsemorrhagicu, 
232 

in tyjihoid, 80, 86. 
in typhus, 279. 
nausea in, 674. 
pericarditis in, 957. 
pruritus in, 1402. 
renal elements involved in, 1305, 
scarlatina!, 65, 69, 71, 72, 77, 78, 1304. 
shin diseases in relation to, 1304. 
Nephrolithiasis, 1338. 

Nephropexy, 1349. 

Nephroptosis, 1346. 

Nephrosis, 1301-1303. 

Nephro-sclerosis, benign, 1310 
malignant, 1067, 1317. 

Nephro-t,yphojd variety of typhoid fever, 83 
Nerve, auditory, 1514. 
cervical sympathetic, paralysis of, 1608 
cochlear, 1614. 

eleventh, aliections of the, 1619, 1520. 
anatomy and physiology of, 1519, 
1520. 

facial, 1510-1514. 
fifth, 1509, 1510. 

symptoms of lesions of, 1609, 1610. 
trophic changes duo to lesions of, 1609. 
fourth, paralysis of, symptoms of, 1604. 
glosso-pharyngeal, 1518. 
hypoglossal, a^cctions of the, 1621. 
ninth, 1518. 

ninth, tenth, and eleventh, combined 

lesions ol, 1520. 

olfactory, and tract, anatomy and 
• physiology of, 1601. 
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Nerve, optic, anatomy and physioloirv of. 
1601, 

recurrent laryngeal, in relation to 
paralyeia, 1113, 1116. 
roots and nerve trunks, local legions of, 
1758-1767. 
treatment of, 1767. 
seventh, 1510-1514. 

sixth, anatomy and physiology of. 160.5. 
spinal accessory, alfectious of the, 1510. 
tenth, anatomy and physiology of, 1518 ; 
and see Vagus. 

third, anatomy and physiology of, 1504. 

paralysis of, symptoms of, 1504. 
trigeminal, 1609, 1621. 
twelfth, adections of the, 1621. 

anatomy and physiology of, 1521. 
vagus, anatomy and physiology of, 

lesions of, 1618. 
vestibular, of, 1514. 

Nerve-cell lesions, in acute anterior polio- 
myelitis, 1569. 

Nerve-deafness, 1514. 

Nerve-degeneration in beriberi, 460. 

Nerve lesions, local, treatment of, 1767. 

Nerve-roots, alcohol injection of, for 
angina, 9S9. 

Nerves, auditory and vestibular, symptoms 
of lesions of, 1614. 
cranial, alTeotions of the, 1501-1525. 

syphihtio paralysis of, 1563. 
oculo-motor, affections of the, 1504-1508. 
peripheral, lesions of the, 1758-1767. 
pressure on, in aortic aneurysm, 1046. 
recurrent laryngeal, presouro on, by 
aortic aneurysm, 1046. 

Nerve-stretebing, 1773. 

Nerve-suture, 1767. 

Nerve-tissue, selective action of toxins on, 
3. 

Nervous activity, effect of alcohol on, 355. 
complications of chicken-pox, 162. 
of diphtheria, 102, 103. 
of influenza, 171. 
of mumps, 165. 
of scarlet fever, 72. 
of small-pox, 162. 

degenerative changes duo to vitamin A 
deficiency, 443. 

diseases causing vomiting, 570. 
dyspepsia, 577, 678. 
gastric sj/^mptoms in, 677. 
nervous symptoms in, 678. 
lesions in African trypanosomiasis, 258. 
in beriberi, 460. 
in diphthena, 98. 
in electrical injuries, 344, 345. 
in leprosy, 122. 
in pellagra, 464, 465. 
in pink disease, 299. 
ill poliomyelitis, 1569, 1571, 1672. 
in syphilis, 200. 


Nervous symptoms in cancer of the 
(esophagus, 557. 

in cerebro- spinal fever, 38, 39, 41. 
in chronic alcoholism, 368, 359. 
in cirrhosis of liver, 705. 
in diabetes, 417. 
in Graves’s diseaso, 486, 487. 
in hydrocephalus, 1542, 1547-1650. 
in lead poisoning, 365. 
in lethargic ence])halitis, 1679-1581, 
ill meiisles, 137, 141. 
in pernicious auBcmia, 781. 
in pulmonary tuberculosis, 1197. 
in sleeping sickness, 258, 
in snake bite, 330. 

in South American trypanosomiasis, 
261. 

in spirochsDtosia ictcro-hasmorrliagica, 
232. 

in thoracic aneurysm, 1046. 
in toxficmia, 11. 
in typhoid, 86, 90. 
in whooping-cough, 112. 
in yellow fever, 178. 
of liypoparathyroidiKin, 501, 
of manganese poisoning, 378. 
of mercurial poisoning, 376. 
of schistosomiasis, 309. 
system, aflections of, in measles, 137, 
central, effects of gastritis on nutrition 
of, 565, 566. 

congenital syphilis of, 1652. 
diseases of the, 1501-1803. 
stomach function in ridatum to, 559. 
syphilis of the, 200, 1628-1(363. 

mental di.sordors associated with, 
1831-1833. 

virus diseases of, 1567-15SS. 
white matter of, special site of Jesioua 
of caisson disease, 333, 336. 
Neuralgia, epileptiform, 1522. 
glossopharyngeal, 1524. 
intercostal, 1246, 1769. 
post-herpetic, 1584. 
spasmocii.!, 1522. 
trigeininai, 1509, 1521-1524. 

Neuralgic pains in caisson disease, 336. 

in undulaiit fever, 129. 

Neurasthenia, 1823, 1824. 
ajtiology of, 1823, 

alimentary disorders in relation to, 1846. 
and movable kidney, 1348. 
and trench fever, 284. 
bladder, 26. 

course and prognosis of, 1823, 1824 

nature of, 1823. 

oxaluric crises in, 1296. 

symptoms of, 1823. 

syphilitic, 1831. 

treatment of, 1824. 

visceroptosis m relation to, 749. 

Neurine, a ptomaine body, 394. 

Neuritis, alcoholic, 692, 1780. 
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NeuritlSj after heat-hyperpyrexia, 349. 
anterior crural, 1766. 
arsenical, 372^1779. 
associated with arthritis, 1768 
brachial, 1369, 1370, 1769, 1770. 
causing laryngeal paralysis, 1116. 
cervico-occipital, 1770. 
diabetic, 417, 1753. 

diphtheritic, 1781 ; and sen Diphtheritic 
paralysis 
dysenteric, 116. 
in relapsing fever, 236. 
in typhoid, 86. 
in undulant fever, 129. 
influenzal, 171. 
interstitial, 1708-1773. 
lead, 361, 1789, 1790. 
multiple diphtheritic, 1782. 
peripheral, 1778 ; and see l*olyncuritis. 
radicular, 1769. 
retro-bulbar, 1502. 
scarlatinal, 72. 

Neuro-flbroma of skin, 1486. 

fCeuro-flbromata in lateral recess, 1 535. 

Neuro-flbromatosis, 1788. 

Neuro-fibrositis, 1768. 

Neurological complications of chronic alco- 
holism, 359. 

Neuroma, plexiform, of akin, I486. 

Nenromyelitis optica, 1661. 

Neuronophagia m acute poliomyelitis, 1569. 
in lethargic encephalitis, 1578. 

Neuropathic cedema, 440. 

Neuropoietin, 559, 565. 

Neuro-recurrences after arspbenamine 
treatment, 214, 219. 

Neuroses, vasomotor, 1072-1080. 

Neurosis, vegetative, 298 ; and see Pink 
disease. 

Neurotoxins, snake, solectivo action of, 
330. 

Neurotropic virus of herpes zoster, 1583. 
of yellow fever, 177, 

Neutropenia, 799. 
malignant, 799. 

Neutrophilia, 796. 

“ Niche ” of chronic gastric ulcer, 589. 

Nicotine acid (vitamin B,), 44S. 
daily cxijretion of, 449. 
in x>ellagra, 448, 463, 466. 

Niemann-Pick’s disease, 835. 

Night-blindness in scurvy, 453. 

tests for vitamin A deficiency, 443. 

Nightshade poisoning^391. 

Night starts in cardiac failure, 873. 

sweats in pulmonary tuberculosis, 1195, 
1207. 

treatment of, 1214, 1215. 
terrors in adenoids, 1097. 

Nihilistic delusions, 1861. 

Nikethamide m heart disease, 868. 

Nipple, Paget’s disease of the, 1476. 

Nipples, eczema of, 1414. 


Nissl bodies, disappearance of, in progrea- 
aive muscular atrophy, 1744. 
Nitrites in anginal attacks, 988, 989. 

in cardiac disease, 874. 

Nitritoid crises after use of arsplien amine, 
211 . 

Nitrogen excretion in urine, 1283. 
retention in acute nephritis, 1308. 
saturation of tissues with, the eaSentiiil 
in caisson disease, 335, 336. [ 
solubility of, in fat, 333, 335. I 
Nitro-prusside test for ketonuria,\ 418, 
1295. 

Nits, 1442. 

Nocardia tenuis, 1441. 

Nodal extra-systole, 888, 889. 
rhythm, auriculo-ventricular, 847, ^04, 
895. 

eloetro-oardiogram of, 1014. 

Nodes, Juxta-articular, 226, 228. 

Nodular circumscribed lipomatosis, 440. 

goitre with hyperthyroidism, 491. 
Nodules, fibro-sid erotic, in spleen, 830. 
fibrous, 1369, 1392. 
in chax>pa, 303. 

in akin in Hodgkin’s disease, 842. 

leprotic, 122. , 

subcutaneous, in tacniasis, 314. 
subcutaneous rheumatic, in children, 
292, 913. 

Noguchi’s work on the cause of yollovv 
fever, 176. 

Noma, 527. 

in measles, 139, 143. 

Nominal deficiency, 1614. 

Nomograph, Boothby and Sandiford’s, 
404, 420. 

** Nona ** and encephalitis leLhargica, 1577. 
Normoblasts, 772. 

Normocytes, 771, 772. 

Nose, affections of, in glanders, 60. 
angio-fibroma of, 1095. 
cysts of, 1095. 
diseases of the, 1084-1095. 
enchondroma of, 1095. 
fibroma of, 1095. 

lesions of, in., congenital syphilis, 205. 
1092, 1093. 

lupus of the, 1093, 1094. 
osteoma of, 1095. 
papilloma of, 1095. 

Hyphilis of the, 205, 1092, 1093. 

Byphihtic deformity of the, 205, 1093 
tuberculosis of, 1094. 
tumours of, 1095. 
ulcerations of, 1002, 1093. 

Notechis scutatus, 331. 

NothnagePs syndrome, 1531. 

Novarsan, 208. 

Novarsenobillon, 208. 

Novasurol in heart disease, 870. 

Novostab, 208. 

Nuclear ophthalmoplegia, 1607, 1531. 
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Nucleic acid, a Htimulant to leucocytosis, 

Nucleus pulposus, herniation of, 1773. 
Numbness in alcoholic noun I ip, 1780. 
in disseminated scicroais, 1656 
in Landry’s paralysis, 1786. 
in llaynaud’s disease, 1076. 
of extremities, in leprosy, 1 22. 

Nummular sputum, 1134, 1108. 

Nursing of “ septic ” patients, 17. 

Nutmeg liver, 460, COl, 1179. 

Nuts, table of, in relation to diabetic diet, 
426. 

Nyctalopia, 453. 

Nystagmus in acute poliomyelitis, 1573. 
in cerobeUai aiioploxy, 1603. 
in cerebellar lesions, 1532. 
in cerebral dij)lcgia, 1623. 
in disseminated sclerosis, 1656. 
ill Friedreich’s ataxy, 1666. 
in hydrocephalus in children, 1549. 
in Meniere’s disease, 1517. 
in Bubat'iite combined degeneration, 
1740. 

in syringomyelia, 1731. 
in trench fever, 283. 

Oat-celled tumour of bronchi, 1112, 1146. 

of lung. 1219. 

Obesity, 437-439. 
intiology of, 437. 

acute necrosis of pancreas in relation to, 
738. 

diet in, 438, 439. 
heredity in, 437. 
in Cushing’s syndrome, 474. 
in relation to divcrticnla of the colon, 
660. 

in relation to prognosis of typhoid, 90. 
influence of pituitary on, 437, 438. 

of thyroid in relation to, 437. 
pathology of, 437, 438. 
pregnancy in relation to, 437. 
racial tendency to, 437. 
sex glands in relation to, 438. 
sex-incidence of, 437. 
situations of fat deiiosit in, 437, 438. 
s 3 '^mptom 8 of, 438. 
treatment of, 438, 439. 

Object-blindness, 1615. 

Obsessional disorders, 1887-1891. 

and schizophrenia contrasted, 1 874. 
ideas or images, 1888. 
impulses, 1888. 
rumination, 1889. 

Obstetrical paralyses, 1613, 1776-1778. 
Obstruction, intestinal, acute, 670-675. 
round-worms causing, 323- 
chronic, 462. 

from emboUsm of mesenterio artery, 
675, 1063. 
in ascariasis, 323. 

in cancer of the colon, 667, 658, 669. 


Obstruction, intestinal, in Crohn’s disease, 
647. 

in anal achalasia, 666. 
peritoneal adhesions in relation to, 
762. 

peritonitis complicating, 765. 

Obturator nerve, lesions of, 1765, 1777. 
Occipital lobe, loculisiug signs of lesions of, 
1529. 

Occult blood, diagnostic significance of, 616. 
in stools, examituition tor, 615, 616. 
in cancer of colon, 658. 
in chronic gastric ulcei, 589. 
in duodenal ulcer, 590. 

Occupation in relation to prognosis of heart 
disease, 859. 

in relation to tuberculosis, 31. 

palsy, 1711. 

Occupational risks of lead poisoning, 361, 
362, 364. 

therapy in affective disorders, 1863. 
treatment of mental disorder, 1815, 1816, 
1803. 

Ochronosis in alkaptonuria, 1294. 

Ill carboluria, 1295. 

Ocular changes in hypertension, 1036, 1066, 
101)7. 

disorientation, rdle of, in sca-sickness, 
341. 

nerve palsies, causes and varieties of, 
1505-1507. 

classifleation of, 1505. 
conjugate, 1505. 
nuclear, 1505, 1507. 
supranuclear, 1505. 
symptoms in aortic aneurysm, 1046. 
in cerebral ayphilis, 1033. 
in chorea, 1701. 

in Friedreich’s ataxy, 1666, 1667. 
in myasthenia gravw, 1795. 
in subacute combined degeneration, 
1740. 

in tuberculous meningitis, 1561. 
Oculogyric crises in lethargic encephalitis, 
1580. 

Oculo-motor nerves, affections of, 1504- 
1508. 

Oddi’s sphincter, achalasia of, 733. 
in relation to biliary orises, 733. 
spasm of, 694. 

Odor phthlsicus, 1194. 

Odour from skin in measles, 137. 
in small-pox, 150. 
from typhus patient, 278. 

CEdema, angio-ncurotic, 1073. 
gelatinous, in snake bite, 330. 
glottidis, 1074, 1101. 
in acute nephritis, 1306. 
in measles, 138. 
hereditary, 1080. 
in acute nephritis, 1305, 1306. 
in ascites, 764, 765. 
in beriberi, 460. 
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(Edema in cancer of liver, 719. 
in chronic parenchymatous nephritis, 
1310,1311. 

in chronic secondary nephritis, 1310, 
1314. 

in cirrhosis of liver, 704. 
in heart failure, 855, 850, 874 . 
in nephrosis, 1300, 1302. 
in pernicious anaaraia, 780. 
in sernm sickness, 8. 
in small-pox, 150. 
in sprue, 639. 
m trichiniasis, 319. 
in trypanosome fever, 258. 
in tuberculous peritonitis, 761. 
indurated, of syphilitic sore, 105, 196. 
laryngis in erysipelas, 20. 
local, in subacute combined degenera- 
tion, 1740. 

nephritic, cause of, 1310. 
neuropathic, 440. 

of face and neck in mediastinal tumours, 
1280. 

of feet and legs in typhoid, 82, 85. 
of larynx, 1101. 

of extremities in pink disease, 299. 
reduced protein content of blood in, 1311 . 
(Esophageal obstruction, 551, 555. 
spasm, 545, 547, 548, 549. 
ulcer, chronic, frequency and incidence 
of, 653. 

varices in cirrhosis of liver, 702, 704. 
veins, ha?morrhage from, in cirrhosis of 
liver, 704. 

(Esophagitis, acute, 551 , 552. 

acid, and oesophageal ulcer, 552, 553. 
chronic, 652. 

acid, and oesophageal ulcer, 553-555 
CEsophagoscopy in diagnosis of ulcer, 654. 
CEsophagostomiasis, 320. 

(Esophagostomum apiostomum, 320. 

stephanostomura, 320. 

(Esophagus, aneurysmal pressure on, 1047 
cancer of the, 655-558. 
diseases of the, 645-558. 
diverticula of, 550, 551. 
spasm of the, 546. 
stricture of the, 655. 

(Estradiol, 516, 518. 

(Estrone, 514. 

(Estrus ovis, 327. 

Ohara’s disease, 61 ; and see Tularaemia. 
Oidium albicans, the fungus of thrush 
528. • 

infecting lung, 1218. 

Oleothorax, 1213. 

Olfactory nerve and tract, the, 1501. 
Oliguria in cholera, 120. 

Olive oil, value of, in treatment of gastric 
ulcer, 694. 

Onchocerca eaecutlens, 318. 
tumours in head, 3X8. 
volvulus as a human parasite, 317. 


Onchocerciasis, 317, 318. 

Oncomelania hupensis in relation to schisto 
Bomiasis, 310. 

Onyalai, 303. 

Onychia, vaccine treatment of, 18. 
Oophorectomy for osteomalacia, 1384. 
Opaque enema, 613, 614. 

meal, 613. 

Ophidiasis, 329. 

Ophthalmoplegia, chronic progressive 
nuclear, 1607. 
exophthalmic, 487. 
in chicken-pox. 162. 
in lethargic oi)r'e]>haljtis, 1579, 1580i 
in migraine, 1096. ) 

in syringomyelia. 1731. \ 

in tabes, 1646. \ 

internal total, 1508, 
nuclear, 1607, 1531. 

conditions of occurrence of, 1507. 
Ophthalmoscopic changes in kidney disease, 
1300, 1305, 1311, 1312, 1318. 
in optie atrophy, 1503. 
in papilloedema, 1539, 1540. 
in syphiliiic vascular disease, 1032. 
examination, diagnostic importance of 
1503. 1543. 

Opisthorchis sinensis, 307. 

Opisthotonos in cevchro-spinal fever, 38, 39, 
41. 

in hydrophobia, 1686. 
in post-basic meningitis of infanta, 41. 
of infants, cervical, 39 ; and see Mcnii - 
gitia, post- basic, of infants. 

Opium in siimmor diarrhoea, 632. 
Oppenheim’s disease, 1802 and see Amyo- 
tonia congenita, 
sign in spastic paraplegia, 1718. 

Opsonic Index, the, in relation to tnbc^n le 
bacillus, 34. 

Optic atrophy, 1503. 
aatiology of, 1603. 
consecutive, 1503, 
diabetic. 1503. 
familial, 1503. 

from arsenical preparations, 259, 260, 
1604. _ 

ill accesaory-smus suppuration, 1092. 
in acromegaly, 472. 
in cerebral rhplcgia, 1622. 
in disseminated sclerosis, 1502. 
in familial spastic paralysis, 1669. 
in mumps, 166. 
in oxycephaly, 1386. 
in relapsing fever, 236, 
in eubaciite combined degeneration, 
1740. 

in syphilitic arteritis, 1032. 
in tabes, 1646. 

in trichlorethylene poisoning, 389. 
primary, 1603, 
prognosis of, 1604, 
retrograde, 1603. 
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Optic atrophy, secondary, 1603. 
syphilitic, 1604. 

chlasma, localisation of lesions of, 1634. 
nerve, the, 1601. 
affections of the, 1501-1604. 
lesion of, in carotid hemiplegia, 1602. 
syphilitic disease of, 1502. 
neuritis in chicken* pox, 162. 
in malaria, 243. 
in typhoid, 86. 

thalamus, lesions of, localising signs of, 
1630. 

Oral sepsis, 521-626. 

as cause of diarrhoea, 623. 
as cause of oesophagitis, 652. 
as cause of parotitis, 530. 
in pyorrhoea, 622, 624. 
in relation to arthritis, 1364. 1365. 
to dental caries, 623. 
to gastric ulcer, 624. 
to scarlet fever, 76. 
prophylaxis of, 621. 
results of, 624-526. 
treatment of, 621. 
xerostomia a cause of, 630. 

Oranges, anti-scorbutic value of, 449, 450. 
Orarsan in syphilis, 214. 

Orbicularis palpebrarum, the ultimum 
moriens ” of facial muscles, 1513. 
Orbit, arterio-venous aneurysm of, 1063, 
1064. 

Orbital lesions, elfectB of, 1506, 1606. 

lobule, lesions of, symptoms of, 1528. 
Orchitis, lllarial, 316, 317. 
in congenital syphilis, 206. 
in malaria, 243. 
in mumps, 163, 164, 165. 
in paratyphoid fever, 96. 
in small-pox, 162. 
in typhoid, 86. 
in typhus fever, 279. 
in undulant fever, 129. 
syphilitic, 204. 

Oriental sore, 255, 266. 

Ornithodorus erratlcus, 2;i 1. 
hermsi, 234. 
lahorensls, 231. 
maroccanus, 234. 
moubata, 234, 237. 
papillipes, 234. 
savignyi, 234. 
talaje, 234. 
tholozani, 234. 
venezuelensls, 234. 

Oroya lever, 131, 132. 

Orpiment, 371. 

Orsanine in sleeping sickness, 260. 
Orthocaine (orthoform) m laryngeal tuber- 
culosis, 1108. 

in ulcers of pharynx, 543, 644. 
Orthopncca in cardiac failure, 853. 
Osler-Vaquez disease, 793 ; and nee Poly- 
cythemia. 

63 


Osteitis defonnans, 1377-1379. 
fibrosa cystica, generalised, 498. 
diffusa, 498. 
focal, 1380. 

in tertiary syphilis, 203. 

Of von Recklinghausen, 498, 1380 ; and 
flt’c Hyperparathyroidism, 
radiation, 355. 

rarefying, of alveolar processes, 626, 

Osteo-arthritis, 1368-1362. 
hypertrophloa, 1376. 

-arthropathy, hypertrophic pulmonary, 
1201. 

following empyema, 1266. 
in broncmiectasis, 1156. 
Osteochondritis syphilitica, 206. 

Osteoclastoma, 1380. 

Osteoclastomatous tumours in hyperpara- 
thyroklism, 490. 

Osteocopic pains, 200, 203. 
in goundou, 227. 

Osteogenesis imperfecta, 1384. 

Osteogenetic myeloma, 1380. 

Osteoma of nose, 1095. 

Osteomalacia, 1381-1384. 
treatment of, 1383. 

Osteo-myelitis, pyBcmia in, 13. 

OstoDphytic outgrowths in arthritis, 1351. 
in spondylitis, 1364. 

Osteoporosis congenita, 1384. 
in hyperparathyroidism, 499. 
in idiopathic steatorrheea, 636. 
in rheumatoid arthritis, 1351, 
in Still’s disease, 1366. 
in syringomyelia, 1730. 

Osteopsathyrosis, 1384. 

Osteosclerotic anaemia, 783. 

Ostium secundum, pcisistence of, 968. 

Otitis media in congenital syphilis, 205. 
in diphtheria, 103. 
in inffuenza, 170. 
m kala-azar, 253. 
in measles, 139. 
in mumps, 165. 
in pneumonia, 1231. 
in relation to atrophic rhinitis, 1087. 
in relation to meningitis, 1564 
in scarlet fever, 67, 69, 70, 71, 77. 
in small-pox, 162. 
septic thrombosis in, 1060. 
suppurative, in glandular fever, 287, 
in typhoid, 86. 
vaccine treatment of, 18. 

Otorrhma in scarlet fever, 70, 75. 

Ova of schistosomes, search for, 310, 
311. 

Ovalocytosis, 788. 

Ovarian tumours as cause of virilism, 510. 

Ovaries in relation to osteo-malacia, 1384. 

Ovaritis in mumps, 165. 

Over-eating in relation to arterial disease, 
1038. 

to hypertrophy of heart, 964. 
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Over-eating, of heart in relation to dilata- 
tion, 954. 

Oxalate of lime calculi, 1338, 1339. 

crystals in urine, 1296. 

Oxaluria, causes of, 1296. 

crises of, 1296, 1340. 

Oxycephaly, 1385, 1847. 

Oxygen deliciency, effects of, 339, 340. 
ill bronchitis, 1135. 

in carbon monoxide poisoning, 381, 382. 
in cardiac failure, 872. 
in pulmonary collapse, 1108. 
in treatment of pneumonia, 1235. 
poisoning from compression, 335. 
saturation of arterial and venous blood, 
338, 339. 

under pressure, toxicity of, 335. 
Oxyhsemoglobin in plasma in blackwater 
fever, 247. 

Oxytocin, 470. 

Oxyuris vermicularis, 323. 

Oysters as cause of bacterial food poison- 
ing, 395. 

in relation to typhoid infection, 79, 91. 
Ozsena, 1086, 1122 ; and nee. llldniiis, 
atrophic. 

syphilitic, 203, 1093. 

P deflection in electro-cardiogram, 1004, 
1005. 

P.A. factor in relation to pernicious and 
megalocytic ancemiaa, 774, 778. 

“ Pace-maker ** of the heart, 846. 
Pachydermia laryngis, 1103. 
Pachymeningitis, 1556 
syphilitic, 1565, 1635. 

Paget’s disease, 1377 ; aiid see Osteitis 
deformans, 
of the nipple, 1484. 

Pahvant valley fever, 61. 

Pain as a cause of vomiting, 570. 
cardiac, 874, 875. 
epigastric, in 3'ellow fever, 178. 
in accesBor>'^ sinus disease, 1091. 
in acid ue.sophagitis and (esophageal 
ulcer, 553. 

in acute arteritis, 1030. 
in acute gastritis, 582. 
in acute gout, 432. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in acute pericarditis, 958 
in acute pleurisy, 1245. 
in adiposis dolorosa, 481. 
in amoebic abscess, 709, 712. 
in angina pectoris, 981, 982, 983, 984. 
in aortic aneurysm, 1015. 
in appendicitis, 676, 681. 
in B. coli infections, 25, 26. 
in Bell’s paralysis, 1510, 1511, 1512. 
in cancer of colon, G58. 
of larynx, 1110. 
of liver, 718. 


Pain in cancer of oasophagus, 556. 
of pancreas, 744, 745. 
of stomach, 600. 
in cardiac failure, 877. 
in cliolecystitis, 724, 725. 
in cholera, 119, 120. 
in compression of cord, 1717, 1720. 
in coronary occlusion with infarction oi 
heart, 991, 992. 
in craft palsy, 1712, 1713. 
in diaphragmatic pleurisy, 1247. 
in distribution of fifth nerve, 150lp 
in duodenal ulcer, 590. 
in epidemic myalgia, 298. 
in erysipelas, 20. 

ill erythromelalgia, 1079 \ 

in gall-stones, 730, 731. ' 

in gastric ulcer, 588. 

in heart disease, treatment of, 877. 

in herpes zoster, 1583, 1584. 

in intermittent claudication, 1041. 

in Landry’s paral5^sia, 1786. 

m laryngeal tubeieuloHJS, 1107, 1108. 

in movable kidney, 1347. 

in muco-membranous cohe, 642. 

in mumiis, 164, 165. 

in nerve leprosy, 124. * 

in pancreatic calculi, 743. 

in periarteritis nodosa, 1034. 

in peritonitis, 754, 755. 

in pleurisy with eftusion, 1249. 

in pneumonia, 1228. 

in progressive muscular atrophy, 1745. 

in pulmonary apoplexy, 1164, 1165. 

m pulmonary tuberculosis, 1194 

in pyelitis, 1 131 . 

in pyloric obstruction, 605. 

in iiayiiaud’s disease, 1076. 

in relation to jaundice, 687. 

in renal colic, 1339. 

in sciatica, 1770, 1771. 

in subacute necrosis of pancreas, 739. 

in suppurative mcdiastinitis, 1275 

in suppurative pylephlebitis, 722. 

in sy philis of aorta, 977, 979. 

in syphilis of liver, 714. 

in syringomyelia, 1729. 

in tetanus, 55. 

in thrombo-angiitis obliterans, 1033. 
in tic douloureux, 1522, 1523, 
in trichiniasis, 319. 
in water brash, 572. 
in X-ray injuries, 352. 
of heart discaBc, 875, 877. 

“Painful heel,” 1370. 

Pains in back in small-pox, 147. 
in back and limbs in acute poliomyelitis, 
1670. 

in dengue, 181. 
in influenza, 168. 
in relapsing fever, 235. 
in trench fever, 282, 283. 
in typhus fever, 276. 
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Pains in back and limbs in yellow fever, 178. 
in bones and joints in yaws, 226. 
in gums and teeth after arsphen amine, 
211 . 

in limbs in caisson disease, 336. 
in cerobro-spinal fever, 38. 
in malaria, 242. 
in scurvy, 451. 

lightning. 1642, 1643, 1648, 1649, 1738, 
1741, 1742. 

osteocopic, m syphilis, 200, 203. 
poriplieral, in lethargic oncephaUtis, 1581, 
prsBcordial, in acute pericarditis, 968. 
in aortic disease, 932. 
in cardiac strain, 881. 

Palate, arched, in adenoids, 1096. 
injection of, as early sign of scarlet fever, 
66 . 

paralysis of the, 645. 

of soft, diphtheritic, 1782. 
syphilitic perforation of, 203, 543 
ulceration of, in gangosa, 228. 
in yaws, 226. 

Pallor after hfemorrhage, 769. 

Palmar fascia, hbrosis of, 1370. 

Palpation of chest, 1082. 

of intestines, methods of, 612, 613. 
Palpitation, 876. 
in acute endocarditis, 916. 
in cardiac failure, 863, 874. 
in Graves’s disease, 486. 
in hyperthyroidism, 996. 

Palsy, craft, 1711-1714. 
lead, 1789-1790. 
occupation, 1711-1712. 

Paludism, 238. 

Pamaquin (plaanioquine), 244, 246. 
Pancake hsematoma in subarachnoid 
hBcmorrhage, 1690. 

Pancoast tumour of lung, 1220, 1221. 
Pancreas, acute necrosis of, 737-739. 
carcinoma of, 744-746. 
diseases of the, 736-746, 
hydatid of, 743. 
in mumps, 165. 

in relation to carbohydrate metabolism, 
737. 

to glycosuria, 410, 412, 737. 
to jaundice, 736. 
malignant disease of the, 744. 
secretions of, 736. 
subacute necrosis of, 739, 740. 
syphihs of the, 742. 

Pancreatic calculi, 740, 742, 743. 
colic, 741. 
cysts, 743, 744. 

digestion, deficient, stools in, 736. 
duets, anatomy of, 736. 
ferments in intestines, forces, and urine, 
737. 

Juice, 736. 

Pancreatitis, acute hsmorrhaglc, 737. 
chronic, 740-742. 


Pancreatitis, chronic, in relati5ii to gall- 
stones, 732, 740, 741. 
jaundice in, 684, 740, 741. 
path of injection, 740. 
in mumps, 165. 

Panmyelopathy, 785. 

Panniculitis, 1368, 1369. 

Panophthal^tls in small-pox, 152. 

septic, from lesions of fifth nerve, 1609. 
Papataci fever, 180. 

Papillitis in cerebro-spinal fever, 43. 
PaplllcBdema, 1639-1640. 

and atrophy as complication of mumps, 
165. 

conditions and occurrence of, 1639-1540. 
in accessory sinus siipjiuration, 1002. 
in ansemia, 1540. 
in cerebral syphilis, 1032, 1613. 
in cerebro-spinal fever, 39, 45. 
in chloroma, 807. 
in intracranial abscess, 1664. 
in intracranial tumour, 1639 1540. 
in lethargic encephalitis, 1580. 
in measles, 139. 
in meningitis, 1639. 
in mumps, 166. 
in relation to vision, 1639. 
in renal disease, 1640. 
in subacute combined degeneration, 1740. 
in suppurative encephalitis, 1664. 
in toxa^mic kidney, 1300. 
in tuberculous meningitis, 1661. 
ophthalmoscopic appearances in, 1539, 
1540. 

results of, 1603. 

retrobulbar neuritis in relation to, 1502, 
1640. 

Papilloma of larynx, 1109. 
of nose, 1096. 
of pharynx, 644. 

Papillomata of rectum in schistosomiasis, 
309, 310. 

of larynx, multiple, 1109. 

Paprika as source of vitamin C, 481. 

Papular rash of small-pox, 148. 

of Byxihilis, 198. 

Papule, 1397. 

Papules of small-pox, 148, M9. 

Paracentesis in ascites, 766. 
in cancer of peritoneum, 764. 
in chronic nephritis, 1314. 
in tuberculous peritonitis, 763. 
pericardii, 960, 963. 
site for, 960. 

thoracis, indications for, 1253. 
methods of, 1252, 1253, 1254. 
pulmonary cedema in, 1161, 1263. 
ParsBSthesla, 1401. 
in Landry’s paralysis, 1786, 1787. 
in sciatica, 1771. 

in subacute combined degeneration, 1739. 
Parafossanilus striatulus in relation to 
clonorchiasis, 307. 
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Part^gi^ngUoma, 

Paragonimiasis, 306, 307, 

of lungs, 1222. 

Paragonlmus westermanl, 306, 

Paragraphia, 1614. 

Parakeratosis, 1412. 

in psoriasis, 1469. 

Paraldehyde, addiction to, 1842. 
in chronic alcoholism, 359. 
in heart affections, 873. 
in typhus, 280. 

Paralyses, localised, in herpes zoster , } 584. 
toxasmic, 11. 

Paralysis, acute ascending, 331, 1785. 
adTance of, in Landry’s paralysis, 1776 
1786. 

agltans, 1669-1673. 

mental disorders in, 1834. 
symptoms of, 250, 1670-1071. 
alternate, 1532. 

Bell’s, 1370, 1510. 
brachial plexus, 1769. 
crossed, 1532. 

diphtheritic, 102, 109, 545, 1781. 
due to tick -bites, 326. 
familial periodic, 1797. 

spastic, 1669. 
flaccid, diagnosis of, 1881. 

in acute anterior poliomyelitis, 242, 
1571. 

in cerebro-apinal fever, 43. 
in familial periodic paralysis, 1797. 
in Friedreich’s ataxy, 1667. 
in Landry’s paralysis, 1785. 
in progressive muscular atrophy, 1743, 
from snake bite, 330, 331. 
hysterical, 1881. 

in acute poliomyeUtia, 1570-1575. 
in caisson disease, 336. 
in disseminated sclerosis, 1655. 
in hydrocephalus in children, 1649. 
in leprosy, 122. 

in myasthenia gravis, 1794^1796. 
in progressive muscular atrophy, 1743, 
1746-1746. 

in syringomyelia, 1729. 
lablo-glosso-pharyngeal, 1747, 1748. 
Landry’s, 1785 j and see Landry’s 
paralysis. 

laryngeal, 1112-1116, 1619. 

varieties of, 1113, 1116, 1619; and 
see Laryngeal paralysis, 
lead, 365, 1789. 
obstetrical, 1770^1779. 
oculo-motor, 1504-1507. 

aetiology of, 1604-1607. 
of accommodation in diphtheria, 1781- 
of cranial nerves in lethargic enceph- 
alitis, 1579, 1580. 
of diaphragm, 1273. 
of soft palate, 646, 1781. 
of aterupmastoid, 1620, 
of trapezius, 1520. 


Paralysis, pharyngeal, bilateral, 1620. 
unilateral, 1520. 

progressive bulbar, 1743, 1747, 1748. 
pseudo-hypertrophic, 1799. 
simple, as an epileptic fit, 1682. 
spreading, acute, conditipns causing, 
1785. 

Todd’s, 1683, 1686. 
toxmmic, ii. 

Paralytic sequelm of whooping cough, 112, 
114. 

Paramphistomiasis, 305. 

Paramyoclonus multiplex, 1704. 

Parangi, 225 ; and see Yaws. 

Paranoia, and allied states, J876, 18’3[7. 
alcoholic, 1838. 

involutional, 1828, \ 

Paranoid form of schizophrenia, 1872. 
Paraphasia, 1614. 

Paraphrenia, 1871. 

Paraplegia, congenital spastic, 1621. 
flaccid, in subacute combined degenera- 
tion, 1736. 

in acute disseminated encepbalo-mye- 
litis, 1660. 

in caisson disease, 336. 

“ in extension,” 1717. 

“in flexion,” 1717, 17^4. 
in Hodgkin’s disease, 843. 
in subacute combined degeneration, 
1736, 1739. 
senile, 1735, 1736. 

spastic, in compression of the cord, 1717 
phenomena of, 1717. 

Paraplegic rigidity, 1622. 

Parapraxia, 1620. 

Parapsoriasis, 1471. 
en goutles, 1471. 
en plaques, 1471. 
lichenoides, 1471. 

Parasites, dermatitis due to animal, 1441- 
1446. 

Parasympathetic in relation to causation of 
mogacolon, 664, 666. 

Parathormone in hypoparathyroidism, 502 
in tetany, 602. 

Parathyroid glands, anatomy and function 
of, 498. 

atrophy of. 601. 
disoases of the, 408-603. 
effect of removal, 501. 
hypertrophy of, 498. 
in relation to calcium metabolism^ 
601. 

to osteomalacia, 1387. 
insufficiency, effects of, 501. 
tetany, 500. 

Parathyroidectomy, effects of, 500, 501. 

in relation to tetany, 601. 

Paratyphoid “ carriers,” 2, 94. 
fever, 94-96. 
group of bacilli, 94, 399, 

Para-variola, 161. 
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Parentftl influence in relation to obseBsional 
disorder, 1887. 

Paresis and rigidity in cerebral ditdegia^ 
1622. 

in chorea, 1700. 

Parietal lobes, localising signs of lesions of, 
1528. 

Parkinsonism as a sequel of electrical 
injury, 345. 

as a sequel of lethargic encephalitis, 1581 . 
niangauose poisoning as cause of, 1842. 
ptyalism in, 529. 

Parkinson's disease, 1669 ; and see Paraly- 
sis agitans. 

Paronychia, diphtheritic, 1427. 

Parotid glands, non-infective recurrent 
swelling of, 531, 532. 
suppuration, 166. 
swelling in mumps, 163. 164. 

Parotitis, 163, 530, 531. 
acute, 530, 531. 

symptoms of, 531. 

{etiology of, 630. 
epidemic, 163 ; and see 
in bacillary dysentery, 117. 
in lobar pneumonia, 12.31. 
in paratyphoid fever, 95. 
in small-pox, 152. 
in typhoid, 84, 94. 
in typhus fever, 279, 
infectious, 163; and see Mumps, 
infective but non-contagious, 1(56. 
subacute, 531. 

Paroxysmal headache, 1694. 

tachycardia, 891 ; and see Tachycardia. 
Parrots as transmitters of psittacosis, 175, 
176. 

Parry’s disease, 486. 

Parry-Romberg syndrome, 1525. 

Partfgens for tuberculosis, 1212. 

Parturition in relation to visceroptosis, 
749, 750. 

mental disorders of, 1845. 

Pasohen, elementary bodies of, in vaccinal 
lesions, 147, 157. 

Pasteur and protective inoculation, 4. 
Pasteur’s work on hydrojihobia, 1685, 
Pasteurella pestis, 125. 

Pastia’s sign in scarlet fever, 06. 

Patch test of sensitiveness, 1418 
Paterson’s graduated exercises for tuber- 
culosis, 1210. 

(so-called riummor- Vinson) syndrome, 
545. 

{etiology of, 776. 

Pathogenicity of parasitic organisms, 1 . 

variations in the, 2. 

Paul's test for small-pox, 154, 

Paul-Bunnell reaction in glandular fever, 
286. 

in rubella, 145. 

“ Pea-soup stools ” of typhoid, 81. 
Peotoriloquie aphonique^ 1250. 


Pectoriloquy, 1084. 

whispering, 1084. 

Pedicull, forms of human, 1441. 
ill relation to impetigo, 1421, 1442. 
to trench fever, 280, 284. 

Pediculosis, 1441-1443. 
capitis, 1441. 

in relation to ecthyma, 1422. 
pubis, 1441, 1443. 
vestimentorum, 1442. 

Pel- Ebstein type of pyrexia, 842. 

Peliosis rheumatica, GO, 816, 923. 

Pellagra, 463-466. 

mental disorders in, 1 843. 

mental symptoms of, 465, 1843, 

prophylaxis of, 448, 466. 

vitamin B complex in relation to, 448. 

vitamins in relation to, 448. 

Pellagra sine pellagra, 465. 

Pelvic deformity in icliopathio stoatorrhooa, 
636. 

floor, weakiKiMs of, in relation to vis- 
oerox)tosis, 748, 749, 750. 
viscera, dropping of, 749. 

Pemphigus, 14-56-1458. 
acute, 1457. 
bacteriology of, 1457. 
chronic, 1457. 
contagiosus, 1496. 
ioliaceus, 1458. 
neonatorum, 1421. 
syphilitic, 206. 
treatment of, 1422. 
vegetans, 1458. 

Penis, granuloma of, in BchistosomiasiB, 
309. 

hei’petiform ulcers on, m lympliopailna 
venereum, J83. 

papillomata of,’ m rlunosporidiosis, J93. 
pruritus of, lu diabetes, 416, 
syphilitic herpes of, 197. 

Pentnucleotide, 17. 

in agranulocytosis, 801. 

Pentose, 418. 

Pentosuria, 429. 

Pepsin, 559. 

Peptic GBSophagitis and ulcer, 652. 

Peptone as desenai Using agent, 1075. 
in urine, 1291. 
injections in asthma, 1153. 

Percussion of chest, 1082. 

Perforating ulcers in leprosy, 122. 

ill peroneal museiilar atrophy, 1755. 
in tabes, 1647. 

treatment of, 1652. 
of feet in diabotos, 417. 

Perforation in acute appendicitis, 678, 679, 
680. 

ill cancer of the stomach, 603. 
in chronic oesophageal ulcer, 553. 
in duodenal ulcer, 591. 
in gastric nicer, 688, 689. 
in gastro-jejun^ ulcer, 697. 
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Perforation in typhoid, 80, 82, 83, 84. 
diagnosis of, 84, 85, 89. 
of lung, 1256. 
of tuberculous ulcer, 656. 
of viscus as cause of jJoritonitis, 753, 
766 

Periadenitis in lymphopathia venereum, 
183. 

Periarteritis, 1031. 
nodosa, 1034, 1035. 

Peri-arthritis, 1368, 1370. 

Pericardial resection, 963. 

Pericarditis, acute, 957-961. 
chronic adhesive, 961-963. 
constrictive, 961. 
exudate m, 957, 958. 
flbrinous, 957. 

friction sounds in, 948, 959. 
from gonococcus infection, 23. 
hsmorrhagic, 957. 
in acute tonsillitis, 634. 
in scarlet fever, 70, 72, 75. 
mediastino-, 961. 
m3mcarditis associated with, 945. 
purulent, 957, 959. 
rheumatic, 290. 
sero-flbrinous, 958, 959. 
tubercular, 965. 
varieties of, 957. 

Pericardium, adherent, 961-963. 
diseases of the, 957-965. 
effusion into, 957, 958, 959, 960, 063. 
new-growlha of, 966. 
syphilis of the, 975. 
tuberculosis of, 965. 

Perichondritis, of larynx, 152, 1105, 1118. 
of tracheal cartilage, 1122. 

Pericolic suppuration, B. coli, m 24. 

Pericolitis, 24, 648. 

Perihepatitis, 759. 
in cancer, 718. 
in cirrhosis of liver, 703. 
syphilitic, 713. 

Perinephric suppuration, epidemic, 1334 

Perinephritis and perinephric abscess, 1334- 
1336. 

Peri-neuritis, 1368, 1370. 

Periodontitis, chronic, 522, 523. 

Periostitis, in congenital syphilis, 206. 
in paratyphoid fever, 65, 
in secondary syphilis, 200. 
in tertiary syphilis, 203. 
in typhoid, 86, 94^ 

Peripheral neuritis; 1778, and ncc Poly- 
neuritis. 

PeriplUebitis, 1056. 

Perisplenitis, 703, 759, 829. 

Peristalsis, gastric, in pyloric obstruction, 
667, 606. 
in colon, 612. 
in small intestines, 610. 
reversed, 667. 
visible, 667, 606, 673. 


Peritoneal adhesions, 760, 762. 
in relation to obstruction, 762. 

Peritoneum, cancer of, 763, 764. 
diseases of the, 752-767. 

Peritonitis, acute, 752-769. 
adhesions due to, 762. 

B. coli in, 24. 

chronic, 759. 

aitiology and pathology of, 759. ! 
obliterative, 760. | 

fibrous tuberculous, 760. 
gonococcal, 22, 756. 
in acute appendicitis, 679, 680. 
in acute suppurative gastritis, 583 
in paratyphoid fever, 96. 
in relation to acute intestinal obsiAuc- 
tion, 674. 

in ulcerative colitis, 652. 
indications for operation in, 758, 759. 
malignant, 719, 763, 764. 
paths of infection in, 752, 753, 755, 756. 
pelvic, 766. 

perforative, in typhoid, 82, 84. 
pneumococcal, 752, 755, 726. 
encysted, 756. 
path of infection in, 755 
symptoms of, 755, 756ir 
staphylococcal, 753. 
streptococcal, 756, 757. 

source of infertioii, in, 766. 
tuberculous, 759 
adhesive or fibrous, 760. 
a?tiology of, 759, 760. 
ascitic form of, 760, 761. 
diagnosis of, 762. 
in ciiTbosis of liver, 705. 
indications for operation in, 763. 
loculated, 760, 761. 
obliterative, 760, 761. 
path of infection in, 760. 

Peritonsillar abscess, 71, 535, 536. 

Perlfeche, 776. 

“ Perles,” Laennec’s, 1150. 

Permanganate of potash in siiahe-bitc, 331. 

Pernicious anaemia, 778 ; and sre Anomiia, 
pernicious. 

Peroneal muscular atrophy, 1753-1756. 
following measles, 139. 

Perseveration, 1620. 

Personality, as showing tendency to mental 
disorder, 1806, 1807. 
dissociation of, in hysteria, 1882. 
hysterical, 1878, 1879. 
in schizophrenia, 1872. 

Pertussis, 109 ; u?id see Whooping-cough. 

Pes oavus in cerebral diplegia, 1622. 
in familial spastic paralysis, 1669. 
in Friedreich’s ataxy, 1667. 
in peroneal muscular atrophy, 1765. 
in syringomyelia, 1730. 

Pestis, 125 ; and see Plague, 
minor, 127. 

Petechias, in heat-stroke, 348, 340. 
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PetechlsB in plague, 126. 
in scurvy, 461, 462. 
in septic endocarditis, 921. 
in spirochactosis ictorohiemorrhagioa, 232. 
in typhus, 277. 
in whooping-cough, 111. 
in yellow fever, 179. 

Petechial rash in measles, 137. 
in scarlet fever, 66, 69. 
in typhus, 227. 
of small-pox, 148, 151, 155. 

Petit mal, 1679, 1683. 

Peyer*s patches in bacterial food poisoning, 
399. 

lesions of, in typhoid, 80. 

Pfannenstiel’s method of treatment of 
lupus, 1094. 

Pfeiffer bacillus meningitis, 47, 48. 

Pfeiffer’s bacillus, 168. 
phenomenon, 5. 

Phxochromocytomas, 61 1 . 

Phagedena, tropical sloughing, 1496. 

Phagedenic ulceration in syphilis, 202. 

Phagocytic cells, role of, in red cell destruc- 
tion, 771. 

Phagocytosis in relation to tetanus, 98. 
in the spleen, 825. 

Phallin, 390. 

Pharyngeal hypersesthesia, 540, 641. 
paralysis, 1619. 
tonsil, 1096. 

Pharyngitis, acute catarrhal, 538. 
acute septic, 539. 
atrophic, 541. 
chronic, 640, 641. 
granular, 541. 
lateral, 541. 
sicca, 541. 

Pharyngo-OBSophageal sphincter, achalasia 

of, 646. 

Pharyngotomy, for cancer of larynx, 1112 

Pharynx, diseases of the, 538-646. 
lupus and tuberculosis of the, 644 
syphilis of the, 642, 643. 
tumours of the, 544, 545. 

Pharynx and (esophagus, diverticula of, 560 
551. 

Phenacetin causing enterogenous cyanosis 
795. 

contra-indicated during sulxihouamide 
therapy, 16. 

Phenazone, skin eruption duo to, 1448. 

Phenobarbitone, addiction to, 1842. 

Phenol-phthalein, skm eruption due to, 
1448. 

Phenoquin (cinchophen) in gout, 436. 

Phenylenedlamine poisoning, 385. 

Phenyl-hydrazine in polycythsomin, 794. 
toxic effects of, 794. 

Phenylketonuria, 1850. 

Phlalophora verrucosa, 304. 

Philip’s classification of tubercular stages, 
1203. 


Phlebitis, 1056-1058. 
after influenza, 171. 
classification of, 1056. 
gouty, 432, 1056. 

in relation to embolism, 1067, 1068. 
in relation to thrombosis, 1056, 1057. 
infection m relation to, 1056, 1067. 
non-suppurative, 1050, 1057. 
plastic, 1056, 1067. 
post-operative, 1056. 
puerperal, 1067. 
suppurative, 1057, 1058. 
traumatic, 1056. 
typhoid, 1056. 

Phlebogram, 849, 850, 

auricular wave in, disappoaranco of, in 
auricular librillaiion, 896. 
of extra-systole, 889. 

Phlebotomus argentlpes as possible vector 
of kala-azar, 251. 
fever, 180, 181. 
noguchi, 131. 
papatasii, 180. 

as possible vector of oriental sore, 255. 
sergenti, 255. 
verrucarum, 131. 

Phlegmasia alba dolens, 1057. 

Phlyctenular conjunctivitis with adenoids, 
1097. 

ulceration in measles, 139. 

Phobias, 1888, 1880. 

Pbonation, laryngeal disorders of, 1112- 
1116. 

Phosphatase, plasma, increased in hyper- 
parathyroidism, 499. 

Phosphates, blood, in relation to i-ickets, 
443. 

in urine, 1285. 

Phosphatic calculi, 13.38. 

Phosphorus content of blood in tetany, 501. 
metabolism m hyperparathyroidism, 499. 
plasma, incTeased in hyiioiiarathyroidism, 
602. 

poisoning as cause of hciiatic necrosis, 
696. 

fatty heart in, 95 1 . 

Photophobia in oerobro-spinal fever, 38. 
in measles, 136, 142. 
in tuberculous meningitis, 48. 
in yellow fever, 178. 

Phrenic nerve, anatomy and physiology of, 
1758. 

evulsion of, 1158, 1181, 1213, 1214. 
Phthinoid chest, 1081. 

Phthiriasis, 1441. 

Phthlrlus, species infesting man, 1441, 
1443. 

Phthisis, 1188 ; and see Pulmonary tuber* 
culosis. 

ab hsemoptoe, 1193. 
coal-miner’s, 1186. 
quartz-miner’s, 1186. 
syphilitic, 1219. 
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Physical experiences as influencing mental 
states, 1811. 

signs in the chest, 1081-1084. 
therapy m mental disorders, 1818-1820. 
in ostoo-arthritis, l.'lGl. 
in spondylitis, 1364. 

Physopsis africana, in relation to schistoso- 
miasis, 309. 

Phytin, 443. 

Plan, 225 ; and see Yaws. 

Bois, 256. 

Cayenne, 266. 

Pick-Niemann*s disease, 825. 

Pick’s disease, 829, 961, 1828. 

chronic peritonitis associated with, 750. 
focal atrophy, 1664. 
lobar atrophy, 1821. 
syndrome, 961. 

Piedra, 1498. 

Pigeon breast, 1081, 1097. 

Pigment calculi, 729. 

in acholuric jaundice, 689, 720. 
of malaria, 243. 

Pigmentary naevi, 1488. 

Pigmentation in Ousbing’s syndrome, 475. 
in hEBmochromatosifi, 417, 418, 707, 708. 
in yaws, 226. 

of skin after use of silver iireparations, 
1448. 

anomalies of, 1489. 
in Addison’s disease, 605, 606. 
in arsenical poisoning, 372. 
ill Gaucher’s disease, 834, 835. 
in Hodgkin’s disease, 842. 
in kala-azar, 262. 
in leprosy, 122. 
in pellagra, 466. 
in scratch eruption, 1418. 
in splenic anaamia, 832. 
in syphilis, 198. 

pituitary gland in relation to, 470. 
Pigments of urine, 1285. 

Pilocarpine as stimulant to salivary secre- 
tion, 630. 

Pin worm, 323. 

Pin-point pupils, 1 642. 

Pink disease, 298-3fK). 

Pink-eye in trench fever, 2 S3. 

Pinta, 1498. 

Pirquet’s test for tuberculosis, 33, 34, 1205. 
Pistol shot sound in aortic incomiietcncc, 
933. 

Pitressin, 470. • 

m diabetes insipidus, 483. 

Pitting after small-pox, 150, 152. 

Pituitary cachexia, 477. 

extracts, effects of, 471, 472. 
glan^ anatomy and histology of, 470. 
antexioT lobe, 470. 
disoascs of, 470-4iS4. 
hormones of, 470- 472. 
in relation to obesity, 437. 

to polyuria and polydipsia, 482. 


Pituitary gland, localisation of lesions of, 
1634. 

mental disorders in diseases of, 1844, 
1845. 

posterior lobe of, in relation to sugar 
metabolism, 415. 
size and structure of the, 470. 
hormones in dwarfism, 477. j 

in relation to particular diseasesJ 472. 
thyrotrophic hormone of in, hypothyroid- 
ism, 495. 

tumours of, differential diagnosi^ of, 
1543. 

symptoms of, 1538. 

Pituitoiis catarrh, 1138. 

Pitultrin in relation to sugar metabolism, 
415. 

inhibitory action of, on diuresis, 482, 
1289. 

Pityriasiform dermatitis, 1423. 

Pityriasis rosea, 145, 1472, 1473. 
rubra, 1458-1460. 
rubra pilaris, 1472. 
simplex, 1412. 
versicolor in tropics, 1498. 

Plague, 125-128. ^ 

abortive, 127. 
aetiology of, 125. 
ambulatory type of, 127 
anginal, 127. 
bacillus of, 125. 
bubonic, 126. 

cellulo-cutancouB type of, 127 
cerebral, 127. 
complications of, 127. 
diagnosis of, 127. 
distribution of, 126. 
immune therapy of, 127, 128. 
incubation period of, 126. 
intestinal typo of, 126, 127. 
mortality in, 127. 
path of infection in, 2, 125. 
pathology of, 126, 126. 
pneumonic, 126. 
prognosis of, 127. 
prophylaxis of, 127. 
septicsemic, 126. 
serum treatment of, 127, 128 
symptoms of, 126, 127. 
tonsillar, 127. 
treatment of, 127, 128. 
types of, 126. 
varioloid, 127. 
vesicular, 127. 

PlanorblS boissyi in relation to schisto- 
somiasis, 309. 

COBUOSUS in relation to fascioliasis, 306. 
metldjensls in relation to schistoso- 
miasis, 309. 

Plant poisons, effect of, on skin, 1408. 
Plantar fascia, fibrosis of, 1370. 

Plants, poisonous, eaten in mistake, 391. 
Plaques Jaunes. 1598. 
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Plasmodium falciparum, 239. 
malarisB, 239. 
ovale, 239. 
vivax, 239. 

Plasmoquine in malaria, 244, 246. 

toxic symptoms after, 246. 

Plectoglossus altivelis in relation to hetero- 
phyiasis, 308. 

Pleooholia in malaria, 241, 243. 

Pleura, actinomycosis of, 186, 187, 1170, 
1269. 

B. coli infection of, 27, 
carcinoma of, 1270. 
diseases of the, 1244-1272. 
dropsy of the, 1269 ; and see Hydro- 
thorax. 

endothelioma of, 1270. 
hydatid disease of, 1268. 1269. 
hydrops of the, 1259 ; and see Hydro- 
thorax. 

in pulmonary tuberculosis, 1192. 
injury of, 1272. 

malignant tumours of, 1270, 1271. 
sarcoma of, 1270. 
simple tumours of, 1270. 
stroptotrichosis of, 1269, 1270. 

Pleural effusion in heart failure, 856. 
effusions, anomalous, 1254. 
characters of, 1249, 1252, 12.55. 
chylous and other miUty, 839, 1262, 
1263. 

hsemorrhagic, 1260 ; and see Haemor- 
rhagic pleural effusions, 
in malignant disease, 1260, 1270. 
fremitus, 1082. 

Pleurisy, 1244-1260. 
acute dry, 1244-1247. 
acuto iJbrmous, 1244-1247. 
as a tubercular manifestatiun, 1193. 
chronic dry, 1248. 
classification of, 1244. 
diaphragmatic acute dry, 1247. 
eosinophil, 1262. 
from gonococcus infection, 23. 
haemorrhagic, 1260. 
in cancer of liver, 719. 
in lobar pneumonia, 1231. 
in relation to tuberculosis, 1192, 1245, 
1246, 1248. 

in rheumatic fever, 290. 
in small -pox, 152. 
interlobar dry, 1247, 1248. 
plastic, 1244-1247. 
primary dry, 1244. 

purulent, 1254-1259 ; and see Empyema, 
rheumatic, 290. 
secondary dry 1244. 
sero-fibrinous, 1248-1254. 
sero-fibrlnous, prognosis of, 1252, 1263. 
with effusion, 1248-1254. 
pain in,, 1249. 

Pleurifls, 1244 ; and see Pleurisy. 
Pleurodynia, 290, 1246, 1369. 


Pleurodynia, epidemic or infectious, 297. 
Pleurogenous cirrhosis, 1183. 
Pleuro-cesophageal fistula, 1250. 

Pleuro -pneumonia, 1225. 

Pleximeter, 1082. 

Plombi&res colonic irrigation, 27, 621. 
Plumbism, 361. 

Plummer-Vinson (Paterson’s) syndrome, 

546, 776, 777. 

Pneumaturia, 1296. 

Pneumo-bacilius of Fnodlander in acute 
tracheitis, 1119. 
in broncho-piieuraonia, 1238. 
Pneumococcal arthritis, 1355, 1366. 
meningitis, 1233, 1668, 1662. 
peritonitis, 762, 755, 756. 

Pneumococci in typhoid pneumonia, 85. 
Pneumococcicidal drugs, 1234, 1235. 
Pneumococcus, the, 1226. 
in acute tracheitis, 1119. 
in broncho -pneumonia, 12.37. 
in relation to lobar pneumonia, 1226. 
in septic endocarditis, 919. 
meningitis^ 47. 
pathogenicity of the, 1226. 
septicaomia, 12. 
typos of bhe, 1226. 
Pneumo-hmmopericardium, 904. 

-hydroperlcardium, 964. 

Pneumokoniosis, 1185-1186. 

tracheal involvement in, 1120. 
Pneumoliths, 1190, 1194. 
as cause of bronchial obstruction, 
1144. 

Pneumolysis, extra-pleural, for pulmonary 
tuberculosis, 1214. 
for abscess of lung. 1181, 

Pneumonia, apical, 1230. 
ascaris, 323. 
capillary, 1237. 

carriers, 1226. 

catarrhal, 1 237 ; and set Bronclio-pnou- 
moiiia. 

central, 1229, 1230. 

chronic interstitial, 1183; and see Pul- 
monary fibrosis, 
contusional, 1230. 
creeping, 1230. 

croupous, 1225 ; and see Pueumonif), 
lobar. 

Felton’s serum in, 12, 36. 
hsemorrhagic vesicular, in psittacosis, 
17.6. 

hypostatic, 83, 855, 1160. 
immunity after, 4. 
in children, 1231. 
in erysipelas, 20, 21. 
in the aged, 1231. 
in the insane, 1231. 
in typhoid, 86. 
lobar, 1226-1237. 
in scarlet fever, 72. 
in small-pox, 152. 
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Pneumonia, lobular, 1237; and see 
Broncho-pneii monia. 
massire, 1230. 
migratory, 1230. 
post-operative, 1230. 
relation of pneumococcus to, 1226. 
secondary, 1231. 

septic, following bronchial obstruction, 
1144. 

traumatic, 1230. 
wandering, 1230. 
white, of Virchow, 1218. 

Pneumonias, the, 1225-1243. 

Pneumonitis, 1243. 

Ill children, 1243. 

Pneumonomycoses, 1215-1218. 
Pneumo-pericardium, 064. 
symptoms of, 964. 

-pyopericardium, 064. 

Pneumothorax, 1263-1268. 
ectiology of, 1263, 1204. 
artificial, dangers of, 1212, 1213. 
effect of, on lung, 1168, 1264. 
for abscess of lung, 1181. 
for bronchiectasis, 1158, 
for pulmonaiy tuberculosis, 1212, 1213. 
technique, of 1212, 1213. 
benign, 1264. 
collapse in, 1168, 1265. 
complications and scquclao of, 1266 
course and prognosis of, 1267. 
diagnosis of, 1266, 1267. 
emphysema as a cause of, 1178, 
extra-pleural, 1214. 
from organisms in olTiision, 1264. 
in typhoid, 85. 
pathology of, 1264, 1265. 
relief of intiaploural pressure in, 1267, 
1268. 
simple, 1264. 

surgical treatment of, 1267, 1268. 
Pneumo-typhoid variety of typhoid fever, 
83. 

Pock of small-pox, 147, 148, 149, 151. 
Polkilocytes, 771. 

Poikilocytosis, 771. 
in kala-azar, 253. 
in malaria, 241. 
in Oroya fever, 131. 
in pernicious ansemia, 781. 
in scurvy, 452. 

in subacute combined degeneration, 
1737. ^ 

Poison gases in causation of acute gastritis, 
681. 

in relation to bronchitis, 1135. 
in relation to tracheitis, 1120. 
Poisoning, alcoholic, 355. 
arsenical, 370. 

as causal factor in fatty heart, 951. 
as cause of polycyth'dBmia, 793. 
carbon monoxide, 379. 
chemical, 360 et ssg., 394. 


Poisoning, chronic, in relation to atheroma, 
1038. 
lead, 360. 
mercurial, 374. 
metallic, 394. 
ptomaine, 394. 
snake, 329-332. 
status cpilcpticus in, 1688. 

Poisons acting on the liver, 695-696. 
causing aplasia of bone-marrow, 785 
retrobulbar neuritis, 1503. 
thrombocytopenia, 813. 
in relation to anaBmia, 773, 813. 

to epilepsy, 1678. 
irritant, as cause of gastritis, 583. 
varieties of snake, 329. \ 

which damage endothelium, 812. ' 

Polioencephalitis, acute, 47. 

Poliomyelitis, acute anterior, 1568-1576. 
abortive form of, 1568- 1670. 
aetiology of, 1568, 1569. 
age-incidence of, 1668. 
blood cell count in, 156!). 

Poliomyelitis, brain-stem form of, 1672, 
1673. 

carriers of, 1568. i 

causes of death in, 1573.» 

course of, 1573. 

diagnosis of, 1573, 1574. 

experimental transinissio.i of, 1509. 

immune scrum in, 9. 

immunity in, 1574. 

nerve-cell dostiuction in, 1569, 

neuritic form of, 1572. 

paralytic stage of, 1571. 

path of infection in, 1568. 

pathology of, 1568. 

pre-paralytic stage of, 1570. 

immune .serum in, 9. 
prognosis in, 1574. 
relapse in, 1571. 
remissions in, 1573. 
resomblanco of, to cerebrospinal 
fever, 47. 

rest and posture in, 1 576. 
seasonal incidence of, 1 568. 
scrum treatment of, 1575, 1576. 
spinal form of, 1571, 1572. 
spread of infection in, 1568. 
spreading paralysis due to, 1785. 
symptoms of, 1570-1673. 
treatment of, 1676, 1676. 
virus of, 1568. 

progressive muscular atrophy following, 
1574. 

Pollen extracts in hay fever, 1090. 

Polyadenitis in sleeping sickness, 258. 

Polyarteritis nodosa, 1034 ; and see Pan- 
arteritis nodosa. 

Polyarthritis, infective, 1 360 ; and see 
Arthritis, rheumatoid. 

Polychromasia, 772. 
in kala-azar, 263. 
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Polychromasia in leukeemia, 806. 
in malaria, 241. 
in Oroya fever, 131. 

Polyohromatophilia, 690. 

in subacute combined degeneration, 1737. 
Polycythaemia, 792-796. 
in cliolera, 119. 
in pulmonary fibrosis, 1184. 
splenomegalic, 793. 
vera, 793-794. 

Polydipsia in ceiebro-spinal fever, 39. 

in diabetes insipidus, 482. 

Polygraph, the chnical, 849-851. 

of heart-block, 890. 
Polymorphonuclear cells, 796. 

Polymyositis hmmorrhagica, 1373, 1381. 
Polyneuritis, 1778-1788. 
acute febrile, 1784. 
after arsphenamine remedies, 213. 
and Landiy’s paralysis, 1785. 
causes of, 1778-1779. 
eercbro-spinal fluid in, 1554. 
endemica, 459. 

from vitamin B. deficiency, 445. 
galllnarum, 445. 
hfiematoporphyrinuria in, 1768. 
in beriberi, 460. 

in fowls from avitaminosis, 445. 
Korsakoff syndrome associated with, 
1838. 

liability to heart failure in, 1778. 
pharyngeal paralysis in, 1519. 
progressive hypertrophic, 1 788. 

Polypi in rhinoaporidiosis, 193. 

Polyposis of colon, 656. 

Polypus, bleeding, of septum, 1088, 1095. 
choanal, 1089, 1098. 
fibroid. Sc.(i Fibroma of naso-pharynx. 
of the nose, mucous, 1089. 

Polyserositis, 759. 

Polyuria, 1288, 1289. 
causes of, 482, 1288, 1289. 
hysterical, 482. 
in blaekwatcr fever, 248, 249. 
in cerebro-Bpinal fever, 39. 
in diabetes, 416. 
in diabetes insipidus, 482. 
in hydronephrosis, 1341. 
in trench fever, 283. 
in typhoid, 86. 

Pons and medulla, localisation of lesions 
of, 1531. 

Pontine lesions in relation to ocular 
palsies, 1507. 
pupils in, 1601. 

Popliteal nerves, lesions of, 1532. 
Poradenitis, 182 ; and see Lymphopathia 
venereum. 

Pork as source of infection in tape-worm, 
312. 

Infected, causing febrile symptoms, 94. 
causing trichiniasis, 319, 320. 

Porocephalu$ armillatus, 325. 


Porphyrinuria, 1293. 

Portal circulation in relation to cirrhosis, 
702, 704. 

schistosome parasites in, 309. 
fissure, enlarged glands in, causing 
jaundice, 684. 
infections, 693. 
pymmia, 14, 85, 721, 1058. 
thrombosis, 721, 1058. 
vein, diseases of the, 721, 722, 1058. 
Port-wine stains, 1487. 

Post-basic meningitis of infants, 4 1 ; 

and see under Meningitis. 

-epileptic automatism, 1685. 

-mortem examinations, organisms found 
at, 14, 15. 

-mortem wart, 1402. 

of tuberculous origin, 31. 

-nasal catarrh, 1089. 

-operation Bui)|)uration duo to coliform 
bacilli, 26. 

-tussive suction, 1083, 1 204. 

-ulcer regime, 595, 596. 

-vaccinal oncephalo-myclitls, 277. 

Posture in relation to visceroptosis, 746, 
747, 748, 749. 

in treatment of acute poliomyelitis, 1570. 
in treatment of ostcu-artlmtis, 1361. 
Potain’s aspirator in pleural elfusioii, 1253. 
Potainon obtusipes m relation to para 
gonimiasjB, 306. 

Potassium iodide to accelerate elimination 
of lead, 369. 
risks of, 369. 

Potato poisoning, 391. 

Potters’ asthma, 1186. 

Pott’s disease in relation to compression of 
spinal cord, 1715, 1722, 1725. 

“ Powder holes,” 377. 

PrsBCordial oppression a symptom of cardiac 
failure, 853. 

Precipitin serum reaction in fuicnsic 
medicine, 7. 
in hydatid disease, 717. 
test for hydatids, 315. 
for trichimasis, 320. 

Precipitinogen, 7. 

Precipitins, 7. 

Precocity, sexual, 517, 518 

suprarenal cortex m relation to, 517. 
Precordial pain in acute endocarditis, 915. 
Prefontal lobes, lesions of, locahsing signs 
of, 1627. 

Pregnancy, acute necrosis of liver in, 695, 
and chorea, 1698. 
and diabetes, 417. 

as affoctod by Graves’s disease, 490. 
hormone tests for, 517, 
in relation to amomias, 790. 
in relation to art hritis, 1352. 
in relation to hypoohromm anajmisa, 776. 
to disseminated sclerosis, 1059, 
to epilepsy, 1676. 
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Pregnancy in relatian to obesity, 437. 
to osteomalacia, 1382. 
to visceroptosis, 746, 749, 750. 
jaundice in, 686, 695. 
leucocytoHis in, 796. 
menial disorders of, 1845. 
nausea of, 674. 

pernicious andemia of, 779, 790. 
vomiting of, 570, 578. 
toxic features of, 579. 
scarlet fever in, 70. 
sea-sickness in, 342. 
small-pox and, 146, 155. 
syphilis and, 204, 205, 223. 
toxacmio kidney in, 13()0. 
treatment of syphilis in, 223, 224. 
typhoid and, 84. 

Pregnandiob 614. 

Pregneninolone, 519. 

Prematurity, anjemia of, 775. 

Prepuce, chicken-pox on, 162, 

primary syphilitic sore of, 165, 166. 

Preputial diphtheria, 101. 
herpes, 1468. 

Presbyophrenia, 1827. 

Presenile and senile dementia, 1826 -1829. 

Pressure, atiuosphcric, effects of, upon 
living animals, 333, 335, 
signs in aortic aneurysm, 1044. 

in mediastinal tumour, 1280 
-symptoms m goitre, 497. 
in thoracic aneurysm, 1046, 1047, 1048 

Priapism, m dislocation of spinal cord, 1726 

Priee-Jones curve, 770, 771. 

in diagnosis of an-xmias, 467, 790. 
ill sprue, 639. 

Prickly heat, 1414, 1495. 

Primary lesion in yaws, 225. 
stage of syphilis, diagno.sis of, 197, 198. 

Primitive cardiac tube, the, 846, 847. 

Primula obconica as cause of skin irrita- 
tion, 1407. 

Proctitis, from constipation, 619, 

haemorrhagic, local treatment of, 653. 
in amcchic dysentery, 263. 

Proctoscopic examination, 616. 
in colitis, 651. 

Prodromal rashes, 74. 

Producer gas, dangers of, 379. 

Progeria, 478. 

Progesterone, 514, 616, 610. 

dosage and therapeutics of, 516. 
effects of, 514. ' 

in prophylaxis of abortion, 516. 
prescribing and administration of, 519. 

Prognathism in acromegaly, 473. 

Prognosis in cardiac affections, 859-861. 
in mental disease, 1812. 

Progressive bulbar paralysis, 1736, 1747. 
lenticular degeneration, 1673. 
muscular atrophy, 1743-1763; mvd 
Motor Neurone disease, 
pharjmgeal paralysis in, 1619. 


Progressive spinal muscular atrophy of 
children, 1756-1758. 
ojtjology of, 1766. 
course and prognosis of, 1765. 
diagnosis of, 1767. 
pathology of, 1757. 
symptoms of, 1767. 

Projectiie vomiting, 606. 

Prolactin, piescribing and administrktion 
of; 520. 

Prolan A, action of, 471. 

B, action of, 471. 

Prontosil album, 16. 

for streptococcus infections, 16. 
Prophylaxis of mental disease, 1813. \ 

Proptosis in infantile scurvy, 454. \ 

in oculo-inotor jiaralysis, 1508. 
in sinus thrombosis, 1609. 

Prostate, as focus of infection in fi brositis, 
1368. 

enlarged, testosterone in, 515. 
lesions of, in schistosomiasis. 309. 
Prostatic disease, nausea m. 574 
Prostatitis in cohform infection of urinary 
triu-t, 26. 

ill typhoid, 86. « 

Prostigmine m myasthenia gravis, 1797. 
Protamine insulin, 424, 425. 
with zinc, 424. 

Protein and fat in various foods in relation 
to diabetic diet, 426. 
content of oercbro-spinal 6uid, 1556. 
diet, excessive, in relation to arthritis, 
1360. 

in chronic nephritis (secondary), 1313. 
in asthma, 1148. 

“ shock ” in arthritis, 1354. 

therapy, non-specific, 1418. 

-containing drug^, skin cruyitions due 
to, 1448. 

Proteins, digestion of, 659. 
foreign, hypersensitivity to, 7. 
sensitiveness to, m relation to asthma, 
1149, 1152. 

Proteinuria, 1289 ; arid nee Albuminuria. 
Proteose in unne, J291. 

tests for, 1291. 

Prothrombin, 809. 

deficiency, conditions of occurrence of, 
809. 

Protozoan infections, 238-267. 

Pruning spider, 328. 

Prurigo mstivale, 1410. 

Bernier’s, 1413. 
ferox, 1456. 
flexural, 1413 
mitis, 1455. 
of Hebra, 1454. 

Pruritus, 1401-1404. 
aitiology and pathology of, 1402. 
1403. 

ani due to threadworms, 324. 
diagnosis of, 1402. 
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Pruritus, generalised, 1402. 
in diabetes, 416. 
in Hodgkin’s disease, 842. 
in jaundice, 686, 
in serum sickness, 8. 
localised, 1403. 
scrotal, 1403. 
senile, 1402. 

symptoms of, 1402, 1403. 
treatment of, 1402, 1403. 
vulvar, 1403. 

Pseiido-actinomyeosls, 189; and see 
Mycetoma. 

-angina, '983. 

-ankle-clonus in trench fever, 283. 
-arthritis, 1367. 

-buUsB in iodide oruptioiis, 1447. 

-chylous cflFusiona, 1263. 

-chyluria, 1296. 

-cirrhosis of liver, mcdiastino-pencardiac, 
961. 

-constipation, hysterical, 619. 

-crisis in lobar pneumonia, 1228. 

in typhus, 277. 

-cyesis, 676. 

-dementia in hysteria, 1882, 1883. 
-diarrhoea, 625, 670. 

in chronic appendicitis, 081. 

-diphtheria bacilli, 07. 

-flatuience, 575, 570. 

-haemophilia hepatica, 817. 
-hermaphroditism, 511-513. 

-hypertrophic paralysis, 1799, 1800. 
-ichthyosis, 317. 

-lipoma, 440. 

-oedema, 440. 

-pancreatic cysts, 744. 

-paralysis m syphilitic epiphysitis, 
206. 

-paresis, alcoholic, 359. 

-pelade, 1493. 

-reminiscence in senility, J 826. 

-sclerosis, 1673. 

-tabes, alcoholic, 359. 

-tubercles in schistosomiasis, 309. 
-typhoid of Deli, 271 . 

-ursmia, 1325. t 

Pseudologia phantastica, 1878. 

Psilosis, 638 ; arid see Sprue. 

Psittacosis, 175, 176. 

Psoriasis, 1469-1471. 

Psorosperms, 1483. 

Psychic disturbances in cerebro-spinal 
fever, 43. 

in chorea, 1698, 1700, 1701. 

Psychical changes in alcohoUc neuritis, 
1781. 

Psycho-analysis, 1817. 

in obsessional disorders, 1890. 
Psychological medicine, 1804-1891. 
Psychopathology, 1805-1812. 
Psychotherapy, 1816-1818. 
general rules on, 1817. 


Psychotherapy in alcoholism, 1839. 
in anxiety states, 1861. 
in hysteria, 678, 1886, 1886. 
in nervous dj^spepsia, 578. 
in pernicious vomiting of pregnancy, 579. 
indications for, 1817, 1818. 

Psychotic manifestations in Graves’s disease, 
487. 

Pterygoid chest, 1081. 

Ptomaine poisoning, 394 ; and see Bacterial 
food poisoning. 

Ptosis, 1.605. 

cervical sympathetic, 1509, 1731. 
in kiibisagari, 301. 
in lethargic! encephalitis, 1 579. 
in myasthenia gravis, 1795. 
sympathetic, 1509, 
tabetic, 1646. 

Ptyalin, role of, in digestion, 644. 

Ptyalism, 529. 

Pubertas prsecox, 517. 

Puberty, changes in body fat at, 437, 438. 
adiposity, 480. 
incidence of goitre at, 496. 
in relation to acne, 1429. 
to functional proteinuria, 1290. 
to mental disorders, 1 845. 
psychological crises of, affective disorders 
in; 1852. 

Pubic hairs, seborrhoeic affection of, 1428. 
Pudenda, ulcerating granuloma of, 1499, 
1500. 

Puerile breathing, J082. 

Puerperal apoplexy, 1 604. 
fevers 12 

peritonitis, 753, 750. 
psychoses, 1845. 
septicsemia, B. coli in, 27. 
prognosis of, 13. 

Puerperium aspredisposuig to erysipelas, 19. 
in relation to visceroptosis, 749, 7.50. 
mental disorders of, 1845. 

Pulmonary actinomycosis, 1216, 1217. 
anthrax, 59. 

apoplexy, 1162 ; and sec Lungs, in- 
farction of. 

artery, atheroma of, 1054. 

congenital malformations of, 968, 969 
972, 1055. 
defects of, 968, 969. 
dilatation of, pathological, 941. 
obliteration of, 968. 
prognosis of, 976. 
transposition of, 969. 
aspergillosis, 1217. 

collapse, 1165; and see Lung, coUapse of. 
complications in chicken-pox, 162. 
in diabetes, 417. 
in diphtheria, 103. 
in rheumatic fever, 200, 291. 
in scarlet fever, 72. 
in sraall-pox, 152. 
in whooping-cough, 112. 
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Pulmonary distomatosis, 1222. 
embolism, 10G2. 
fibrosis, 1183-1185. 
aetiology of, 1183. 
diagnosis of, 1185. 

following broncho-iDneumonia, 1183, 
1240. 

in relation to tuberculosis, 1183, 1184, 
1191. 

insular, 1184. 

pathology of, 1183, 1184, 1190. 
peribronchial, 1183. 
reticular, 1184. 
symptoms, 1184, 1185. 
incompetence, 926. 930, 941, 942. 
infarction, 14, 854, 1162; and see 
Lungs, infarction of. 
infection from oral sepsis, 624. 
lesions in paragonimiasis, 306. 
mycoses, the, 1215-1218. 
oedema, 1161 ; and sec Lungs, (edema 
of. 

in heart failure, 853, 854, 
in pleurisy with ellusion, 1251, 1253. 
treatment of, 874. 
osteo-arthropathy, 1375-1377. 
in bronchiectasis, 1156. 
in pulmonary tuberculosis, 1201. 
chronic, in empyema, 1256. 
stenosis, 926. 930, 940, 972, 975. 
symptoms of heart failure, 854. 
in influenza, 170, 173. 
in psittacosis, 176. 
tuberculosis, 1188-1215. 
acute miliary, 1191. 
oHiiology of, 1 1 88-1 1 90. 
after influenza, 170, 1193. 
age in relation to, 1188, 1193, 1206. 
as terminal event in diabetes, 417. 
bronchial glands in, 1190, 1191, 1192. 
calciflcatioii of tubercles (jf, 1192. 
caseation in, 1190. 
causal organism of, 1189. 
causes of death in, 1203. 
cavitation in, 1190, 1191. 
circulatory symjitoms of, 1196. 
classification of stages of, 1203. 
climatic treatment of, 1209, 1210. 
complications and sequelai of, 1202, 
1203. 

cough m, 1193. 
course of, 1203, 1204. 
diagnosis of, 1^4, 1205. 
dietetic treatment of, 1208, 1209. 
dust in relation to, 1189. 
early signs of, 1197, 1198. 
environment in relation to, 1 1 89. 
expectoration i n, 1193, 1194. 
fibrosis in relation to, 1185, 1191. 
graduated rest and exercise in, 1210. 
hsemoptysis in, 1169. 
heredity in relation to, 1188. 
hilum, 1200. 


Pulmonary tuberculosis, in relation to 
asthma, 1151. 
to emphysema, 1176. 
incubation perioci of, 1 190. 
influenza in relation to, 170. 
marriage and, 1206. 
medicinal treatment of, 1210, 1211. 
mental disorders in, 1843. 
mode of spread of, 1 191. 
occupation in relation to, 1189 
open, 1190. 

operative treatment of, 1212-1^4. 
path of infection in, 1189. 
pathology of, 1190-1192. 
physical signs of early, 1197, 119 
pleurisy m, 1192, 1193, 1202. 
pneumokoniosis in relation to, 1186, 
1187. 

pneumothorax in relation to, 1264, 
1265. 

predisposing eaiises, 1188, 1189. 
prognosis of, 1206-1208. 
pronenesH to chrome nephritis in, 1337. 
race incidence of, 1188. 
radiography iii, 1201, 1202. , 

risk of infection in, 1J90. 
sanatorium treatment of, 1208. 
sediraontaiion test in, 1204, 1205. 
sex-incidence of, 1188. 
signs of consoliciation in, 1198. 
signs of excavation in, 1 199. 
signs of fibrosis in, 1199, 1200. 
specific measures in, 1211, 1212. 
symptomatic treatment of, 1214. 
symptoms in relation to prognosis in, 
1206, 1207. 

symptoms of, 1192-1202. 
trauma in relation to, 1189. 
treatment of, 1208-1215. 
tuberculin tests for, 1205. 
vaccine treatment of, 1211, 1212. 
valve, congenital dcf(u*ts of, 969. 

Pulsation in thoracic aneurysm, 1044, 
1047, 1048. 

Pulse, anacrotic, in aortic stenosis, 930, 
931. _ 

bisferiens, in aortic stenosis, 930, 931. 
capillary, in aortic ineoiiipoienco, 933. 
collapsing, 933. 

Corrigan’s, 933. 
in acute appendicitis, 677. 
in acute endocarditis, 915. 
in acute myocarditis, 946. 
ill acute pericarditis, 959. 
in acute peritonitis, 754. 
in angina pectoris, 984, 985, 
in aortic aneurysm, 1047, 1049. 
in aortic incompetence, 933. 
in aortic stenosis, 930, 
in auricular fibrillation, 898. 
in auricular flutter, 901, 902. 
in blackwater fever, 248. 
in carditis in children, 014. 
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Pulse in cerebro-spinal fever, 38. 
in cholera, 120, 
in chronic myocarditis, 950. 
in congenital heart divsease, 971. 
in coronary occlusion, 992. 
in dilatation of heart, 956. 
in diphtheria, 100, 102. 
in fatty heart, 952, 953. 
in Graves’s disease, 486. 
in heart-block, 904, 905, 906. 
in heart failure, 854, 856. 
in hyiierthyroidism, 996. 
in hypertrophy of heart, 955. 

'n intracranial" tumour, 1541. 

I meningitis, 38, 39, 45. 

mitral incompetence, 939. 

L mitral stenosis, 936. 
palpitation, 876. 
in paratyphoid fever, 95. 
in rheumatic fever, 290. 
in scarlet fever, 72. 
ill sppticaunia, 13. 

Ill trench fever, 282. 

in typhoid fever, 81, 82, 85, 87, 90. 

Ill typhus, 277, 278. 
in yellow fever, 178, 179. 
intermittent, 883, 890. 

commonest cause of, 883. 
irregular, 883 

in corebro-spinal fever, 38, 45. 
in tuberculous meningitis, 1501. 
mitral, 895. 

slow, in abscess of brain, 1553. 

in jaundice, 685. 
venous, ventricular form of, 899. 

forms of, 849 -851 . 
water-hammer, 933. 

Pulse-period m cardiac cycle, 849, 
-pressure, high, in aortic incompetence, 
933. 

m hyperthyroidism, 996. 

Pulses, unequal, in aortic aneurysm, 1047. 
in cervical ribs, 1775. 
m mediastinal tumour, 1280. 

Pulsus alternans, 848, 853, 856, 911, 912, 
996. 

bigeminus, 884, 887. 

a danger signal in use of digitalis, 868. 
bisferiens in aortic stenosis, 930. 
irregularis perpetuus, 895. 
paradoxus, 959, 962. 
trigeminus, 884, 888. 

Puncture fluids, tubercle bacilli in, 32, 33. 

Pupil, the myotonic, 1508. 

Argyll Robertson, 1508 ; and sec Argyll 
Robertson pupil. 

Pupils and accommodation, jiatholugical 
conditions of, 1507-1508. 
eccentricity of, significance of, 1507, 
effects of sympathetic paralysis on, 1507, 
in alcoholic coma, 357. 
in ,aortic aneurysm, 1046. 
in apoplexy, 1000. 


Pupils in cerebral thromhosis, 1600. 
in cerebro-spinal fever, 38, 43. 
in chronic alcoholism, 359. 
in general paralysis of the insane, 1638, 
1639. 

in heat hyperpyrexia, 349. 
in lethargic encephalitis, 1579. 
in mediastinal tumour, 1280. 
in pin-hole, in typhus, 278. 
ill pontine lesions, 1601. 
in syringomyelia, 1731. 
in tabes, 1645, 1646. 
unequal, diagnostic significance of, 1507. 
in enlarged modiastnial glands, 1 278. 
Purgatives as a cause of diarrhoea, 622. 
for diabetics, 425. 

habitual use of, as cause of colitis, 649. 
in chronic nephritis, 1314. 
the use and abuse of, 620, 621. 

Purified protein test for tuberculosis, 1205. 
Purin bodies, 1284. 

Ill relation to gout, 430. 
output of, in urine, 1284. 
content of various foods, 435. 

Purkinje fibres, 846. 

Purpura, 810, 811, 813-817, 1451. 
acute nephritis in relation to, 1304. 
anaphylactoid, 815. 
arthritica, 816. 

blood platelets in relation to, 810. 
cachectic, 811. 
classification of, 811, 812. 
fulminans, 811. 
haemoptysis in, 1170. 
heemorrhagica, hei editary, 817. 
Henoch’s, 815-817. 

idiopathic, 813 ; and sec. Thrombocyto- 
penia, essential. 

m acute hepatic necrosis, 696, 697. 
in acute leukaemia, 807. 
in bacterial food poisoning, 400. 
in benzene poisoning, 383. 
in jaundice, 684. 

Ill kala-azar, 253. 
in necrosis of liver, 697. 
in septicaBmia, 13. 
in yellow fever, 179. 
infective, 811. 
maligna, 814. 
of old age, 811. 
prognosis of, 815. 

relation of, to other diseases, 811, 812. 

rheumatica, 1367. 

Ill children, 913. 
simplex, 816. 
symptoms of, 814. 
thrombocytopenic, 580, 813, 
signs of, 810, 811. 
toxic, 815. 

Purpuras, nervous, 811. 
the, 1451. 

Purpuric drug eruptions, 1447. 
eruptions in children, 292. 
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Purpuric cniptiauf; in sprue, 64,0. 
rheumatic, 290. 

states, Bumpol-Leede phenomenon in, 66. 
Pus, charaetera of, in hepatic abaceas, 710. 
detection of tubercle bacilli in, 33. 
in vomit in suppurative gastritis, 683. 
Pustulation in small-pox, 147, 149. 

Pustule, 1398. 

Putrefaction in pyloric obstruction, C05. 
intestinal, as cause of dian’hoea, G23. 
as a cause of flatulence, 644. 

Pysemia, 13, 14. 
arterial, 14. 

in relation to septic endocarditis, 14, 
919. 

from abscess of lung, 1180, 1181. 
from local infection, 2. 
from streptococcus infection, 15. 
relation of, to Boj)ticaeimia, ik 
scarlatinal, 69. 

staphylococcal, vaccine treatment of, 18, 
19 . 

symptoms of, 13, 14. 
systemic venous, 13. 
treatment of, 16, 17. 
types of, 13. 

Pysmia and phlebitis, 1057. 
intracranial abscess in, 1552. 
portal, 14, 85, 723. 

Pysemic arthritis, 1356. 

Pyelitis, 1330-1334. 
m coliform infection, 25. 
in jiarat-yphoid fever, 95. 
in typhoid, 86. 

Pyelo-cystitis in coliform infection, 25. 
Pyelography, 1288. 

Pyelo-nephritis m coliform infection, 25, 26. 
in paratyphoid fever, 95. 
in typhoid, 86. 

Pyknic habitus m relation to affective 
j)SychoseH, 1852. 

Pyknolepsy, 1680, 1687. 

Pylephlebitis in paratyjihoid fever, 95, 
in typhoid, 80. 
non-fiuiipurative, 721. 
portal, 1058. 

suppurative, 14, 676, 721, 722, 1057, 1058. 
Pyloric obstruction, 004-606. 

ulcers as cause of, 589, 591-605. 
stenosis, hypertrophic, 606, 607. 

Pylorus, congenital hypertrophy of the 
606, 607. 

Pym’s fever, 180. 

Pyogenic infections, coU exudate in largely 
polyniorphoifu clear, 34. 
Pyonephrosis, 1342, 1343. 
Pyo-pneumothorax, tubercular, 1,264. 
Pyorrhcea alveolaris, 522, 523. 

aetiology and pathology of, 622. 
of clonic gOistritis, 524, 
of gastric ulcer, 624. 
as source of toxins, 526. 
importance of dental treatment in, 622. 


Pyorrhoea ahreolails, atreptococci in, 15, 18. 
vaccine treatment of, 18. 
vitamin A deficiency in relation to, 
442. 

Pyosis mansoni, 1496, 

Pyothorax, 1258. 

Pyramidon, effect of, on colour of urine, 
1295. 

Pyrene poisoning, 388. . 

Pyretic drugs, 348. 

P^exia, after heat-stroke, 348, 349. 1 
in acute appendicitis, 677. \ 

in coliform infection of kidney, 26.\ 
in diphtheria, 99. \ 

in erysipelas, 20. \ 

in focal sepsis, 11. \ 

in general tuberculosis, 35, \ 

in Hodgkin’s disease, 842. 
in mumps, 164. 

in pulmonary tuheroulosis, 1195. 
in purulent pt^ri carditis, 959. 
in rat-hjte fever, 237, 238. 
in relapsing fever, 236. 
in scarlet fever, 67, 69, 77. 
m septic endocarditis, 921, 922. 
in sopticaimia, 12. 
ill scrum sickness, 8. 
in small-pox, 147, 149. 
in undulant fever, 129. 

Pyrotherapy in syphilis, 222, 223. 

Pyruvic acid in brain, excess of, efl’octs of, 
447. 

test for, 447. 

Pyuria, 25, 1295, 1296. 

“ Q ” fever, 273. 

QRS deflection in electrocardiogram, 1003. 

Quadriceps paralysis, 1765. 

Quartan typo of malaria, 242. 
Quartz-miner’s phthisis, 1180. 
Queckenstedt’s phenomenon, 1537. 
Quinaerine, 245. 

Quinby, 218. 

Quincke’s disease, 1073 ; and me, Aiigio- 
rUJurotic oedema. 

Quinidine, 870-872. 

contra-indieatif)Tis to use of, 871. 
disadvantagOH-of, 871. 
dosage of, 872. 
effects of, 870. 

ill auricular fibrillation, 870, 871, 900. 
flutter, 903. 

in hyperthyroidism, 871. 
in iiaroxysmal tachycardia, 872, 894. 
indications for, 900. 

risk of embolism and thrombosis in, 871. 
toxic symptoms from use of, 871. 

Quinine as cause of optic atrophy, 1 504. 
for prophylaxis of common cold, 134. 
hydrohromide in Graves’s disease, 489. 
in disseminated sclerosis, 1659. 
in malaria, 244, 246, 
in relation to blackwater fever, Sf47., 
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Quinine, salts of, 244, 245. 

Quinophan (cinchophen) causing hepatic 
necrosis, 696. 
in gout, 436. 

Quinostab, 218. 

Quinsy, 535, 536. 

Quotidian lever, 242. 

Rabbits as carriers of infection in tulareemia, 
62. 

Rabies, 1585 ; and see Hydrophobia. 

Radiation therapy of goitre, 498. 

Radioulitis, 1770, 1771. 

Radio-active substances, injuries from, 354, 
355. 

Radiography of the chest, 1084, 1201, 1202. 
of the mtcBtines, 613, 614. 
of the kidney and ureter, 1288, 1332, 
1335, 1337, 1339, 1340, 1344, 1348. 
of the stomach, 566, 567, 568. 

Radiological diagnosis oi miliary tulicrcul- 
osis, 35. 

Radiostoleum in couliae disease, 634. 
m obesity, 439. 

Radiotherapy of cancer of cesophagus, 558. 

Radium dermatitis, 354, 1411. 
in Graves’s disease, 491. 
ill Hodgkin’s disease, 843. 
injuries, protection from, 355. 

symptoms of, 354, 355. 
ill lupus of larynx, 1106. 
in treatment of aiiaimias, 822. 
needles, in malignant tumours of nose, 
1095, 

salts in industry, 354. 
the most deadly of iioisoiis, 354.. 
therapy of blastomycosis, 191. 
treatment of cancer of cesophagus, 558. 
treatment of laryngeal tumours, tech- 
nique of, 1112. 

Radon in Graves's disease, 491. 
in new growths of lung, 1221. 
in cesophageal cancer, 658. 

R&les, 1083. 
leathery, 1165. 

Rammstedt’s operation for congmiital 
. hypertrophy of the iiylorus, 607. 

Rasn^in cerebro-spmal fever, 38. 
in chicken-pox, 153, 161. 
in congemtal syphilis, 205. 
in dengue, 181. 

in erysipelas, chanxetors of, 20. 
in flea typhus, 270. 
in glanciers, 60. 
in glandular fever, 286. 
in influenza, 168. 
in leprosy, 122. 
in measles, 136, 137, 138- 
in Oroya fever, 131. 
in paratyphoid fever, 95. 
in psittacosis, 175. 
in rat bite fever, 237. 
in relapsing fever, 235. 


Rash in Rocky Mountain tick typhus, 274. 
in rubella, 144. 
in scarlet fever, 66, 67, 69, 70. 
in secondary syphilis, 201 , 202. 
in small-pox, 149, 150, 161, 153. 
in trench fever, 277, 278. 
in tsutsiigamuslii disease, 271. 
in typhoid, 81. 
in typhus, 277. 
ill yaM^s, 226. 

Rashes after diphtheria antitoxin, 107, 108. 
drug, 74, 1446-1449. 
in bacterial food poisoning, 400. 
in septic diphtbcria, 101. 

Raspberry tongue in scarlet fever, 68. 
Rat-bite ebseaso, 237. 

lever, 237, 238. 

Rat flea, 125. 

Rats as disseminators of rat- bite fever, 
237. 

as medium of infection of S])irocha4oBi.s 
ictcro -hajinorrhagiaj, 23 1 . 
in relation to flea typhus, 270. 
to leptospirosis, 229, 230. 
to plague, 125, 127. 
to trichiniasis, 319. 
moasuics of destroying, 127. 

Rav;-beef tongue m ciiabctes, 416. 
Ray-Iungus disease, 185 ; and see Aetino- 
mycosis, 

Raynaud’s disease, 1075-1078. 

paroxysmal haimoglobinuna in, 1292. 
phenomenon, 1075, 1076, 1077. 
syndrome in polycythamia, 794. 
Reaction, mixed electrical, m progressive 
muscular atrophy, 1760. 
of degeneration in acute poliomyeUtis, 
1572. 

of a fluid, in relation to H-ion eoncontia- 
tion, 406, 406. 

Rebound, excessive, m cerebellar lesions, 
1533. 

Recession, systolic, in hypertrophy of right 
ventricle, 956, 956. 
Recklinghausen’s disease, 498, 1788. 
Rocompression in the treatment of caisson 
(bsease, 33G, 338. 

Rectal crises in tabes, 1647. 
treatment of, 1651. 

examination, value of, in acute appendi- 
citis, C77, 678, 679. 

hsemorrhage from polypi of colon, 656. 
lavage in bacillary dysentery, 118. 
papillomata in schistosomiasis, 309. 
Rectum, the, 609, 610, 612. 

dyschezia in relation to the, 613, 617, 
618. 

inflammatory lesions of, in chiufa, 304. 
lesions of, in lymphopathia venereum, 
184. 

in BchistoaomiasiB, 309, 310. 
recumbency, necessity for, in diphtheria, 
108. 
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Rectum, stricture of, in lymphupathia 
venereum, 184. 

Red corpuscles, fragility of, in acholuric 
jaundice, 689, 690. 
large count of, in new-born, 688. 

“ Red line,” 1072. 

Redecker’s I 1190. 

Red-light treatment of amall-pox, 156. 
Reduviid bug vectors of trypanoaomiaaia, 
261, 262. 

Re-education in hysteria, 1885. 

Reflex epilepsy, 1681. 
grasping, 1528. 
mass, 1726. 

Reflexes, abdominal, diminution of, in 
lesions of hemispheres, 1527. 
exaggerated, in trench fever, 283. 
in acute poliomyelitis, 1570, 1571, 1572. 
in alcoholic coma, 357. 

neuritis, 1781. 
in apoplexy, 1601, 1602. 
in cerebral diplegia, 1622. 
in cerebro-spinal fever, 38, 43. 
in chorea, 1701. 
in diabetes, 417, 1783. 
in disseminated sclerosis, 1655, 1657. 
in dystrophia myotonica, 1793. 
in Friedreich’s ataxy, 1667. 
m general paralysis of the insane, 1638. 
in hemiplegia, 1602. 

in hydrocephalus in children, 1549, 1550. 
in hydrophobia, 1686. 
in hysteria, 1882. 
in iiitorstitud neuritis, 1769, 1771. 
in Landry’s paralysis, 1787. 
in lethargic encephalitis, 1581. 
in localisation of spinal cord lesions, 
1721. 

in myasthenia gravis, 1796. 
in pellagra, 465. 

in progressive muscular atrophy, 1750, 
1751. 

in sciatica, 1771. 
in sleeping sickness, 258. 
in spastic paraplegia, 1718. 
in subacute combined degeneration, 
1739, 1741. 

in syringomyelia, 1730. 
in tabes, 1642, 1644, 1649. 

Refractory stage of conductivity, 848. 
Rdgime lact6e in passive hyperaimia of 
lung, 1161. 

Regurgitation of food, 551, 556, 571. 
Reichenberg reactidh for relapsing fever 
spirochaites, 235. 

Reider type of leucocyte in Oroya fever, 131. 
Relapsing fever, 234-237. 
mortality in, 236. 

N. African, 234, 235. 

Panama, 234. 

path of infection in, 234. 

pathology of, 234, 235. 

Persian and N.W. Indian, 234, 236. 


Relapsing fever, prognosis of, 236. 

Spanish, 234, 236. 

symptoms of, 235, 236. 

ticks in relation to, 234, 235, 236. 

treatment of, 237. 

varieties of, transmitted by lice, 235. 
Relapsing fevers, lice -borne, symptoms of, 
235. 

tick-borne, symptoms of, 236. j 
Remissions in chronic myeloid leulnemia, 
804, 805. 

in undulant fever, 129 
Renal affections in spirochsetosis iili^tero- 
hromorrhagica, 232. 
calculi, 1338-1341. 

in hyperparathyroidism, 499. 
in vitamin A deficiency, 442. 
colic, 1339. 
in pyelitis, 1331. 
treatment of, 1340, 1341. 
crises in tabes, 1647. 
disease, hypertension in relation to, 1065, 
1066. 

ill relation to cerebral thrombosis and 
hajmorrhage, 1597. 
papillcedcina in, 1540. ^ 

relationship of cardio-^vaseular hyper- 
trophy to, 1035. 
dwarflsm, 1316. 
dysbiotrophy, 1315. 
fibrosis and atheroma, 1038. 
function, estimation of, 1286-1288. 
gylcosuria, 428, 429. 
symptoms in diabetes, 417. 
vein, thrombosis of, 1298. 

Repression, 1811. 

Reproduction, vitamin E in relation to, 
445. 

Reproductive system in Graves’s disease, 
488. 

Resection of colon for cancer, 660. 

Reserve force of heart, 852. 

Resistant stupor m corobro-spinal fever, 
39. 

Resonance, pulmonary, varieties of, 1082. 
vocal, 1084. 

Respiration, disturbed, in intraeranial 
tumour, 1541. 

in relation to sinus arrhythmia, 885. 
irregular, in corobro-spinal fever, 38, 
Respiratory centre, function of, in regu- 
lating reaction of blood, 407. 
complications of typhus fever, 278. 
disorders in rickets, 457, 458. 
effects of high altitudes, 338. 
exchange in relation to heat production, 
403. 

failure in Landry’s paralysis, 1785, 1786, 
1787. 

in snake bite, 330. 
movements in emphysema, 1174. 
quotient, determination of, 403. 
rhythm in lethargic encephalitis, 1582. 
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Respiratory stimulants, 382, 407. 
symptoms of aortic aneurysm, 1045, 
1046, 1048. 

system, diseases of, 1081-1282. 

Response to treatment as a guide to cardiac 
prognosis, 861. 

Rest and exercise, graduated, in pulmonary 
tuberculosis, 1240. 

Rest force of heart, 852. 

importance of, in treatment of heart 
conditions, 862, 863, 864, 915, 
917. 

Resting-Juice, examination of, 568, 569. 

m cancer of stomach, 602. 

Restlessness in acute peritonitis, 754. 
Retardation of thought m depression, 1856, 
1858. 

Retention of urine m cerebro-sjuiial fever, 
51. 

in typhus fever, 278, 280. 

Reticuloc^e count, normal, 772. 
crisis, 774, 777, 783, 820. 

as guide m treatment of aneemia, 820. 
Reticulocytes, 772. 

in blood ui pernicious anaemia, 781. 
Roticulocytosis, marmite as stimulant of, 
468. 

Reticulo-endothelial cells, lipoid in, in 
Niemann- l^iok’s disease, 835. 
system, diseases of the, 833-837. 

role of, in relation to immunity 
reactions, 825. 
spleen as part of, 825. 

-endotheliosis of spleen, 837. 
-endothelium in lymph glands, 838. 
Retina, embolism of central artery of, 1063. 
Retinal artery, thrombosis of, 1060. 

changes in amaurotic family idiocy, 
1625. 

in diabetes mellitus, 417. 
haemorrhages, m leukamiia, 804, 807. 

HI malaria, 243. 
in nephritis, 1305, 1312, 1318. 
in septic endocarditis, 921. 
in small- pox, 152. 

in Hiibaciite combined degeneration, 

1740. 

p uls ation in aortic incorapotence, 933. 
tuberculoma, papillciedema in, 1540. 
vein, central, thrombosis of, 1061. 
veins m congenital heart disease, 971. 
Retinitis, albuminuric, 1311, 1312. 
diabetic, 417. 

in chronic nephritis, 1311, 1312. 
in uraemia, 1325. 

Retrobulbar neuritis, 1502, 1503. 
Retro-colio abscess, 263. 

Retrooollic spasm, 1705. 

-pharyngeal abscess, 539, 540. 

in glandular fever, 287. 

Retrostefhal soreness in tracheitis, J021. 
Revaeclnation, 158, 159, 160. 

Rhabditls pellio, 316. 


Rhagades in congenital syphilis, 205. 
Rheumatic endocarditis, 290, 292, 915. 
fever, 288-296. 

distinguished from meningitis, 46, 293. 
streptococci in, 15, 288. 
infection of heart in clnldhood, 292, 913, 
914. 

nodules, 292. 

Rheumatism and chorea, 913, 1697, 1698, 
1701. 

cardiac disease in relation to, 292, 913. 
gonorrhoeal, 23, 1 355. 
in scarlet fever, 70, 72, 77. 
malignant, 918. 

manifestations of, in children, 292, 913. 
muscular, 1367-1373. 
non-articular, ] 367-1374 ; and see 
Fibrosiiis. 

relation of Henoch’s jmrpura to, 816, 816. 

of septic endocarditis to, 918. 
scarlatinal, 1356. 

tonsillitis ill relation to, 533, 534, 913. 
Rheumatoid arthritis, achlorhydria and 
565. 

pyorrhoea alveolaris in relation to, 624. 
Rhinitis, acute catarrhal, 133 ; and see 
Cold, the common, 
allergic, 1090. 
atrophic, 1086-1088. 
chronic catarrhal, 1084-1086. 
hypertrophic, 1085. 
in scarlet fever, 70, 71. 
Rhino-pharyngitis, destructive ulcerating, 
228 ; arid see Gangosa. 
Rhinophyma, 1405. 

Rhlnorrhoea in allergic conditions, 751. 
m scarlet fever, 69, 71. 
paroxysmal, 1090. 
vasomotor, 1090. 

Rhinosporidiosis, 157, 193. 

Rhinosporidium equl, 193. 
seeberi, 193. 

Rhinotomy, lateral, 1095. 

Rhipicephalus sanguineus, 273. 

Rhonchal fremitus, 1082. 

Rhonchl, 1083. 

Rhus toxicodendron as source of skin 
irritation, 1408. 

Rhythm, cardiac, abnormal, 847. 

change of, as an indication of dilata- 
tion, 954. 
ociopic, 847. 
gallop, 102, 856, 996. 
hetcrotopic, 847. 
idio -ventricular, 847. 
in paroxysmal tachycardia, 892, 893. 
ill pericarditis, 968. 
nodal, auriculo-ventricular, 847, 894. 
normal, 847, 
prognosis in, 866. 
sinus, 847, 
tic-tac, 856. 
triple, varieties of, 866. 
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Rhythmiclty of heart muscle, 846. 

Rib decortication operation for empyema, 
1258. 

Riboflavin (vitamin Bg), 448. 
in prophylaxis of pellagra, 463, 464. 

Rice, polished, use of, a cause of beriberi, 
459. 

polishings as source of vitamin, 463. 

Rice-water stools of cholera, 120, 
in summer diarrhoea, 629. 

Rickets, 456-459. 
in rooJiac disease, 634. 
in relation to broncho-pneumonia, 1237. 
to epidemic diarrham, 631. 
to epilepsy, 1678. 

Rickettsia bodies, 268. 

in trench-fever-infccted lice, 276. 
in typhus, 276. 
diseases, 268-284. 
prowazeki, 268, 269, 276. 
species of, 269, 271, 273, 

Rickety rosary, 457. 
spine, 457. 

Rift Valley fever, 182. 

Rigidity as early symptom of paralysis 
agitans, 1670, 1671. 
in cerebral diplegia, 1622, 1623. 
in cerebro-spmal fever, 38, 39, 41. 
in tuberculous meningitis, 1501. 
of right rectus in acute appendicitis, 677. 
painful, in acute poliomyelitis, 1570. 

Rigor after arsphenamine jireparations, 21 1 . 
in incubation period in syiihilis, 200. 
mortis, early, in bacterial food poisoning, 
399. 

in cholera, 119. 
in heat-stroke, 348. 
in yellow fever, 177. 

Rigors in amoebio abscess of liver, 709. 

Ill biliary colic, 730. 

in blaekwater fever, 248. 

jn cerebro-spinal fever, 38. 

in eoliform mfecLioii of kidney, 25. 

in empyema, 1255. 

in erysipelas, 19. 

in inhuenza, 168. 

in leprosy, 122. 

in malaria, 242. 

in purulent pericarditis, 959. 

in pyelitis, 1331. 

in rat-bite fever, 237. 

in relapsing feven 235. 

in sejiticapmia, IZ 

in small-pox, 147. 

in suppurative pylephlebitis, 722. 

in tsutsugamushi disease, 271. 

in typhoid, 83. 

in typhus, 270. 

toxamiic, 11. 

Ringworm, 1432-1438. 
of the beard, 1435. 
of the glabrous skin, 1436-1438. 
of the nails, 1438. 


Ringworm of the scalp, 1433-1435. 
Ringworms, pustular body, 1437. 

Rinne’s test for nerve deafness, 1515. 

Risus sardonicus, 55. 

Ritter’s disease, 1421. 

Rocky Mountain, 273; and see Spotted 
fever. 

tick typhus, 273, 274 ; and see ^typhus, 
Rocky Mountain tick. 

Rodent ulcer, 1484. i 

Rodents, as carriers of infection in\ tular- 
aemia, 61, 62. \ 

role of, in transmission of llocky Moun- 
tain tick typhus, 273. \ 

Rogers’s disease, 968, 972. \ 

method of treatment of cholera, ]2l\ 
Romberg’s sign in Fiiedrcich’s ataxy, 1666. 

in sleeping sickness, 258. 

Root shadows in pulmonary tubcnle, 
significance of, 1201. 

Rosacea, 1404-1406. 

achylia as a cause of, 565, 1405. 
oral sepsis in relation to, 525. 
sehorrhoea in relation to, 1401. 

Rose spots in paratyphoid lever, 95. 
in trench fever, 283. 0 
in typhoid, 81. 

Roseola urticata, 198. 

Roseolar rash of syphilis, 198. 

Ross’s researches in malaria, 238. 

Rotch’s sign in acute pericarditis, 959. 
Rdtheln, 143. 

Rothera’s nitroprusside test for ketonuria, 
418, 1295. 

Round-worms, 322. 

diseases due to, 315-324. 

Rubella, 143-146. 

Rubyl, 218. 

Rumination, obsessional, 1 889. 
Rumpel-Leede phenomenon m measles, 66. 

in scarlet fever, 66. 

Rupia, 198. 

Rusty sputum, 1196, 1228. 

Sabre-scabbard tibia, 203, 206. 

in yaws, ^26. 

Sachs-Georgi reaction for syphilis, 106. 
Saddle-back nose of congenital syphilis, 
205, 1093. 

St. Anthony’s lire, 394. 

St. Vitus* dance, 1697 ; artd see Chorea. 
Salaam spasm, 1680. 

Salicylate of soda in lethargic encephalitis, 
1583. 

Salicylates, excretion of, in urine, 1295. 
in acute poliomyelitis, 1674. 
in rheumatic fever, 294, 295. 

Saline infusion m peritonitis, 758. 
in shook due to hemorrhage, 769. 
in summer diarrhma, 631. 

Salines contra-indicated in sulphonaraidc 
therapy, 16, 51. 

hypertonic, in bacdlary dysentery, 118, 
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Salines hypertonic, in cholera, 121. 

in heat hyi)erpyrexia, 350. 

Saliva, deficient secretion of, 164, 629, 530. 
dribbling of, in progressive muscular 
atrophy, 1748. 

drugs inhibiting socrotion of, 529. 
drugs stimulating secretion of, 530. 
excessive secretion of, 629. 

Salivary glands, diseases of the, 529-533. 
m Mikulicz’s disease, 845. 
in mumps, 164. 

Salivation, conditions associated with, 529. 
in achalasia of the cardia, 648. 
in acute gastritis, 682. 
in cancer of the oesophagus, 550. 
in chronic arsenical poisoning, 372. 
in gastric disorders, 572. 
in lethargic encoplialitis, 1 580. 

Ill mercurial stomatitis, 376, 627. 
ill pellagra, 465. 
in pyorrhoea, 622. 
in sea-sickness, 342. 
in small-pox, 150. 
in waterbrash, 572. 

Salmon patch,” 205. 

Salmonella group of bacilli, 78, 94, 393, 
395, 397, 399. 

infections, dillerent virulence of rough 
and smooth strains of, 6. 

Salt, common, in treatment of Addison’s 
disease, 607. 

required to make up for loss in sweat, 
351. 

Salt-free diet m ascites, 766. 

in hypertension, 1069. 

Salvarsan, 208. 
in anthrax, 59. 
in relapsing fever, 237. 
in yaws, 227. 

methods of administration of, 210. 
risks of, in aneurysm, J 049. 
toxic symptoms after, 211, 383. 

prophylaxis of, 213, 214, 383 ; a7id 
see Arsenobenzene, Arsphena- 
niinc. 

Salyrgan in heart disease, 870. 

Sanatorium treatment of pulmonary tuber- 
culosis, 1208. 

Sand-flies in relation to kala-azar, 251. 
to oriental sore, 255. 
to Oroya fever, 131. 
to j)hlebotomu8 fever, 180, 181. 
Sand-fly fever, 180. 

“ Sandy patches ” in schistosomiasis, 310. 
Sanocrysin as cause of endothelial damage, 
812. 

treatment of pulmonary tuberculosis, 
35, 1211. 

Santonin in ascanasis, 323. 

Saprophytic bacteria, 1. 

Sarcoidobis, 1476-1480. 

Sarcoma, multiple idiopathic, of Kaposi, 
1487. 


Sarcoma, myeloid, 1380. 
of liver, 718. 
of nose, 1095. 
of skin, 1487. 
of spleen, 833. 
of tonsil, 545. 

Sarcoptes scabiei, 1444. 

Saturation tests for ascorbic acid in relation 
to nutrition, 450. 

Saturnism, 361. 

Sauerbruch operation of thoracoplasty, 
1214. 

Sausage poisoning, 395, 401. 

Scabbard trachea, J 1 28. 

Scabies, 198, 1444, 1445. 
diagnosis of, 198, 202, 1444. 

Scalp, actinomycosis of, 187. 
eczema of the, 1412. 
ringworm of the, 1433-1436. 
sehorrlioeic dermatitis of, 1427. 

Scapula, winged, 1520, 1747, 1758. 

Scar, hypertrophic, I486. 

Scarlatina, 63 ; and see Scarlet fever, 
miliaris, 66. 
sine eruptione, 70. 

Scarlatinal nephritis, 65, 69, 71, 72, 77, 78. 
prevention of, 77, 78. 
rheumatism, 70, 72, 77, 1356. 

Scarlatinlform rashes in other diseases, 74, 
75. 

Scarlet fever, 63-78. 

acute nephritis in, 1304. 
and diphtheria, 64, 73, 96. 
and tonsillitis, 66, 69, 70, 77, 534. 
and tuberculosis, 75, 
antitoxic serum for, 17, 65, 75. 

in erysipelas, 21. 
arthritis in, 69, 72, 77, 1360, 

Dick test for susceptibility, 64, 68, 73. 
m relation to chicken-pox, 160. 
in relation to measles, 130. 
prophylaxis of, 65, 75, 76. 
seasonal incidence of, 63. 

Schultz Charlton blanching test m, 65, 

73. 

serum treatment of, 17, 76. 
simple, 68, 69. 
streptococci in, 17, 64. 

Scarring alter small-pox, 150, 152. 
efiects of, in syphilitic cases, 195, 196. 

Soheele’s green, 370, 373. 

Schick’s lest for susceptibility to diph- 
theria, 100, 107. 
typos of reaction, 106, 

Schilder’s disease, 1662, 1663. 
mental disorders in, 1834. 

Schistosoma bovis, 308. 
hoematobium, 308, 309, 310. 
japonicum, 308, 309, 3U). 
mansoni, 308, 309, 310. 
matthei, 308. 
life cycle of, 308, 309. 

Schistosomiasis, 308-311. 
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Schistosomlaslc, dysentery, 310. 

Schizogony of|malarial parasite, 230. 
Schizoid personality, 1864. 

Schizont of malarial parasite, 230. 
Schizophrenia, 1863-1876 
Schizotrypanosomiasis, 261. 

Schmidt’s syndrome, 1520. 

Schdnlein’s disease, 816, 1367. 

School attendance and measles, 141, 142. 
Schiifiner’s dots in malarial parasite, 240. 
Schuller-Ghristian’s disease, 836. 

Schultz Charlton blanching test in Bcarlot 
fever, 65, 73. 

Schumm’s test in febrile malaria, 241. 
Sciatic nerve, external, lesions of, 1766. 
great, lesions of, 1765, 1766. 
internal, lesions of, 1766, 1767. 
peri-neuritis affecting, 1370. 

Sciatica, 1770-1773. 

as symptom of osteo-arthritis, 1359. 
associated with subarachnoid hannoiT- 
hage, 1590. 

Sclavo’s anti-anthrax scrum, 58, 59. 

Scierema neonatorum, 1476. 

Sclerodactylia, 1475. 

Scieroderma, 1475. 

Raynaud’s disease in relation to, 1077. 
Scleroma of trachea, 1125. 

Sclerosis, amyotrophic lateral, 1743, 1753. 
diffuse hyperplastic, 1035-1037. 
disseminated, 1053-1660. 

diagnosis of, 1654, 1658, 1720. 
mental disorders in, 1834. 
retrobulbar neuritis in, 1502, 
transient ambyojna in, 1 502. 
lobar atrophic, 1621 ; and see Cerebral 
diplegia. 

Scolices of taenia, 313, 314. 

Scolopendra gigantea, 328. 

Scorbutus, 451 ; arid see Scurvy. 

Scorpion stings, treatment of, 329. 
Scorpions, diseases due to, 329. 

Scorpeena scropha, 332. 

Scotoma, central, 1502, 1503, 1529, 1657. 
Scratch eruption, 1418. 

in pedieulo.sis vestimontorum, 1442. 
in scabies, 1444, 1445. 

Screw worm, the, 326, 327. 

Scrofulodermia, 1463. 

Scrotum, affections of, in syphilis, 199, 
erythematous dermatitis of, 1414. 
filarial lesions of, ^16, 317. 
gangrene of, in Rocky Mountain tick 
typhus, 274. 
pruritus of, 1403. 
sebaceous cysts of, 1485. 

Scurfy head, 1423, 1432. 

Scurvy, 451-453. 

Alpine, 463. 
hajmoptyais in, 1170. 
infantile, 454-456. 

intra-muscular haBinorrhage in, 1373. 
myositis in, 1373. 


Scurvy-rickets, 459. 

Sdt. 386 B, in treatment of Bartonellosia, 
132. 

Sea-sickness and allied conditions, 341- 
343. 

treatment of, 342, 343, 571. 

Sebaceous cysts, 1485. 

Seborrheea, 1400. 
adiology of, 1400. 
and acne, 1401. 
baldness in, 1428, 1492. 
complications of, 1401. 
in schizophrenia, 1872. 
sicca, 1427. 

Seborrhoeic dermatitis, 1427-1429. \ 

organisms, 1427. ^ 

Secondary infections in syphilis, 196. 
lesions of syphilis, 198-201. 
syphilitic eruptions, 201, 202. 

Sedatives m afl'ective disorders, 1862. 
in angina pectorLs, 989. 
in cerebro-spinal fever, 51, 52. 
m heart cases, 863. 
in mental illness, 1818. 
in morphmo mania, 1841. 

Sedimentation rate of red blood cells as 
guide to prognosis in acute 
nephritis, 1305, 1306. 
as guide to prognosis in pulmonary 
tuberculosis, 1204, 1208. 
in nephritis and cardiac cedema con- 
trasted, 1300. 
in ostco-arthritis, 1300. 
of red blood cells in rheumatoid 
arthritis, 1351. 

test in tuberculosis, 1204, 1205, 1208. 
Sedormid idiosyncrasy as a cause of essentia 
thrombocytopenia, 813. 
purpura, 785. 

Segmentation movements in small intestine, 
610. 

Segmentina nitidella m relation to fiiscio- 
liasis, 306. 

Selective action of lead on nerves, 365. 
of toxins, 3,11. 

of virus of lcthargie eneeiffialitis, 1577. 
of poliomyelitis, 1569. 

Seliwanow’s test, 418. 

Semb’s operation of thoracoplasty, 1214. 
Semen, blood-stained in granular kidney, 
1318. 

virus of syphilis present in, 194. 

Seminal emission iu epileptic fit, 1684. 
vesicles affected in schistosomiasis, 309. 
in amoebic dysentery, 264. 

Semon’s law of laryngeal paralysis, 1113. 
Senile atrophy of skin, 1490, 1491. 
and presenile dementia, 1826-1829. 
dementia, 1826-1829. 
paraplegia, 1735, 1736. 

Sonoran’s evacuator in haematemesis, 581. 
in pyloric obstruction, 605. 
ill treatment of gastric ulcer, 593. 



INDEX 


Sensation, cutaneous, disorders of, 1401- 
1404. 

Sensitiveness, skin, in relation to eczema, 
1407, 1441. 

Sensory defects and mental deficiency, 1847. 
disturbances in acroparsBsthesia, 1078. 
in acute poliomyelitis, 1672. 
in alcoholic neuritis, 1780. 
in beriberi, 460, 461. 
in compression of cord, 1718, 1719. 
in hsematomyelia, 1734. 
in hysteria, 1880, 1881. 
in Landry’s paralysis, 1787. 
in subacute combined degeneration, 
1738, 1739. 

in syringomyelia, 1728, 1729. 
in tabes, 1642-1644. 
loss, dissociated, 1728. 

Sepsis, focal, 11, 12. 
oral, results of, 524. 

Septic wounds in relation to septicaimia, 
12 . 

Septicaemia, 12, 13. 

as result of bacterial activity, 2. 
cause of diarrhoea in, 623. 
drug treatment of, 16, 17. 
from B. coll, 27. 
from local infection, 2. 
from streptococcus infection, 16. 

by insect bites, 326. 
from typhoid bacillus, 78. 
gonococcal, 22. 
immune therapy of, 17. 
in bacterial food poisoning, 400, 
in cerebro-sjiinal fever, 40. 
in erysipelas, 20, 21. 
in peritonitis, 756, 758. 
in scarlet fever, 67, 69. 
in small-pox, 152. 
local infections leading to, 12. 
microbes chiefly concerned in, 1 2. 
papillcedema in, 1540. 
pneumococcus, 12. 
post-operative, 12. 
prognosis in, 13. 

puerperal, 12 ; and see. Puerperal 
septiceomia. 

relation to, of pyaunia, 13. 
specific therapy of, 17. 
symptoms in, 12, 13. 
treatment of, 16, 17. 

Septicsmic arthritis, 1356. 

Septum, inter- auricular, patency of, 967, 
908, 971, 972. 
nasi. See Nasal septum, 
ventriculorum, patency of, 972. 
prognosis of, 974, 976. 

Sera, antitoxic, 4, 5. 
cytotoxic, 5. 

immune anti-meningococcus, 37. 
properiiies of, 6-8, 

Serum-ohollne-esterase test of hepatic 
function, 683. 
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Serum, eruptions, 1448. 

examination of, for spirochietes, 197. 
of blood, milky, m nephritis, 1305, 1311. 
prophylaxis of measles, 141 
rash simulating scarlet fever, 74. 
reactions in congenital syphilis, 206. 
sickness, 12. 

in relation to anaphylaxis, 12. 
treatment, 12. 

Sex as a factor in psyehogeiicsis, 1811. 
as causal factor in schizophrenia, 1865. 
in relation to prognosis in cardiac 
affections, 859. 
glands, 514, 515. 
hormones of, 514. 
influonre of, on metabolism, 438. 
suprarenal cortex in relation to, 
504. 

Sexual aberrations in moral imbecility, 1827, 
1848. 

crimes in senility, 1827. 
desire m mama, 1855, 1856. 

m jmJmonary tuberculosis, 1197. 

Joss of, 111 tabes, 1645. 
development, arrest of, in dwarfism, 476. 

as affcctofl by orchitis iii mumps, 165. 
disturbances due to thread- worms, 324. 
in Cushing’s syndrome, 475. 
in glottic spasm, 1117. 
in Graves’s disease, 488. 
m hysteria, 1879. 

dystrophy in diseases of anterior lobe of 
pituitary, 474, 476, 478, 479. 
in Simmonds’s disease, 478. 
epochs in relation to mental disorder, 
1807, 1808. 

in women, mental disorders associated 
with, 1845. 

excess in relation to chronic rhinitis, 
1085. 

excitement in mama, 1855, 1856. 
function in diabetes, 417. 

m Addison’s disease, 505. 
instinct in relation to mental disorder, 
1811. 

intercourse and syphilis, 194. 

lympliopathia venerea acquired by, 
183. 

leprosy acquired by, 121. 
organs, hallucinations in connection 
with, 1871. 
in cretin idiots, 495. 

Ill dystrophia myotonica, 1793. 
in Frohlich’s syndrome, 479, 480. 
power, loss of, in chronic alcoholism, 
1837. 

in lathryism, 392. 
in morphine habit, 1840. 
in progressive muscular atrophy, 
1760. 

in Bubaouto combined degeneration, 
1738. 

precocity, 617, 618. 
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Sexual symptoms in idiopathic Bteatorrhcea, 
636. 

Sluddng palsy, 1669 ; mid see Paralyisis 
agitans. 

Sheep rot, 305. 

Shell-fish as cause of bacterial fcKjd poison- 
ing, 395, 390. 

as vehicle of typhoid infection, 78, 91. 
in relation to skin eruptions, 1402, 1417, 
1452. 

Shell-shock, functional aphonia in, 1115, 
1116. 

in relation to hysteria, 1879, 1881, 1882. 
Shiga’s bacillus of dysentery, 4, 115. 

dysentery infections compared with 
Sonne’s, 116, 155. 

Shin-bone pain m trench fever, 282. 
Shivering m gall-stones, 729. 

“Shift to the left,” 797. 

Shingles, 1583. 

Shock, blood-volume in relation to, 768, 709. 
in haemorrhage, 768, 769. 
in snake-bite, 330. 
syndrome, 769. 

treatment of, 769. 
treatment in electrical injuries, 346. 
gf asthma, 1153. 
of schizophrenia, 1819, 1876. 
Short-circuiting in Crohn’s disease, 648. 

in ulcerative colitis, 655. 

Shoulder, drooping, m pulmonary tuber- 
culosis, 1197. 

Sialodochitis, 530. 

Sialorrhoea, 1580. 

Sickle-celled anmmia, 787, 788. 

Siderosis, 1186, 1187. 

Sigma reaction for syphilis, 190. 
Sigmoidoscopic examination in cancer of 
colon, 659. 

in ulcerative rolitis, 651, 652. 
technique of, 616. 
tube, use of, in incgaoolon, 665. 
Sigmoidoscopy in amcebic dysentery, 263, 
264. 

in bacillary dysentery, 117. 

Silica in relation to jiulrnonary tuberculosis, 
1186, 1187. 

Silico-siderosis, 1 1 86. 

Silicosis, 1180, 1187. 

Silver arsphenamine, 208. 
salvarsan, 208. 
dosage of, 209. 

skin pigmentation due to, 1448. 

“ Silver wire *’ arteries, 1067, 1312. 
Simmonds’s disease, 477 -479. 

mental disorders associated with, 1845. 
Simple continued fever, 180. 

Simulium damnosum as transmitter of 
onchocerciasis, 318. 

Singer’s nodules, 1099, 1108, 1109. 
Sino-auricular heart-block, 904. 

electro-cardiogram of, 1018, 
node, 846, 847. 


Sinus, accessory, suppuration of, 1090 ; 
avd see Accessory sinus, 
arrhythmia, 885. 

electro- cardiogram of, 1009. 
bradycardia, 882, 883. 
cavernous, thrombosis of, 1061, 1610. 
lateral, thrombosis of, 71, 1060, 1609, 
longitudinal, thrombosis of, 1061, 1609. 
tachycardia, 881, 882. [ 

thrombosis, 1608-1610. 1 

venosus, 846. \ 

Sinuses, aircctjons of, in the common cold, 
133, 134. \ 

cerebral, thrombosis of, 1060, \ 1061, 
1608-1610. \ 
discharging, vaccine treatment of, ^8. 
Sinusitis due to oral sepsis, 524. 
frontal, 1091. 
in influenza, 170. 

in relation to atrophic rhinitis, 1086. 
in relation to retrobulbar iicuntis, 1502. 
Skew deviation, 1532, 1603. 

Skin, actinomycosis of, 187. 

affections after arsphenamine remedies, 
212 . 

allergy of, 1407, 1411, 1412. ; 

anatomy of the, 1 394-K396. 
anthrax infections of, 58. 
appendages, tumours of, 1485. 
atrophies of, 1490. 
atrophy of, in old people, 1490. 
benign epithelial tumours of the, 1481. 
biscuit- coloured, m subacute combined 
degeneration, 1741. 

bronzed, in bronzed diabetes, 417, 418, 
707, 708. 

in familial icterus gravis neonatorum, 

688 . 

colour of, m jaundice, 684, 687. 
conditions in relation to asthma, 1148, 
congenital conditions of, 1491. 
connective-tissue tumours of, 1486-1489. 
dermoid cysts of, 1485. 
diphtheria infections of the, 101, 1427. 
diseases, 1397-1500. 
acute nephritis in relation to, 1304. 
conditioiift- predisposing to, 1398-1406. 
disorders of circulation m, 1404. 
disorders of secretions of, 1 398. 
disorders of sensation in, 1401-1404. 
due to mites, 270, 271, 325, 
general description of, 1397. 
pyorrhtua alveolaris as a cause of, 525. 
tropical, 1494-1500. 

eruptions due to bacteria and fungi, 
1460-1467. 
to drugs, 1446-1449. 
to errors of metabolism, 1408. 
to filtrablo virusos, 1407-1468. 
to sulphonamide preparation, 1C. 
eruptions, fixed, 1448. 

toxic, 1446. 
fibroma of, 1486. 
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Skin, funotiona of the, 1396, 1397. 
in achlorhydria, 665. 
in acromegaly, 473. 
in ancyloBtomioais, 321. 
in Addiaon’a disease, 505. 
in alcoholic neuritis, 1781. 
in amoebic dysentery, 263. 
in blastomycosis, 190, 191. 
in cerebro-spinal fever, 38, 40, 
in chronic arsenical poisoning, 372. 

mercurial poisoning, 376. 
in coccidioidosis, 191. 
in congenital syphilis, 206. 
ill Cushing’s syndrome, 475. 
in erysipelas, 20. 
in gout, 434. 

in Heerfordt’a disease, 533. 
in Hodgkin’s disease, 842. 
in jaundice, 684. 
in kala-azar, 253. 
in lymphopathia venereum, 183. 
in measles, 136, 137, 138, 139. 
in myxmdcma, 493. 
in paralysis agitans, 1671. 
in pellagra, 464, 465. 
ill pornioioiis annemia, 780. 
in relation to diphtheria, 101 . 
in rheumatic fever, 290. 
in Simmond’s disease, 478. 
in sprue, 639. 

in tuberculous peritonitis, 761, 
in yaws, 225, 226. 
inflammations of the, 1406-1470. 
inoculation in relation to tiiborciilar 
infection, 31. 

Irritants, groups of, 1405. 
lesions from ombolism in septic endo- 
carditis, 921. 
in actinomycosis, 187. 
in idiopathic steatorrhoea, 035, 630. 
in Oroya fever, 131. 
in scurvy, 452. 
in verruga peruviana, 132. 
leuksBmia and lyinphadenoma of, 1480. 
lipoma of, 1487. 

local tuberculous ulcers of, 1462. 

lymphoid deposits in, in leukiemia, 807. 

malignant tumours of, 1484, 1485. 

myoma of, 1487. 

nsevi of, 1487-1489. 

physiology and pathology of the, 1396. 

pigmentation anomalies of, 1480-1489. 

primary syphilitic sores of, 197, 198. 

protective function of the, 1396. 

pyogenic infections of, 1420-1426. 

sarcoidosis of, 1476-1480. 

sarcoma of, 1487. 

sebaceous cysts of, 1485. 

secretions of the, 1396. 

senile atrophy of the, 1490, 1491. 

sporoti’ichosis of, 1466. 

squamous epithelioma of, 1486. 

test for iubereulosis ,33, 34. 


Skin, tropical, 1410. 

tuberculosis of, 1460-1464. 
tumours of the, 1481-1489. 
vascular reaction of, to irritants, 1072, 
1073. 

Skoda, veiled puff of, 1084, 1156. 

Skodaic resonance, 1082. 

Skull, abnormalities of, m cerebral diplegia, 
1622. 

general hyperostosis of, 1370, 1380. 
in acromegaly, 473. 
in cretinism, 495. 

in Hand-SchiiUor-Christiaii’s disease, 836. 
in hydrocephalus, 42, 1548. 
in post-basic meningitis, 42. 
in rickets, 457. 

Sleep in anxiety states, 1859. 
in mania, 1855. 
ill mental depression, 1857. 

Sleeping sickness, 257 ; and see Trypano- 
somiasis, African, 
of Tubingen, 1577. 

Sleeplessness in deliiium tremens, 1837. 
in heart disease, 853, 873, 874. 
in morphinism, 1840. 
in pneumonia, 1228, 1236. 

“ Sleeved jacket *’ amesthosia, 1729. 
Small-pox, 146-157. 

Smegma bacillus, differentiation of, from 
tubercle bacillus, 33. 

Smith’s sign in enlarged mediastinal 
glands, 1278. 

Smoking a cause of chronic pharyngitis, 
640. 

a cause of chronic rhinitis, 1086. 
a cause of ptyalism, 629. 
excessive, enterospasm in, 617. 
harmfulnesB of, in intestinal spasm, 643. 
in relation to gastric and duodenal 
ulcer, 687. 

to gastric irritation, 561 ; and see 
under Tobacco. 

to pulmonary tuberculous, 1 209. 

Snake poisoning, 329-332. 
venom for hnomophilia, 812. 
for hajmorrhagio diseases, 812. 

Snake venoms, 329, 330. 

Snakes, diseases duo to, 329-332. 

varieties of, 329. 

Sneezing m measles, 136. 

Snow-storm *’ appearances in X-ray of 
miliary tuberculosis, 35. 

Snuflles, 205, 1092. 

Soap diarrhoea, 623, 626. 

Soaps as a cause of eczema, 1412, 1416. 
Soblsminol, 217. 

Social and occupational treatment of mental 
disorder, 1815, 1816. 

Sodium acid phosphate for acidifying urine, 
28. 

Sodium arsenite, uses of, 370. 

bloarbonate, effects of overdose of, 1321, 
1322. 
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Sodium bicarbonate, in diabotic coma, 427. 
in renal uraemia, 1327. 
in whooping-cough, 114. 
solution as emetic in alcoholism, 356. 
to render urine alkaline, 27, 28, 408. 
Sodium biurate deposits in gout, 430, 431, 
432, 434. 

cacodylate in septicaemia and pyu3inia, 17. 
chloride excretion, reduction in, to lobar 
pneumonia, 1230. 
in heat hyperpyrexia, 350. 
hydnocarpate, m leprosy, 124. 
salicylate, in rheumatic fever, 294. 
salvarsan, 208. 

sulphate, m lead poisoning, 361. 
thiosulphate in optic nerve injury during 
arsenical treatment, 260. 

Sodoku, 237 ; and see Rat- bite fever. 
Softening, cerebral, red, 1598. 
yellow, 1598. 

of spinal cord, 1735 ; and see Myelo- 
malacia. 

Sokoshlo, 239 ; and see Rat-bite fever. 

Solanine poisoning, 391. 

Solder of tins as cause of poisoning, 394. 
Soldier’s heart, 877. 
spots, 958. 

Solganol ill relapsing fever, 237. 

Sonne’s dysentery contrasted with Shiga’s, 
116. 

Southey’s tubes for cedema in heart disease, 
874. 

Spa treatment of cardiac disease, 865. 

of muco-membraneous colic, 644. 
Sparganosis, ocular, 313. 

Sparganum mansoni, 313. 

proliferum, 313. 

Spasm, habit, 1708, 1709. 
in craft palsy, 1711, 1712. 

methods of avoiding, 1714. 
in first stage of epileptic lit, 1682, 1683. 
nodding, 1680. 
of anal sphincter, 622. 
peripheral facial, 1513, 1514. 
salaam, 1680. 
torsion, 1580. 1673. 

Spasmodic torticollis, 1705-1707. 

Spasms in hydrophobia, 1580, 1588. 
in hypoparathyroidism, 501. 
in lethargic encephalitis, 1580. 
in tetanus, 55, 56. 
retro-collie, 1705. 
toxiemic, 11. « 

Spasmus nutans, 1680. 

Spastic ataxia in ccrebro-spinal fever, 43. 
dysarthria, 1612. 
paralysis, congenital, 1621-1024. 
familial, 1668, 1669. 
general congenital, 1622. 
m haematoinyelia, 1734. 
paraplegia, coinprcs.sion, 1701, 1702. 
congenital, 1621, 1622. 
in haimatomyelia, 1734. 


Spasticity, development of, after hemi- 
plegia, 1602. 

in lethargic encephalitis, 1580, 1581. 

Spatulate hand m crotms, 495. 

Specific gravity fixation tost of renal 
efficiency, 1287. 
test of renal capacity, 1287. 

Spectra of blood derivatives, 615, 61j6. 

Spectroscope for estimating carbon mon- 
ocide in blood, 381. \ 

Spectroscopic examination of stobls for 
blood, 615, 616. \ 

of urine for blood, 1292. \ 

Speech, articulate muscular mechanism of, 
1617. \ 

blurred, m bubonic plague, 126. \ 

defects, method of examination in, 1616. 

treatment of, 1615, 1618. 
disorders in general paralysis of the 
insane, 1638. 
in hystens, 1881. 

in progressive muscular atrophy, 1747. 
functions, the, 1610-1612. 
confusioiial defects of, 1015. 
disordered, in lesions of temporal lobe, 
1530 

impediments of, 1617-1619. 
in acromegaly, 473. 
m chorea, 1699. 
in Friodroieh’s ataxy, 1666. 
in myx oedema, 493, 
in schizophrenia, 1869. 
in sleeping sickness, 258. 
loss of, in botulism, 402. 
patterns, 1613, 1614. 
physiological mechanism of, 1610-1612, 
1617. 

region of the brain, 1610, 1611. 
scanning or staccato in cerobellar 
lesions, 1533. 

Spengler’s immune bodies in treatment of 
tuberculosis, 1212. 

Spermatogenesis in pseudo-hermaphrodit- 
ism, 511. 

Spes phthisica, the, 1197, 1836, 1843. 

Sphenoidal fissure, lesions of nerves in, 
1506." 

Spherocytosis, 787 ; and see Jaundice, 
acholuric. 

Sphincter control, loss of, in epilepsy, 1683, 
1684. 

of bladder, spasm of, 665. 
troubles in acute poliomyelitis, 1572. 
in disBominatod sclerosis, 1657. 
in lethargic encephalitis, 1581. 
in tabes, 1645. 

Sphygmic period in carrliac cycle, 819. 

Sphygmogram, 849. 

Sphygmograph in diagnosis of aortic 
aneurysm, 1047. 

Spiders, diseases due to, 328. 

Spinach, value of, 442, 443. 

Spinal anaesthesia for mcgacolon, 670. 
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Spinal caries, in relation to compression of 
cord, 1715, 1716, 1724. 
syphilitic, 1634, 1701, 1716. 
treatment of, 1726. 
tuberculosis, 1202. 

in relation to compression of cord, 
1715. 

cord, compression of, 1716-1727. 
diagnosis of cause of, 1720-1724, 
extradural, 1717-1719. 
intradural, 1719-1720. 

syndrome of, 1719, 1720. 
slow, 1716-1717. 

sotiology and pathology of, 1716- 
1717. 

course and prognosis of, 1724. 
traumatic, 1725-1726. 
degeneration of postero-latcral columns 
of, in pernicious anaemia, 780. 
haemorrhages into, 1734, 
lesions of, in acute poliomyelitis, 1571, 
1672. 

in schistosomiasis, 309. 
lesions, localisation of, by lipiodol, 
1722. 

by reflexes, 1721. 
motor localisation of, 1721. 
segmental diagnosis of, 1721, 1722. 
sensory localisation of, 1721, 1722. 
site of, in caisson disease, 335, 336. 
local lesions of the, 1716-1727. 
softening of, 1735-1736. 
stomach function in relation to, 559. 
surface anatomy of the, 1722. 
deformity in acute poliomyelitis, 1571. 
in cerebral diplegia, 1623. 
in Friedreich’s ataxy, 1667, 1668. 
in syringomyelia, 1730. 
disease, amemic, 1736. 
paralysis, Erb’s syphilitic, 1635. 
symptoms in lethargic encephalitis, 1581. 
syphilis, 1634-1636. 

Spine, arthritis of, 1362 ; and see Sjjondy- 
litis. 

fracture and dislocation of, in relation 
to compression, 1725. 
osteo-arthritis of, 1364. 
tumours of, 1715, 1716, 1719, 1723, 1724, 
1725. 

Spino-cerebellar ataxy, 1664, 1665. 
pathways, atrophy of, 1664. 

Spirillan, 218. 

Spirillum fever, 234; aiul see Helapsmg 
fever, 234. 
minus, 237. 

Spirochseta bronchialis, 1130, 1138. 
paUida, 194, 197, 1628. 

alleged dual form of, 1628. 
in condylomatous secretion, 199. 
in liver in congenital syphilis, 712. 
in primary syphilitic sore, 197 . 
in secretions from syphilitic mouth 
lesions, 200. 
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Spirochseta pallida in serum from syphilitic 
sore, 197. 

low resistance of, 194. 
means of recognition of, 1 97 ; and see 
under Syphilis. 

Spirochseta! infections, 193-238. 
jaundice, 231. 

Spirochstes likely to be confused with Sp. 
pallida, 197. 

Spirochsetosis, 234 ; and see Relapsing 
fever. 

ictero-hsemorrhagica, 231-233. 

Spirocid, 214. 

Spirometer, 1084. 

Splanchnic nerves, section of, for hyper- 
tension, 1070. 

stasis in relation to blood-pressure, 1071. 

Splashing in stomach, 566. 

Spleen, abnormalities of, 826. 
abscess of, 827. 

affections of, in septic endocarditis, 921. 
ague- cake, 243. 
amoebiasis of, 263. 
amyloid infiltration of, 1040. 
chronic enlargement of, 829, 830 ; and 
sec Splenomegaly, 
venous congestion of, 828, 829, 
circulation in, 826. 
congenital lobulation of, 826. 
cysts of, 829. 
diffuse waxy, 1040. 
diseases of the, 828-833. 

classification of, 824. 
dislocated, 826. 
dropped, 749. 

enlarged, in acholuric jaundice, 690. 
in acute poliomyelitis, 1669. 
in African trypanosomiasis, 268. 
in anaemia psoudo-leukicmia in- 
fantum, 792. 

in bacterial food poisoning, 399. 

m blackwater fever, 248. 

in oerebro-spinal fever, 46, 

in chronic myeloid leukeemia, 803. 

in cirrhosis of liver, 703. 

in congestion of liver, 692. 

in diphtheria, 99. 

in general tuberculosis, 35. 

in haemochromatosis, 707. 

in Hodkgin’s disease, 841, 842. 

in kala-azar, 252, 253. 

in leukaemia, 803, 805, 807. 

in malaria, 241, 242, 243. 

in myeloid leukaemia, 803. 

in Oroya fever, 131. 

in paratyphoid fever, 95. 

in pernicious anaemia, 780. 

in plague, 126. 

in polycythaemia, 793. 

in portal thrombosis, 731. 

in relapsing fever, 234, 235. 

in rheumatoid arthritis, 1352. 

in Rocky Mountain tick typhus, 274. 
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Spleen, enlarged, in Bjnall-pox, 147. 

in South American trypanosomiasis, 
261. 

in syphilis, 830. 
in trench fever, 282. 
in tsutsugamushi disease, 271. 
in typhoid, 80, 81. 
in undulant fever, 128, 129. 
enlargement of the, 820, 830. 
causes of, 831. 
vascular changes in, 830. 
floating, 826, 827. 

treatment of, 827. 
functions of, 824-826. 
hard- bake, 841. 
in anthrax, 59. 

in septic endocarditis, 921 . 
infarction of, 85, 827, 1063. 
lardaceous, 1040. 
lesions of, in typhoid, 85. 
movable, 826. 

palpable, in septicaemia, 13. 
resistance of, to tumour growth, 826. 
reticulo-endotheliosis of, 837. 
rupture of, 827, 828. 

in relapsing fever, 230. 
sago, 1040. 
sarcoma of, 833. 
septic, 828. 
tissues of, 824. 
tuberculosis of, 833. 
tumours of, 833. 
wandering, 826. 
waxy, 1040. 

Spleens, accessory, 826. 

Splenectomy in acholuric jaundice, 091. 
in essential thrombocytopenia, 815. 
in floating spleen, 827. 
in Gaueber’s disease, 815, 835. 
in splenic anaemia, 832. 

Splenic anaemia, 830-832. 

fever of animals, 57 ; a-nd sea Anthrax, 
tumour, acute, 828. 

Splenomegalic haemolytic jaundice, chronic, 
689. 

polycythaemla, 793. 

Splenomegaly, 830. 
bllharzial, 309. 

chronic malarial, in relation to tropical 
macrocytic anaemia, 467. 
conditions of occurrence of, 830. 
eosinophilia with, 797. 
hypercholesterolaemic, in diabetes, 834. 
in chronic myeloid leukaemia, 803. 
in Gaucher’s disease, 834. 
in relapsing fever, 235, 230, 
in splenic ana‘mia, 831. 
in thrombocytopenia, 814, 
thromho-phlehitio, 830. 
vascular changes in, 830. 

SpondyUtls, 1362-1365. 
ankylosing typo of, 1362-1364. 
atrophie typo of, 1362. 


Spondylitis, dogenerativo, 1364. 
hypertrophic, 1364. 
osteo-arthrltio type of, 1364, 1365, 
rheumatoid arthritic type of, 1352. 
typos of, 1362. 

Spondylitis ankylopoietica, 1362-1 364. 
deformans due to gonococcnsinfoction, 23. 
osteo-arthritic type of, 1 364. 

Spondylose rhirom^tique, 1362. j 

Sporogony of malarial parasite, 2.39,| 240. 

Sporotrichosis, 188, 189, 1216. 
of skin, 1465. 1466. 

Sporotrichum beurmanni, 188. 
schenki, 188. 

Sporozoites of malaria parasite, 230. 

Spotted fever, 273 ; and see Hocky ' 
tain tick typhus. 

Sprue, 638-641. 

megalocytic ancomia in, 639, 779. 

Sprulac, 641. 

Sputum, actinomycos threads in, 187. 
currant joUy, 1220. 

examination of, for tubercle bacilli,32,33. 
fetid, in bronchiectasis, 1155. 

in gangrene of lung, 1182. 
in abscess of lung, 1179, 
in acute bronchitis, 1131. 
in acute fibrinous bronchitis, 1137. 
in acute suppurative bronchitis, 1131. 
in anthracosis, 1187. 
in asthma, 1150. 
in bronchiectasis, 1155. 
in chronic bronchitis, 1138. 
in hyporaemia and oedema of lungs, 1160, 
1162. 

in influenza, 169. 

in lobar pneumonia, 1228. 

in pneumonic plague, 127. 

in pulmonary emphysema, 1174. 

in pulmonary new-growths, 1220, 

in pulmonary oedema, 1162. 

in pulmonary tuberculosis, 1193, 1194. 

detection of bacilli in, 1194. 
in relation to actinomycosis, 187. 
in relation to infection of plague, 125. 
in relation to tubercular infection, 30, 32 
in tracheitis^ 121, 1122. 
nummular, 1134, 1194, 
prune-Julce, 1220, 1228, 1280. 
rusty, 1106, 1228. 

Squills in cardiac disease, 865. 

Stabllarsan in syphilis, 208. 

Stablsmol, 217. 

Staccato speech in cerebellar lesions, 1533. 

Stagnation of air in relation to heat-strokes 
347, 

Stammering or stuttering, 1097, 1617, 1618. 
hysterical, 1881. 

Stannoxyl, in furuncle, 1425. 

Staphylococcal infection in diabetes, 2. 
infections, prognosis in, 18. 
vaccine treatment of, 18, 19. 
dosage in, 18. 
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Staphylocooci as oause of abscess, 2. 
as oauso of pyusmia, 2, 13. 
cfiFoct of, on rabbits, by skin and veins, 2. 
in blood, 2. 
in diphtheria, 98. 
in pemphigus contagiosuB, 1496. 
in relation to septicecmia, 12. 
in suppurative pylephlebitis, 721. 
Staphylococcus albus in septic endocarditis, 
919. 

aureus, 12, 13, 19. 

a cause of furuncle, 1424. 
in impetigo, 1421. 
in pemphigus, 1421. 
in relation to inilueima, 168. 
in septic endocarditis, 14, 919. 
epidermidis albus, 19, 763, 1427. 
infections, prognosis in, 18. 

vaccine treatment of, 18, 19. 
pyogenes in perinexihric abscess, 1334, 
albus in pemphigus, 1467, 

Starch, digestion of, impeifecl-, 644. 

Starchy foods, m relation to diabetic diet, 
426. 

Starvation a predisposing cause of bacterial 
food poisoning, 395. 

Status anginosus, 985, 991. 
asthmaticus, 1150, 1151. 
epilepticus, 1687, 1093. 

treatment of, 1693. 
lynipbaticus, 845. 
thymus in relation to, 845. 

Steapsin (lipase), 737. 

Steatorrhoea, idiopathic, 635-638. 

Steeple head, 1380. 

Stegomyia fasciata, 176. 

Stellwag’s sign in Graves’s disease, 487. 

ill myasthenia gravis, 1795. 

Stenosis, bronchial. See urider Bronchi. 

hypertrophic pyloric, 606. 

Stenson’s duct, in parotitis, 530, 531, 532. 
stone in, 530. 

“ Steppage ” in alcoholic neuritis, 1780. 
Stercobilin, 241, 687, 730. 

in stools in malaria, 241. 

Stercolith, blocking ajipendix, 676. 
Stereotypy in schizophrenia, 1874. 
Sterilisation in relation to mental deficiency, 
1851. 

Sterility as result of gonococcal infection, 
22 . 

of X-rays, 353. 

Sterility in animals from lack of vitamin 35, 
445. 

in female, oestradiol in, 516. 
m male, gonadotrophin in, 616. 
Sterno-masioid paralysis^ 1520, 

Sternum, recession of, in adherent jieri- 
cardium, 961, 962, 

tenderness over, in chronic myeloid 
leuktemia, 803. 
in septic endocarditis, 922. 

Stlbamine in kala-azar, 254, 


Stibenyl in kala-a^ar, 254. 

Stibophen (fouadin) in American dermal 
leishmaniasis, 256, 267. 
in schistosomiasis, 311. 

Stibosan-von Heyden 471 in kala-azar, 264. 
Stillness of neck in meningitis, 38. 
ill jiaralysis agitans, 1670. 
in tuberculous meningitis, 1661. 
Stigmata of degeneration, 1 848. 
Stigmatisation, 811. 

Stilboestrol, prescribing and administration 
of, 619. 

Stillbirth, syphilis and, 204. 

Still’s disease, 1365-1367. 

Stimulants in heart disease, 868. 

Sting-rays, 332. 

Stitch in the side, 1245. 

Stock vaccines, 19. 

Stokes-Adams syndrome, 908 ; and ace 
under Adams-Stokes. 

Stomach, abscess of the, 583. 
acute dilatation of the, 608. 
antiseptic barrier of, 559. 
atony of the, 569. 
carcinoma of the, 699-603. 

lieiniciouR anaunia in relation to, 781 . 
chemical functions of the, 568, 569. 
desiccated, m treatment of amemias, 782, 
821, 822. 

diseases of the, 558-609. 
examination of the, 566-569. 
extract, m pernicious anaemia, 782. 
functional disorders of the, 569-581. 
functions of the, 658, 559. 
hour-glass, 603, 604. 
hypotonus of, 567, 669. 
motor functions of the, 666-568, 
operations on, in relation to pernicious 
aiiajinia, 779. 

organic diseases of the, 581-609. 
palpation of the, 566. 
percussion of the, 566. 
peristalsis in, 567. 
positions of the normal, 747. 
protective role of, for small mtostino, 
559. 

rate of evacuation of, 567, 668, 591, 747. 
secretion in relation to bone marrow, 
669. 

size, shape and position of, 566, 
spasm of the, 603. 

spasmodic stricture of, hour-glass, 603, 
604. 

splashing, 666. 
syphilis of the, 598, 699. 
tone of, 566, 667. 

tube as a means of diagnosis, 667, 668, 
tuberculosis of the, 598. 

X-ray examination of the, 568, 
Stomatitis, 625^528. 
after arsphenamine remedies, 211. 
angular, 448, 776. 
aphthous, 626. 
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Stomatitis, catarrhal, 625, 526. 
due to biHmuth therapy, 217. 
epidemic, 174 ; and see Foot-and-mouth 
disease. 

follicular, 626, 627. 
gangrenous, 627-528. 

in benzene poisoning, 384. 
in measles, 1.39, 143. 
in pellagra, 404. 
in uraemia, 132.5. 
mercurial, 210, 375, 527. 
recurrent ulcerative, in adults, .626. 
ulcerative, 526. 
in leukaemia, 807. 
in scarlet fever, 71. 
ulcero-membrarious, 627. 
vesicular, 626. 

Stool culture for diagnosis of typhoid, 87. 
Stools, blood in, 614, 616; and see Occult 
blood. 

examination of, 614, 615, 626. 
fatty, 614. 
flora of, 615. 
frothy, 626. 

in amoebic dysentery, 263. 
in arsenical poisoning, 371. 
in bacillary dysentery, 116. 
in bacterial food poisoning, 400. 
in cancer of the colon, 6.68. 
in cancer of the liver, 718. 
in cholera, 120. 
in cilia te dysentery, 266. 
m coeliac disease, 634. 
in Crohn's disease, 647, 648. 
in deficient pancreatic digestion, 736, 
741. 

in diarrhoea, 624, 625, 626. 
in epidemic diarrhoea of children, 629. 
in fatty diarrhoea, 620. 
in giardia diarrheea, 267. 
in hill diarrlittia, 632, 633. 
in idiopathic steatorrhijca, 63.5. 
in intestinal carbohydrate dyspepsia, 
645. 

ill jaundice, 687, 694. 
in malaria, 241. 

in malignant disease of the jiancreas, 
745. 

in muco-mcin brail ous colic, 642. 
in pancreatitis, 741. 
in soap diarrhuia, 626. 
in spirochastoHis icterohajinorrhagica, 
232. 

in sprue, 639. * 

in summer diarrhoea, 629. 

in tuberculous peritonitis, 760. 

in typhoid, 81 . 

in ulcerative colitis, 650. 

mucus in, diagnostic importance of, 614. 

physical characters of the, 61 4. 

reaction of, 614. 

spectroscopic examination of, 616, 616. 
weight of, 609. 


Stovarsol in syphilis, 214. 

in treatment of ciliaio dysentery, 266. 
Strabismus, diagnostic indications of, 1604. 
in cerebral diplegia, 1623. 
in hydrocephalus in children, 1649, 
in lethargic encephalitis, 1579. 
in third- nerve paralysis, 1504. 
in tuberculous meningitis, 1661. , 

Strain as a cause of aneurysm, 1042. 

primary cardiac, 880, 881. 1 

Strangulated bowel, appearances of, 672. 
Strapping chest for pleurisy, 1246. \ 

Strawberry tongue in scarlet fever, 65. \ 
Streptocide, 16. \ 

Streptococcal infections from septic tokh, 
18, 524. \ 

serum treatment of, 17. ' 

peritonitis, 756. 

septicaemia from insect bites, 326. 
toxins, m relation to rheumatism, 15. 
Streptococci, classification of, 15. 
ill acute necrosis of pancreas, 738. 
in acute septic pharyngitis, 539, 
in acute tracheitis, 1119. 
in blood in arthritis, 1356. 
in cholecystitis, 722, 723. 

Ill diphtheria, 98. * 

in relation to Henoch’s jiurpura, 816. 

Ill relation to infective arthritis, 18, 1356. 
in relation to influenza, 168. 
in relation to rheumatic fever, 15, 288. 
in septic endocarditis, 14, 920. 

Ill suppurative pylojihlebitis, 721. 

ill veldt sore, 1495. 

role of, in cholecystitis, 723. 

in scarlet fever, 04, 05. 
types of, 15. 

Streptococcus erysipelatosus. Sec i^. pyo- 
gene.s. 

fascalis, 14, 15. 

haemolytic, immune therapy of, 17. 
haemolyticus. See tS. pyogenes. 

as causal organism of scarlet fever, 64. 
cliiiical results of, 15, 10. 
infection, eliiiical results of, 15, 16. 
pyogenes serum m erysipelas, 21. 
specific tlicrapy in, J7. 
treatment of, 16, 17. 
infection, 15, 16. 
infections, erythemata m, 13. 

immune therapy of, 17. 
meningitis, 47. 
mucosus, 1228. 

non-haemolytic, immune therapy of, 12. 
pyogenes, 14, 15, 17, 19, 21. 
in septic endocarditis, 14, 919. 
infections due to, 17. 
vaccine, 1 7. 

vel haemolyticus as cause of septi- 
coiinia, 12. 
salivarius, 14, 15. 
scarlatlnae, 72. 
antitoxin produced by, 4. 
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Streptococcus BepticcQmia after mosquito 
bites, 326. 

serum in erysipelas, 21. 
univalent, 21. 

throat as a cause of septicaemia, 12. 
vaccine, sensitised, 17. 
viridans, 15, 17, 18. 1368. 

in septic endocarditis, 15, 919, 920. 
infections due to, 16. 

Streptothrix actinomyces, 185. 
Streptotrichosis of lungs, 1216, 1217. 

of pleura, 1269, 1270. 

Striae atrophicae, 1491. 

Stricture of intestine after ulcerative colitis, 
651. 

congenital, 670. 
of the oesophagus, 555. 
malignant, 555, 556. 

Stridor, 1083. 

congenital laryngeal, 1104. 
in acute fibrinous bronchitis, 1136. 

Ill aneurysm, 1045, 1048, 1050. 
in laryngeal affections, 1100, 1101, 1104, 
1117, 1118. 

in laryngeal diphtheria, 100, 104. 
in mediastinal disease, 1270, 1281. 

Ill tracheal obstruction, 1126, U27. 
String sign in regional ileitis, 648. 
Strongyioides stercoralis, 315. 

ill relation to sprue, 638. 
Strongyloidiasis, 315, 310. 

Strophanthin in cardiac disease, 865, 867. 
Strychnine in cardiac disease, 868, 874. 

poisoning, spasms in, 55. 

Stupor, catatonic, 1873, 1870. 
hysterical, 1832. 

m acute coliform urinary infections in 
children, 25. 

in cercbro-spinal fever, 39. 

in melancholia, 1857. 

in Kooky Mountain tick typhus, 274. 

in septicaemia, 13. 

in typhus, 278. 

Subacromial bursitis, 1369. 

Sub-acute combined degeneration, 1736- 
1743. 

Subarachnoid haemorrhage, 1589-1592. 

effect of, on cranial nerves, 1506. 
Subcutaneous test for tuberculosis, 33, 
1205, 1209. 

Sub-diaphragmatic abscess in duodenal 
nicer, 691. 

Subdural haemorrhage (haematoma), 1593- 
1595. 

Sublimation, 1811. 

Submaxillary mumps, 164. 

Sub-scurvy state, the, 453, 454. 

Substance sensibilltrice, 5. 

Subsultus tendinum, 82, 179, 1679. 

Succus entericus, 609, 737. 

Succussion splash, 666, 1084. 

in pnoumohydrothora.v, 1267. 
Sudamina in rheumatic fever, 290. 
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Sugar in blood, glands controlling, 410, 
414, 415. 

in urine, tests for, 417, 418. 

loaf head, 1385. 

metabolism, mechanism of, 410. 
normal amount of, in blood, 409. 
reaotions of bacilli of food poisoning, 
398. 

tolerance in acromegaly, 473. 
m acute infections, 427. 
in diabetes, effect of acute infections 
on, 427, 

in myxmdema, 493. 

Ill sprue, 639. 

Sugars for chissifi(^ation of bacteria, 396, 
398. 

Suggestion, role of. 111 causation of 
dyspepsia, 578. 
treatment of hysteria, 1885. 

Suicidal attempts in hysteria, 1883. 

Suicide, risk of, in afflictive disorders, 
1855, 1857, 1859, 1862. 
in anxiety states, 1 859. 
in mental depression, 1857. 
in small-pox, 147. 

Sulfanilamide, 16, 28. 

Sulfarsenol, 208. 

Sulkowitch*s urinary test, 503. 
SulphaemoglobinaBmia, 794. 

during sulphoiiainide therapy, 16. 
SulphanUamide drugs in cerebro-spinal 
fever, 48, 50. 

in coliform urinary infoetions, 28. 
in glandular fever, 288. 
in pyelitis, 1333. 

Sulphapyridine (M. & B. 693), 16. 

in anthrax, 59. 

Ill gonococcus infections, 23. 

(Dagonan, M. & B. 693), in lobar pneu- 
monia, 1234, 1235. 
in lymphopathia venereum, 184. 
in meningococcal arthritis, 1358. 
in plague, 138. 

in pneumc.coccal arthritis, 1356. 
Sulpharsphenamine, 208. 

method of administration of, 208, 209. 
Sulphates in uriim, 1285. 

Sulphathiazole (M. & B. 700), in plague, 
128. 

Sulphonal causing enterogenous cyanosis, 
795. 

poisoning, hinmatoporphyrinuria in, 
1295. 

Sulphonamide drugs, cautions in use of, 16, 
800, 801. 
dosage of, 16. 

in corobro-spiiial fever, 41, 48, 50, 
in erysipelas, 21, 
in infective diseases, 16, 17- 
in relation to agranulocytosis, 800. 
in scarlet fever, 76. 
not useful in Str. viridans infections, 
924. 
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** Sulphonamlde fever,” 17. 

Sulphonamide P, 16. 

Sulphostab, 208. 

Sulphur dangerous during sulphonamide 
therapy, 16. 

use of certain drugs, 795, 796. 
injections in rheumatoid arthritis, 1364. 
skin irritation caused by, 1409, 1445. 

” Sulphur granules ** iii pleural fluid, 
1269. 

in pulmonary actinomycosis, 1216. 

Summer diarrhoea, 629. 

Sun, danger of exposure to tropical, 346, 
347. 

Sun-bathing, risk of, in pulmonary tuber- 
culosis, 1209. 

Sun-baths in the treatment of rickets, 
458. 

Sunlight, artiflcial, in osteitis deformans, 
1379. 

in relation to pink disease, 298, 300. 

to rickets, 443, 444. 
lethal to tubercle bacilli, 29. 

Sun-stroke, 346, 347. 

Suppression of urine in blackwater fever, 
248, 249. 

Suppurations in pyiemia, 13, 14. 

Suprarenal cortex, 504. 

adenomata of, 474, 509, 514. 
atrophy of, 604. 
cancer of, 505. 
hyperplasia of, 474, 509. 
in relation to sexual functions, 504. 
structure and function of, 503, 
glands, acute deficiency, 508. 
anatomy and histology of, 503. 
diseases of the, 503-514. 
hormones of the, 503, 504. 
in relation to sugar metabolism, 414, 
415. 

lesions of, in Addison’s disease, 504, 
605. 

structure of, 503. 
tumours of, 513, 514, 
medulla, 503. 

Suprasplnatus muscle, degenerative lesions 
of, J309. 

Suramin in trypanosomiasis, 259, 260. 
risks in use of, 260. 

Surgical scarlet fever, 70. 

Susceptibility to infection, 2, 3. 

Sweat secretion, deficient, 456. 

Sweating, absence ofj^in inyxcedoma, 493. 
head, in rickety children, 450. 
in amoebic abscess of liver, 709. 
in malaria, 242. 
in paratyphoid fever, 95, 
in relapsing fever, 235. 
in rheumatic fever, 290. 
in septiceemia, 13. 
in undulant fever, 129. 
suppreseion of, in heat-stroke, 348. 
toxscmic, 11. 


Sweats, night, in kala-azar, 252. 

Sycosis barbae, 1425-1426. 
lupoid, 1426. 

vaccine treatment of, 18, 1426. 
Sydenham’s chorea, 1834. 

Symbolism, 1811. 

Sympathectomy in angina pectoris, 989, 
990. 

in Raynaud’s disease, 1077, 1078. 
Sympathetic, cervical, anatomy and physi- 
ology of, 1608. \ 

paraylsis of, 1509. \ 

nerve, imbalance in fetiology of niega- 
colon, 664, 665. \ 

pressure on, in aortic aneurysm, 1046. 
nervous system m relation to liAirt 
control, 848. 

paralysis, cervical, conditions of occur- 
rence of, 1509. 
in acute poliomyelitis, 1 572. 

Syncope after arsphenamine, 211. 
conditions of occurrence of, 864. 
in heart affections, treatment of, 874. 
in heart failure, 851, 854. 
local, 1077. 

primary cardiac*, causes of, 864. 

Syndrome, Achard- Thiers, 474. 
Adams-Stokes, 908. 
adreno- genital, 509. 

Alzheimer’s, 1828. 
apoplectic, 1689. 
basophil adenoma, 474. 

Benedikt’s, 1507, 1531. 

Brown-Soquard, 1719. 

Cushing’s basophilism, 474. 
effort, 877. 

Frohlich’s, 437, 479. 

Kroin’s, 1557, 1720. 

Ganser, 1883, 

Gradenigo’s, 1,606. 

Jfand-Schuller-Christian’s, 482, 483, 842. 
Horner’s, 1508. 

Jackson’s, 1520. 

Korsakoff’s, 359, 1781, 1825, 1826, 1838, 
1842. 

Laurcnce-Moun-Bicdl, 480. 

Jjevi-Loraine, 476. 

Loefiicr’s, 797. 
lumbago-sciatica, 1590. 
mediastinal, 1275, 1276, 1280. 
meningitic, 1590. 

multiglanduhir, of the fat bearded dia- 
betic woman, 474. 

Nothnagel’s, 1531. 
of Avellis, 1114, 1520. 
ofDcjorine and Koiissy, 1531. 
of Tapia, 1520. 
farry-Romberg, 1625. 

Paterson’s (Plummer-Vinson), 546, 776, 
777. 

IMummor-Vinson, 546, 776, 777. 

Pick’s, 961. 

Raynaud’s, 794. 
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Syndrome, recurring coma, 1690. 
Schmidt’s, 1520. 

Schiiller-Christian’s, 836. 
shock, 769. 

the lateral recess, 1636. 
the loculation, 1720. 
the thalamic, 1631. 
uveo-parotid, 532, 633. 
Waterhouse-Friderichsen, 608. 

Weber’s, 1607, 1531. 

Synovitis, chronic syphilitic, 206. 
in socondaiy syphilis, 200. 
trauma as cause of, 1367. 

Synthalln in diabetes, 426. 

Syphilide, follicular, 199. 
framboesiform, 199. 
lichenoid, 199. 
maculo-roaeolar, 201. 
papular, 198, 201. 
papulo-pustular, 198. 
papulo-squamous, 198. 
peinjihigoid, 1422. 
pustular, 198. 
squamous, 198. 
tuboro-serpigmouH, 202. 

Syphilis, 193-224. 

accidental infection in, 194, 207. 
ajtiology of, 104. 
alleged duality of virus of, 1628. 
“alternating^’ and “intermittent” 
treatments of, 220, 221. 
and cerebral thrombosis and ha.au orrhage, 
1597. 

and chancroid, 197. 
and hydrocephalus, 1546, 1561, 1560. 
and mental disorder, 1632, 1831-1833. 
as cause of chronic arteritis, 1031, 1032, 
1033. 

optic atrophy, 1504. 
cerebral, 1631-1634. 
cerebro- spinal, 1631. 

fluid as guide to treatment in, 222, 
223. 

characteristic lesion of, 194, 195. 
congenital, 204-206. 
diagnosis of, 206. 

prevention and treatment of, 207, 224. 
diagnosis of primary stage of, 197, 198. 
diagnosis of secondary eruptions in, 201, 
202. 

diagnosis of tertiary lesions of, 204. 
disfigurements caused by, 203. 
essential lesion of, 1630. 
fever in, 200, 201, 204. 
flocculatjon reactions in diagnosis of, 
196, 197. 

general management of, 220-224, 
glandular symptoms of, 196. 
in relation to aneurysm, 1030, 1042. 
to angma pectoris, 981, 987, 1032, 
to jaundice, 688. 
to marriage, 207. 
to tuberculosis, 1206. 

64 


Syphilis, incubation period of, 195. 
infection in, 194. 
invasion of tissues in, 194, 195. 
hcagiie of Nations Oommittec’s pro- 
graiume of treatment of, 220. 
malarial therapy of, 222. 
maternal transmission of, 194, 204, 207. 
meningeal, 1631. 
mental disorder and, 1831-1833. 
of aorta, 976, 1031. 
oi bronchi, 1143. 

of central nervous system, 1831-1833. 

of heart and pericardium, 975. 

of the larynx, 1105, 1106. 

of the liver, 712-715. 

of the lungs, 1218, 1 219. 

of the nervous system, 1628-1053. 

of the nose, 1092, 1093. 

of the pancreas, 742. 

of the pharynx, 642, 543. 

fbaguosia of, 642, 543. 
of the stomach, 598. 
of trachea, 1127, 1128. 
of vertebral column, 1634. 
optic atrophy in, 1503. 
parenchymatous or degenerative lesions 
of, 1034. 

pathology of, 194-197. 
pregnancy in relation^ to treatment of, 
223, 224. 

primary sore of, 195, 196, 197. 

local treatment of, 222. 
prophylaxis of, 206, 207. 
pyrothorapy in, 222, 223. 
racial susceptibility to, 3. 
rashes of, 198, 199, 200, 201, 202. 
retrobulbar neuritis in, 1502. 
secondary lesions of, 198-202. 
spinal, 1634-1636. 
tertiary lesions of, 202-204. 
transmission of, 194. 

to foetus, 204, 206. 
treatment of, 206-224. 
virulence of, at first introduction, 3. 
Syphiytlc affections of aorta, heart and 
pericardium, 975-981. 
diagnosis of, 978, 979. 
disease of pulmonary arteries, 1054. 
prognosis of, 979. 

relative frequency and pathology of, 

976, 976. 

symptoms of, 977, 978. 
treatment of, 979, 981. 
aortitis, 976 ; and see Aortitis, syphilitic, 
arteritis, 195, 976, 1031-1033, 1066. 
caries, 1635, 1716. 
cerebral thrombosis, 1603. 
eerebritis, 1003. 
dactylitis, 203, 206. 

disease of coronary arteries, 949, 976, 

1032, 1060. 

Infants, treatment of , 224. 
leuoodermia, 198. 
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Syphilitic meningitis, 1032, 1665-1566. 
mesaortitis, 948, 976, 1031, 1042, 1060. 
mop, the, 205. 
phthisis, 1218. 
pseudo-paralysis, 206. 
remedies, specific, 207-220. 
sore throat as contrasted with diphtheria, 
104. 

Syphiloma, intracranial, 1538. 

Syringomyelia, 1727-1733. 
anaesthesia in, 1401. 
cervical sympathetic paralysis in, 1509. 
joint lesions in, 1730. 

Systole, cardiac, 849. 

T deflections in electro -cardiogram, 1004. 

T.A.B. vaccine, 88. 

Tahardillo, 270, 275. 

“ Tabhy-cat ” striation of cardiac muscle, 

952. 

Tabes, conjugal, 1041. 
dorsalis, 1641-1652. 
aetiology of, 1641. 
jinti-sy philitic treatment in, 1650. 
ataxia in, 1644, 1646. 
cervical syiniiathetie paralysis in, 
1509. 

complications of, 1647, 1648. 
course of, 1649 -1650. 
diagnosis of, 1618, 1650. 
early symptoms of, 1642-1644. 
im])ortauoc of recognising early symj)- 
toins of, 1642. 
joint losions in, 1647. 

Lange’s colloidal gold teat in, 1630. 
muscular syraiitoms in, 1644. 
ocular symptom.s of, 1645, 1646. 
ophthalmoplegia in, 1646. 
optic atrophy in, 1490, 1642, 1616. 
pathology of, 1641, 1642. 
prognosis of, 1649, 1650. 
progressive muscular atrophy and, 
1731, 

sensory disturbances in, 1642-1644. 
sphincter troubles in, 1645. j 
symptoma of, 1642-1049. 
treatment of, 1650-1652. 
vasomotor and trophic disturbances 
in, 1647. 

visceral crises in, 1646, 1647, 
Wassermanu test m, 1630. 
infantile, 1641. 
juvenile, 1653. 
mesenterica, 760. 

Tabo-paresis, 1646. 

Tfiches c6r6brale in cerebro- spinal fever, 38. 
in tub(;r(!ulous meningitis, 1 561 . 

Tachycardia, conditions ol occiirrciicc of, 
882. 

in diphtheiia, 102. 
in Graves’s disease, 486. 
in heart failure, 856. 
in hyperthyroidism, 996. 


Tachycardia in pink disease, 299. 
paroxysmal, 891-894. 

electro -cardiogram of, 1012-1014. 
sinus, 881, 882. 
aetiology of, 882. 
in diphtheria, 102. 
in hyperthyroidism, 996. 
in micro bio infections, 11. j 
in pulmonary tuberculosis, 1190, 1207. 

symptoms of, 882. \ 

toxsemie, 11. \ 

Tachypneea, 1081. \ 

Tactile defects in jiarietal lobe lebions, 
1523. \ 

fremitus, 1082. \ 

Taenia africana, 312. \ 

confusa, 312. 

echinococcus in rcUtkm to lung, 1224. 

iata, 312. 

multiceps, 314. 

sagiuata, 312. 

solium, 312, 313. 

Taeniasls, 311-315. 
intestinal, 312, 313. 
somatic, 313-315. 

Tannic acid injections for jileerative colitis, 
653. 

Tape-worms, 311, 312. 

Tapia’s syndrome, 1520. 

Tar and oil acne, 1409. 

Tarantula bites, 328. 

Tartar in relation to oral sep.sis, 521, 622, 

523. 

-emetic in American dermal Icish- 
manjasi.s, 256. 
in oJonorchiasis, 307. 
m kala-a7.ar, 254. 
in oriental sore, 25(3. 
in seliLstosomia.sis, 311. 

Taste, lesions of fifth nerve in relation to, 
J 509. 

I 0 .SS of, in Bell’s paralysis, 1511 
in lesions of ninth nerve, 1618. 

Tea, strong, as a eanso of gastric troubles, 
560. 

and coffee*, exees.sivo use of cardiac 
symptoms of, 889, 892. 
as a cause of rosacea, 1405. 

-factory cough, 1218. 

-tasters* cough, 1218. 

Teak, dermatitis from, 1408. 

Teeth, care of the, 521, 522. 

carious, aetinomyeosis-like organisms in, 
180. 

extraction of, for focal sepsis, caution as 
to, 17. 

in relation to arthritis, 1360. 
in congenital sy^jhilis, 205, 206. 
in relation to oral sepsis, 521, 522, 523, 

524. 

indications for extraction of, 524, 625. 
infection in relation to accessory-sinus 
suppuration, 1091. 
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Teeth, loosening of, in mercurial Rtomatitis, 
527. 

Ill scurvy, 451. 
vitamin A nccoasary for, 442. 
vitamin D dclicieiicy in relation to, 443. 

Teichopsia in migranc, 1095. 

Telangiectasia, familial, 580. 

hereditary hmmorrhagic, 819, 820. 
Telangiectasis in jaimdicc, 684. 
multiple, 819, 1087. 
pos t-irrarli iitio ii, 3 5)2. 

Telegraphist’s cramp, 1713, 1714. 

Temperature, high, m letiology of lieat- 
Ktroke, 310, 347. 

Jii acute apjiendicitiH, 677. 
in acute lironclutis, 1131. 

Ill acute gout, 132. 

in acute jioliomyelitis, 1571. 

in agranulocytosis, 800. 

jii amoebio hepatitis and abscess, 709. 

in aplastic ana?mia, 785. 

in corebro-spiiial fever, 38. 40. 

ill chicken-pox, 161. 

in cirrhosis of liver, 705. 

in dengue, 181, 

in empyema, 1255. 

in erysipelas, 20. 

in flea typhus, 269. 

m glandular fovci. 280. 

in Hodgkin’s diLScase, 842. 

in ietorus grains, 697. 

in influenza, 108. 

in kala-azar, 252. 

in Icnkiemia, 80.3, 807. 

in lobar pni'uuionia, 1228. 

in malaria, 212. 

in measles, 137, 138. 

in mumps, 104. 

in peritonitis, 754, 755, 756. 

ill plileboiomiis fever, 180. 

in pulmonary tuberculosis, 1195, 1196. 

ill pyelitis, 1331. 

ill rat- bite fever, 237. 

Ill relapsing fever, 235, 230. 

in relation to destriictioii of toxins, 3. 

in rheumatifj iever, 289, 290, 291. 

in Jlocky JMountain tick typhus, 274. 

in scarlet fever, 65, 60, 67, 69. 

in septic endocarditis, 920, 921, 922. 

in septieiemia, 12. 

in serum sickness, 8. 

ni sleeping sickness, 258. 

in small-pox, 147, 149, 150. 

in Bummor dia-rrhend, 630, 

ill syphilis, 200, 204. 

in tetanus, 55. 

in trench fever, 282. 

Ill tsutsugamushi disease, 271. 
in tuberculous peritonitis, 761. 
in tularaimia, 62. 
in typhoid, 81, 82, 83, 90. 
ill typhus, 276, 277. 
in undulaut fever, 129. 


Temperature, in yellow fever, 178, 179. 
subnormal, in congenital lieart disease, 
971. 

typus inversus of. in tubta'ciilosiR, J 195. 
Temporal lohe, localising signs of Ic-sions of, 
1529. 

Tenderness, areas ol, in tnuicb fever, 282. 

of limbs in infantile scurvy, 454. 

Tendon reflexes in tabes, 1644. 

sheaths, flbrositls of, 1367, 1368, 1379. 
m sy])hilis, 200. 

Tenesmus m aniLcbic, dysentery, 263. 
in bacillary dysoiileiy, 116. 
in sohistosomiasiR, 3i(). 

“ Tennis elbow,” 1369, 1761. 
TenO“Synovitis, 23, 1367, 1368, 1309. 
Teratoma of mediastinum, F 282. 

of pharynx, 544. 

Terminal infection, 14, 15. 
by Jl. coli, 27. 
tnborculosis as a, 31. 

Tertian malaria, bi'mgn, 242. 

malignant, 242, 243. 

Tertiary lesions of syphilis, 202 204. 
Testamentary capacity, 1827. 

(‘stimation of, m ajiliasia, 1610. 
Test-meal for gastric diagnosis, 567, 608, 
582, 583, 585. 

in diagnosis of c-aiicer of stomach, 002. 
m diagnosis of duodenal ulcer, 691. 
in ridation to prognosis and t-rcatment, 
585. 

Testicle, amadnasis ot, 204. 

atrophy of, in dystrophia myotonica, 
1793. 

hormone of, 514. 

lesions of, m mumjis, 163, 164, 165. 
nec.rosiR of, in small- pox, 147. 
torbiaiy syjihiljH of, 201. 
ti ypanosonies in, 26 J. 

Testicles, removal of, m relation to obesity, 
438. 

imdeseeiided, gonadotrophins in, 510. 

Testosterone, 514, 519. 

Teste for tuberculosis, 33, 34, 1205, 

Tetania thyreopriva, 0000. 

Tetanoid chorea, 1073. 

Tetanus, 53-57. 

Tetany, aetiology of, 626. 

after parathyroidectomy, 500, 501. 
as oomph cation of pyluiic obstruction, 
605. 

blood calcium in, 601. 

gastro-intestinal, 637. 

in cochac disease, 634. 

in idiopathic steatorrluea, 636, 637. 

in rickets, 457. 

in scarlet fever, 72. 

m sprue, 639. 

m syringomyelia, 1720, 

mental disorders associated with, 1844. 

parathyroid, 500. 

parathyroids in relation to, 501 . 



2020 


INDEX 


Tetany, treatment of, 602. 

Fete disease, 235 ; and see Relapsing fever. 

Tetrachlorethane poisoning, 389, 695. 

Tetrachlorethylene in ancylostomiasis, 322. 
in ascariasis, 323. 

Tetra-ethyl lead poisoning, 369, 370. 

“ Thalamic syndrome ” of Dejorine and 
Roussy, 1531. 

Thalamus. See Optic thalamus. 

Thalassmmia, 784. 

Thallium acetate in treatment of ring- 
worm, 1435. 

salts, action of, on hair, 1435, 1492. 

Theobromine in heart disease, 869. 

Theophylline (thoocine), in ascites, 766. 
in heart disease, 869. 

Thermalgia, 1082. 

Thermanaesthesia in cerebellar apo})lexy, 
1603. 

Thiamin (Vitamin B,), 445, 459. 

Thioblsmol, 217. 

Thirst, excessive in Graves’s disease, 487. 
in acute catarrhal gastritis, 582. 
in acute peritonitis, 764. 
in cholera, 120. 
in diabetes, 410, 416. 
cause of, 410. 
in diabetes insipidus, 482. 
in luemorrhage, 769. 
in pyloric obstruction, 605. 

Thomsen’s disease, 1790 ; and see Myotonia 
congenita. 

Thoracic duct, diseases of, 838, 839. 

Thoracoplasty in abscess of lung, 1181. 
in pulmonjiry tuberculosis, 1214. 

Thoracotomy for abscess of lung, 1181. 
for hydatid of lung, 1 225. 
of pleura, 1209. 

Thought, disorder of, in schizophrenia, 
1867-1869. 

in anxiety states, 1868. 

Thread-worms, 323, 324 ; and see Entero- 
biasis. 

Three-day fever, 180. 

Thrill, abdominal, in ascites, 765. 

diastolic, in aortic incompetence, 9^4. 
in aortic aneurysm, 1045, 1047. 
in aortic stenosis, 931. 
in arterio-venous aneurysm, 1053. 
in congenital heart disease, 972. 
in mitral incompetence, 939, 
in mitral stenosis, 937. 
in tricuspid incom’^ietence, 944. 
in tricuspid stenosis, 942. 

Throat, as portal of infection in acute 
nephritis, 1304. 
bacterial flora of, 133. 
secondary syphilitic lesions of, 199, 200. 
septic, as cause of septiciemia, 12. 

Ill scarlet fever, treatment of, 76, 77. 
sore, in rheumatic fever, 289. 

in scarlet fever, 64, 66, 66, 69. 
symptoms in influenza, 168. 


Throat, tertiary syphilitic lesions of, 203. 
Thrombasthenia of Glanzmann, 817. 
Thrombin, 809. 

Thrombo-angiitis obliterans, 1033, 1034. 
-phlebitis, 1056. 

Thrombocytopenia, blood in, 814. 

conditions of occurrence of, 213, 303, 813. 
in tropical macrocytic anosmia, 468. 
essential, 813-815. 
malignant, 785, 812. 
of infections, 811. 

Thrombokinase, 809. 

Thrombopathia of Willcbrand-Jugcns, tel 7. 
Thrombo-phlebitis, 1056. 

in secondary syphilis, 200. \ 

migrans, 1163. \ 

Thromboplastin, 809. 

Thrombosis, 1059-1062. 
and embolism 1058-1004. 
coronary, 991. 

risk of. 111 qiiinidmo ad ministration, 
871. 

and hffimorrhage, 1598. 
arterial, 1060. 

as factor in piilmonaiy iiifarc1/io,n, 
1163. , j 

in cerebral syphilis, 1032. 
atheroma a cause of. 1039. 
calcarine, 1600. 
cerebellar, 1602. 

cerebral, conditions of occurrence of, 
1597-1599, 1060. 

complications and sequelae of, lOGl, 1002. 
femoral, 1061. 

in typhoid, 82, 85, 93. 
in typhus, 279. 
iliac, in typhoid, 85. 

Ill heart failure, 856. 
intra-cardiac, 1059, 1060. 
of central retinal vein, 1061 . 
of cerebral builiscs, 1060, 1061, 1092. 
of coronary arteries, 1060. 
of the lateral Binus, 1060, 1061 . 
of leg in lobar pneumonia, 1231. 
of renal vein, 1298. 
of retina] artery, 1060. 
of splenic veins, 830. 
organiHmal infection in relation to, 1059, 
1060, 1061. 

phlebitis in relation to, 1066, 1057. 
portal, 1058. 
renal, 1062. 

sinus, 1608 ; a7td see yimiH thrombosis, 
treatment of, 1062. 
venous, 1060, 1061. 
after injection of arsphciiamine jire- 
parations, 210. 

Thrombotic forms of pulmonary infraction, 
1163. 

Thrush, 628. 

Thrush’s breast ” apjioarance of heart 
muscle, 952. 

Thymic asthma, 845, 1104. 
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Thymol in hook-worm infection, 1122. 
Thymus gland, diaeafles of the, 838. 
in atatiia lymphaticus, 845. 

Inmour of, 474. 

Thyroid atrophy, in orobmiani, 496. 
m myxoodema, 492* 

(IcrangementH in acromegaly, 473. 
diseases, claasifi cation of, 485. 
enlargement m Graves’s disease, 487, 
488. 

extract m cretinism, 490. 
in dwarfism, 477. 
in myxoodema, 494. 
in nephrosis, 1303. 
in obesity, 439. 
in trench fever, 284, 
gland, diseases of the, 485-498. 

in relation to basal metabolism, 405. 
in relation to cretinism, 495, 490. 
in ndation to sugar metabolism, 415. 
influence of, on basal metabolism, 
405, 438, 499. 

pressing on trachea, 497, 1134. 
secretion of, 485. 

inadequacy in South American try- 
panosomiasis, 261, 

Thyroidectomy for angina, 989, 990. 
in Graves’s disease, 490. 

Ill thyrotoxic cardiac conditions, 000. 
total, in treatment of congestive heart 
failure, 872, 873. 

Thyroideiim in myxeedoma, technique of 
a cimmisbration of, 494, 495. 
Thyrotomy, indications for, 1112. 

laryngeal stenosis after, 1118. 

Thyrotoxic conditions, auricular fibrillation 
or llnbter in, 896, 901. 
Thyrotoxicosis, 491, 996. 
secondary, 491, 492. 
definition of, 491, 492, 

Thyroxine, 485, 496. 

antagoiustK^ to insulin, 488. 
excessive secretion of, in Graves’s 
disease, 486. 

in relation to blood formation, 774. 
Tibia, sabre-scabbard form of, 203, 206. 
in yaws, 226. 

Tihial nerve, posterior, lesions of, 1767. 

Tic, convulsive, 1709, 1710. 
co-ordinated, 1710. 

-douloureux, 1521. 
psychical, 1710. 
simple, 1708-1709. 

Tics, the, 1707-1711. 

groups of, 1707-1708. 

Tick as transmitter of Rocky Mountain 
tick typhus, 273. 

-bites, 324, 325. 
paralysis from, 325. 

-borne relapsing fevers, symptoms of, 
236. 

fever, 235 ; and sec, Relapsing fever, 
typhus, 272, 273. 


Ticks as transmitters of relapsing fever, 
234, 235, 236. 

Tiger-snake bites, 331. 

Time, appreciation of, in manic jiatients, 
1854 . 

Tinea, 1497 ; and see Ringworm, 
barbae, 1435. 
circinata, 1436. 
cruris, 143(J, 1497. 
flava, 1498. 
imbrioata, 1136, 1497. 
in the tropics, 1497, 1498. 
nigra, 1498. 
tonsurans, 1433. 
unguium, 1 197. 
versicolor, 1440. 

Tin-miners, liability of, to pulmonary 
tubercle, 1189. 

Tinned foods, metallic poisoning from, 394. 
meat ay cause of food poisomiig, 395. 

Tinnitus, 1515-1516. 

in arberial hypertension, 1066. 
in typhus, 276. 

Tissandier’s balloon ascent, effeebs observed 
in, 339, 340. 

Titubation in Friedreich’s ataxy, 1666. 

Tobacco amblyopia, 1503. 
excess, as cause of intermittent claudica- 
tion, 1041. 

cardiac symptoms of, 876, 889, 892. 
in relation to atheroma, 1039. 

to chronic catarrhal rhinitis, 1085. 
to chronic gastritis, 560, 561, 585. 
to gastric hypcrseoretiori, 560. 
to laryngitis, 1103. 
to pharyngitis, 540. 
to throm bo -angiitis obliterans, 1033. 
palpitation as an indication of, 876. 

a and fi tocopherol, 445. 

Toe as common seat of gout, 430, 432. 
constriction and loss of, in airihum, 302. 

Toes, eczematoid ringworm of, 1437. 

Tongue, al lections of the, from hypoglossal 
nerve lesions, 1521. 
hemiatrophy of tho, 1521. 
in acute appendicitis, 677. 
in acute catarrhal gastritis, 582. 
in chronic arsenical poisoning, 372. 
in clironic gastritis, 585. 
in cirrhosis of liver, 703. 
in diabetes, 416, 
in hypoohromic amemia, 776. 
in lethargic encephalitis, 1578. 
in measles, 138. 
in pellagra, 464. 
in pernicious anaemia, 780. 
ill progressive muscular atrophy, 1747. 
in scarlet fevor, 65, 68. 
in siiruo, 639. 
in typhoid, 81. 
in iyplnis, 276, 278. 
m yellow fever, 178, 179. 
myositis of, in trichmiasis, 319. 
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Tongue, paralysis of, 1521. 
rafl])ben-y, 08. 
raw beef, 416. 
syi)liilitic lesiojiH ol, 2()it. 
tremor of, in general paralyais, 1638. 
worms, cliseaHey duo to, 325. 
Tongue-biting ui epilepsy, 1084. 

Tonicity of heart muscle, 840. 

Tonsillar infection m relation to artliritis, 
1351, 1358. 

Tonsillectomy, indieations for, 530. 

methods of, 537. 

Tonsillitis, acute, 533-535. 

acute nephritis in I’elalion to, 1304. 
chronic, 536, 537. 

adenoids in relation to, 530. 
follicular, 537. 
parcnc'hymiitous, 530, 537. 

Tonsils as site ol septie infertion, 11, 534. 
atrophy of, at puberty, 530. 
diseases of the, 533-538. 
entrance of, by tuberele bacilli, 30. 
ill diphtheria, 98, 99, 103, 108. 
in scarlet fever, 66, 69, 70, 77. 
necrotic ulceration ol, in acute leukieuna, 
807. 

sentic, in relation to rheumatic lever, 
289, 296. 

unhealthy appearance of, 536. 

Tooth sockets as course ol infection in 
rlicnmcitoid arthritis, 1351, 1358. 
Tophi, 432, 434. 

Torsion spasm, 1580, 1673. 

in lethargic encephalitis, 1580. 

Torticollis after letliargie encephalitis, 
1582. 

congenital, 1707. 
spasmodic, 1705-1707. 

Torula histolytica, 192. 

Torulosis, 192. 

Tourniquet test, 814, 810. 

Toxaemia, 11, 12. 
and meningism, 45. 
and meningitis, 45. 

bacterial, m relation to renal disease, 
1299. 

effect ol, on erythropoietic tissues, 773. 

from endotoxin, 3. 

from exo toxin, 3. 

from intestinal infection, 505. 

in acute infectious hepatitis, 698. 

in acute peritonitis, 755. 

in acute seiitic pharyngitis, 539. 

in agranulocytosis, 800. 

in bacillary dysentery, 110. 

m carbon monoxide poisoning, 381 . 

in cholera, 119. 

in cirrhosis of liver, 705, 707. 

in heat-stroke, 348, 319. 

in measles, 138, 141. 

in jieritonitis, 755, 701. 

in pyelitis, 1331. 

in x^yorrhoea alveolaris, 524. 


Toxsemla in relation to symptomatic 
anjomias, 773. 
in small-pox, 150. 
in summer diarrheea, 630, 631. 
m trichiniasis, 320. 
in typhoid, S2. 
in typhus, 280. 

iu yellow fever, 179. j 

intestinal, 397. | 

non-baeterial, 3. 
symptoms of, 11, 
treatment of, 10, 17. 

Toxmmias, infectious, menial (li,sorder8\ in, 
1842, 1843. 

Toxosmic kidney, 1299 ; n//d ^ee u}/\(er 

Kidney. 

Toxic absorption, dental canes ni relation 
to, 523. 

in acute intcstmal obstruction, 672. 
adenoma, 491. 
cause.s of atlieioiua. 1038, 
enix>tioiis, 1416. 

lactor in angio-iieurotic (vdema, J074. 
symptoms in iiillucuza, 16i). 

Toxicosis, haemorrhagic capillary, 815. 

Toxins, 3, 4. , 

acting on the liver, 095, 000. 
in causation of acute catarrhal sastiitis, 
500,501,581. 

in cau.saiion of gastiic ulcer, 501. 

in iilariasis, 310. 

mode ol action of, 3. 

nature of, 3. 

of diiililheria, 98. 

jiresent in food-poisoning, 391. 

role ol, in eirrho.sis of liver, 701 , 705. 

in epidemic diarrluca in clnldrtMi, 030. 
bcleetivii action of, 3, 99. 
varieties of, 3. 

Toxoid, ill prophylaxis of iL lamis, 50. 
-antitoxin lloccules for iiujiiunisiiig 
against diplitliena, JOO. 
test of suseejitibibty to diiihtheria, 100. 

Trachea, aneurysm prcs.suig on, 1045, 1129, 
eareiiioma of, 1123. 
cysts of, 1123, 
dLseasoH of the, 1 1 1 9- 1 1 29. 
foreign bodies in, 1120, 1127. 

HI jury of, 1129. 

lc]»rosy cjf, 1125. 

liapilloma of, 1123. 

perl oration of, 1123. 

pressure on, in aortie aneurysm, 1045. 

Ill goitre, 497. 
sarcoma, of, 1123. 
scabbard, 1128. 
scleroma of, 1 J 25. 
simphi tumours of, 1123. 
syphilis ol, 1 124. 
tuberculosis of, 1125. 
ulceration of, 1123, 1124. 

Tracheal obstruction, 1125-1 129. 
tugging m aortic aneurysm, 1040, 1048. 
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Tracheitis, 1119-1] 22. 

Tracheo-bi'onchitis, aoLifcp, 1 i;i0. 

Tracheocele, 1123 
Tracheophony, 1278. 

Tracheotomy in diphtheria, 108. 
tor laryngeal paralysiw, 1115. 
for laryngeal Htenosia, 1118, 1119. 
for tracheal obatructiou, 1127, 1128. 
Trachinus draco, :i32. 

Trade dermatitis, 1109. 

Transfusion of blood, anaphylaxis follow- 
ing treatment of, 823. 
ill aonto hinmulytjc anaemia of LederiU', 
789, 822. 

in .lento leiiktemia, 809. 
m a]]Jasbic anjemia, 780. 
in arthritis, 1354, 1350. 
ill lihickAvator fever, 250. 

Ill essential throinbouytopenia, 81.5. 

Ill general uil'ectious diseases, 17. 
in Jiiniiiatomcai.s, 581, 
in hannophili.'i, 819. 
in haimorrhagic scarier lever, 78. 

Ill periin:ious anremia, 783. 

in purpura, 815. 

ill Hiipticannia and pyiemia, J7. 

Ill shook, 769. 
in sprue, 011 , 

m fltivjitoooecus infections, 17. 
in treatment of ameinias, 822, 823. 

Ill tropical maeroeytic atifemia, 408. 
lirecjintioiis to ln‘ observed jn, 822, 823. 
transmission ot syphilis by, 194. 
Trapezius, paralysis of, 1520. 

the iiltimum morions ni progressive 
inuHi iilar atrophy, 1746. 

Trailbe’s space in pleural effusion, 1250. 
Trauma as eauso of tracheal obstruction, 
1127,1128. 

as predisiioatng to infection, 2. 
in relation to aneurysm, 1043. 
to gout, 430. 

to I iitraoraiiial abscess, 1552. 
to niiracranial tumour, 1535. 
to mental disorders, 1835. 
to )>rogroBsivo mnscidar atrophy, 1744. 
Trauinalic arthritis, 1307. 
cardiac jesioiis, 932, 939. 

causes of cerebral haimorrhago, 1597.^ 

Treatment in cardiac aft’ections, 861-875. 
in mental disorders, principles oi, 1813, 
1816. 

Trematodes, diseases due to, 305-311. 
Tremor in acute poliomyelitis, 1570. 
in ern’c hollar lesions, 1532. 
m chronic alcoholism, 358. 
in disseminated sclerosis, 1655. ^ 

in general paralysis of the insane, 1638. 
Ill Oravus’s disease, 486. 
in hysteria, 1881. 
in lotJiargie oncoplialibis, 1580. 
ill mercurial poisoning, 376. 
in paralysis agitans, 1669, 1671. 


Tremor m pellagra, 465. 
ill typhus, 278. 

ill various diseases, 1671, 1672. 

Trench fever, 280-284. 
foot, 1410. 

Treponema berberum, 234. 
carteri, 231. 
duttonl, 234. 
hispanicum, 234, 236. 
novyi, 231, 235. 

pallidum, 194; and sec iSpiroclueta 
pallida, 
persiciim, 234. 
pertenue, 225. 
reeurrentis, 234. 
schaudinni, 1496. 
sogdianum, 234. 
turicatm, 234. 
veuezuelense, 234. 

Triatoma megista, 261. 

Trichiiiella spiralis, 319. 

Trichiniasis, 319, 320. 

myositis ill, 1373. 

Trichiorethyleiie poisoning, 389. 
Triehocephaiiis dispar, 323. 

Trichomonas hominis, 267. 

Trichophytides, skm eruptions associated 
with, 1439. 

Trichophyton, 1432, 1497. 

Trichosporon giganteiim, 1498. 

Trichuriasis, 323. 

Triehuris Iriehiura, 323. 

Tricuspid incompetence, 920, 930, 943, 944. 
stenosis, 920, 930, 942, 943. 
valves, eongciiital anomalies of, 970. 
Trident hands m aehondrojdasia, 1387. 
Trigeminal neuralgia, 1521 ; and see 
Neuralgia, trigeminal. 
Trinitrotoluene poisoiung, 385, 386. 

Trionai poisoning, hunnatoporphyi'inuria 
in, 1293. 

Trismus in strychnine poisoning, 55. 

in tetanus, 55. 

Trombicula akaimishi, 271. 
deliensis, 270. 

Trophic changes m fifth -nerve lesions, 1509. 

lesions in leprosy, 122. 

Tropical climates ni relation to amoibie 
hepatitis and hepatic abscess, 708. 
in relation to heat-stioke, 346, 347. 
diseases of doubtful or unknown nature, 
301-304. 
skin, 1410. 

diseases, 1494-1500. 
sore, 255. 
ulcer, 1496. 

Trousseau*s sign in sprue, 639. 

in hypoparathyroidism, 501 . 
Trypanosoma brucei, 257, 
cruzi, 257, 261. 
equiperdum, 257. 
evansi, 257. 
gambiense, 257. 
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Trypanosoma rhodesiense, 257. 
Trypanosome fever, 258. 

Trypanosomes in animalB, 257. 
in blood, 257, 258. 
in brain and cord, 268. 

Trypanosomiasis, 257-262. 

African, 257-260. 

Brazilian, 261. 

South American, 261, 262. 

Tryparsaraide, 214. 

effect of, on cerobro -spinal fluid in 
syphilis, 222. 
in sleeping sickness, 260. 
toxic effects of, 260. 

Trypsin, 737. 

Trypsinogen, 737. 

Tsetse fly, the, 257. 

Tsutsugamushl disease, 271, 272. 

Tubercle bacilli, effect of carbolic acid on, 
29. 

effect of sunlight on, 29. 
in dust, 29, 31. 
in milk, 303. 

in relation to lupus, 1094. 
m sputum, 30, 32, 1 1 94. 

prognostic significance of, 1206. 
in urine, 33, 1337. 
resistant to digestion, 29. 
endotoxoid, Grassot’s, 1212. 

Tubercles, characters of, 1191. 

m choroid in tuberculous meningitis, 48, 
1561. 

miliary, in peritoneum, 760. 

Tubercular Infection by ingestion, 30. 
in diabetes, 2. 

Tubercubdes of skin, 1463, 1464. 
Tuberculin, Koch’s, 33. 
new, 1211. 
old, 33. 

tests for tuberculosis, 33, 34, 1205. 
treatment of tuberculosis, 1211, 1212. 
varieties of, 1211. 

Tuberculoma, cerebral, risk of removal of, 
1538. 

hypertrophic, 1202. 

Tuberculo-opsonic index, 34. 
Tuberculo-silicosis, 1186. 

Tuberculosis, 29-36. 

acute caseous, pathology of, 1191, 1192. 
temperature in, 1195, 
miliary, 35 ; and ace Tuberculosis, 
general, 

pathology of, '1 191. 
temperature in, 35, 1195, 
aetiology of, 29-31. 
and erythema nodosum, 290. 
and Hodgkin’s disease, 841. 
and measles, 140, 141, 
as a terminal infection, 31. 

Bacillo Calmette-Gu6rin in prophylaxis 
of, 35, 1208. 
bacUluria, in 33. 
blood in, 35. 


Tuberculosis, chronic alcoholism in relation 
to, 358, 359. 

cirrhosis of liver in relation to, 705. 
congenital, 31. 
cutis, 1460-1464. 
cytological evidence of, 34. 
definition of, 29. 
diagnosis of, 32-34. 
droplet infection in, 30. 
endothelial, 842. 

flbro-caseous, pathology of, 1192. 
fibroid, pathology of, 1192. 

temperature in, 1195, 1196. 

general, 35, 36. 

hilum, 1200. , 

111 relation to Addison’s disease, 504, 60j6, 
507, 1202. 

in relation to diabetes, 2, 417, 1206. 

incidence of, 31. 

infection in, modes of, 30, 31. 

resnlts of, 31, 32. 
influenza m relation to, 170. 
inheritance of susceptibility to infection, 
31. 

intestinal, milk in relation to, 655. 
mucosa as portal of infection, 30. 
sites of, 655. 
intra-cranial, 1537-1538. 
lardaceous disease of kidney in, 1328. 
lymph gland, 839. 
mental disorders in, 1843. 
mortahty due to, 31. 
nausea in (‘arly, 574. 
of the caecum, hyi)erplaHtio, 656. 
of epididymis, 1202, 1207. 
of the kidneys, 1336, 1337. 
of larynx, 1106-1108. 
of nose, 1093, 1094. 
of the pericardium, 065. 
of pharynx, 544. 
of skin, forms of, 1400-1464. 
of spleen, 833. 
of the stomach, 598. 
of trachea, 1 125. 

paths of entrance of bacilli in, 30, 31, 
pleurisy in relation to, 1244, 1245, 1246, 
1251. 

predisposing factors to, 3, 31. 
projihylactic treatment of, 35. 
prophylaxis of, 1208. 
pulmonary, 1188. 

as a sequel oi influenza, 170. 
htemoptysis m, 1169. 
racial susceptibility to, 3, 31. 
skin inoculation with, 31. 
sources of infection in, 30. 
stigmata of, 1197. 
tests for, 33, 34. 
trauma in relation to, 31. 
treatment of, 34, 35. 
uveo-parotid, 532. 
vesical, 1336. 

whooping-cough in relation to, 112, 113. 
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Tuberculous arthritis, 1357. 
coUtis, 655. 
enteritis, 655. 

glands, dental caries in relation to, 523. 
gummata, 1463. 

inflammation of pulmonary arteries, 
1054. 

mediastinal glands, 1277, 1278. 
meningitis, 48, 1203, 1559-1662. 
cerobro-spiiial fliiirj in, 44, 1558. 
diagnosis of, 88, 1662. 
pathology of, 1031, 1659. 
myocarditis, 945. 
peritonitis, 88, 706, 759-763. 
ulceration of Ileum, 656. 
ulcers, local, 1458. 

Tubular breathing, 1083. 

Tulnell’s method of treatment of aneurysm, 
1049. 

Tularsemia, 61-63. 

Tumbu disease, 327. 

Tumour, benign giant-celled, 1380. 

Tumours in acute leukauma, 807. 

intracranial, 1536 ; and see Intracranial 
tumours, 
of goundou, 227. 

of ]uxt a- articular nodes, 228, 229. 
of hniga, 1219, 1222. 
of nose, 1 095. 
of the pharynx, 644, 545. 
of the skill, 1481-1489. 
of skull in chloroma, 807. 
of suprarenal glands, 613, 514. 
Turban-Gerhardt claBsilication of tuber- 
cular stages, 1203. 

Turbatrix aceti, 310. 

Turbinals in relation to chronic rhinitis, 
1085. 

Turck cells in blood in Oroya fever, 131. 

in rubella, 144. 

Tussive fremitus, 1082. 

“ Twilight state,” 1824. 

in hysteria, 1882. 

Twitchings in uraemia, 1325. 

Tympanites in pneumonia, 1236. 
Tympantic resonance, 1082. 

Typhoid bacilli, bacteriolysis of, 5. 
in lungs and sputum, 85. 
ill pus from bones, 86. 
in stools, 87. 

path of nifeclioii by, 2, 79. 
fever, 78-94. 

ttbor1(ivo forms of, 83. 
aetiology of, 78-80. 
afebrile, 83. 

ago-incidencc in, 79, 83. 
alcoholism and, 84, 90. 
ambulatory, 83. 
antipyretic treatment of, 93. 
antiseptic treatment of, 93. 
arthritis in, 86, 1367. 
bacteriieiiiitt in, 2, 79. 

“ carriers,” 1, 79, 91. 


Typhoid fever, causal organism of, 78. 
causes of death in, 90. 
complications of, 84-86. 
convalescence after, 82. 
diabetes and, 84. 
diagnosis of, G, 86-88. 
diet in, 92. 

differential diagnosis of, 36, 46, 88-90. 
distribution of, 09. 
elnuination of bacilli, 91. 
eliminative treatment of, 91. 
ondomio occurrence of, 80. 
htemorrhagic type of, 81. 
immune therapy of, 91, 92. 
immunity after, 4, 79, 91. 
m relation to gall-bladder infection, 
85, 722, 727. 

increased activity of ooliform bacilli 
in, 24. 

incubation period of, 81. 
infection of endocardium, 923. 
infective hepatitis in, 698. 
intestinal ulceration in, 80. 
mortality rate of, 90. 
nursing of, 90. 
onset of, 81. 
pancreatitis m, 740. 
pathology of, 80, 81. 
peritonitis in, 84, 766. 
pregnancy in relation to, 84. 
prognosis m, 84, 86, 90. 
propagation of, 79. 

prophylactic use of vaccines ui, 79, 91. 

prophylaxis in, 91, 92. 

pulmonary tuberculosis and, 84. 

i-ftsh ill, 81. 

relapse in, 82, 83. 

seasonal incidetice ol, 79. 

souices of infection in, 79, 91. 

•special diagnostic methods in, 87, 88. 
special symptoms and complications 
of, 84-86. 
stools in, 81. 

symptoms and course, of 81-84. 
temperature in, 81, 82, 83, 93. 
thrombosis in, 85, 93. 
treatment of, 90-96. 
types of, 83. 

variability of clinical course in, 83. 
Widal test in, 6. 

Zenker’s dogeneiation of muscle in, 
1373. 

meningitis^ 48. 
spine, 86. 

“ Typhoid state/’ the, 82, 95. 

Typhus abdominalis, 78. 
blasting, 278. 
endemic, 269. 
epidemic, 275. 
exanthematieus, 275. 
fever, louse-borne, 276-280. 
flea, 269, 270. 
icteroidos, 176. 
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Typhus mite, 270. 
murine, 209. 

Rocky Mountain tick, 273, 274. 

rural or scrub tropical, 271 . 

ship, 209. 

siderans, 278. 

tick, 272, 273. 

tropical, 269. 

urban tropical, 269. 

Xig tropical, 269. 

Tyrosin in y)anoreatJC cyats, 743. 
m urine, 1297. 

Ill acute nocrosia oi liver, 697. 
in ciiTlioais of liver, 705, 

111 erysipelaa, 097. 
in louka'inia, 697. 
ill Binail-pox, 697. 
in typhoid fever, 697. 

Ufielman’s reagent for lactic acid, 508. 
Ulcer, ga.'itric, 586 ; and sea Grastiic anil 
duodenal ulcer, 
inte.stinal, tubercular, 655. 
of fauces, syphilitic, 542, 543. 
of larynx, syphilitic, 1105, 1106. 
of noHophaguy. acute, 552. 
chronic, 553. 
nialigiiant, 555. 
of yiharynx, syphilitic, 543. 
regime, 594—596. 
rodent, 1484. 

stercoral, in cancer of colon, 659. 
sublingual, in whooping- cough. 111, 113. 
syplnhtic, 202, 203, 204. 
tropical, 1490. 
tuberculous, of fauces, 544. 

Ulcerating granuloma, 1499. 

Ulceration, in acute intestinal obatriiotion, 
672. 

in primary syjjliilitic sore, 198. 
intestinal, in typhoid, 80, 84. 
of legs in acholuric jaundice, 690. 
phagedenic, m primary syphilis, 196, 202. 
Ulcerations, Duguct’s, 84. 

Ill American dermal leishmaniasis, 256. 
in scurvy, 452. 
in yaws, 225, 226. 
of larynx, tulierculoiis, 1106, 1107. 
Ulcerative endocarditis, 9] 8; and .see 
Endocarditis, septic, 
stomatitis, 526-528. 

Ulcers, amcebie, 262, 203, 708, 712. 
anal, 619. ^ 

character of, in ulcerative colitis, 651. 
dysenteric, 115, 117. 
in American dermal Icislimanjasis, 250. 
in atripJicism, 393. 
in lyiiiphopathia veiicrenin, 183. 

Ill ulcerative colitis, 651, 
intestinal, in tyjihoid, 80. 
necrotic, in tsutsugamuchi discttse, 271. 
of feet, perforating, in diabetes, 417. 
in tabes, 1647. 


Ulcers of skin, tubormilous, 1460. 

“ Ulnar hand,” the, 1701. 

nerve, anatomy and physiology of, 
1763. 

lesions of, 1763-1764. 
paralysis of, 1763-1764. 

Ultra-Violet radiation in glandular fever, 
287. 

rays in vfOation to jiropliylaxis of 
rickets, 443, 441. 

Umbilical abscess m tuberculous \pen- 
tonitis, 761, 

infection causing jauiidjcc. 086. 
vein, thrombosed, caiisiiig iieritoiiVtis, 
753. \ 

Umbilication of small-pox vesicles, 149, 
1 54. 

Umbilicus, dipJithentic mlection of, 101. 
Uncinaria steriocephala, 1498. 

Uncinariasis, 320 ; mid .see An cy loytomiasis. 
Uncinate lesions, hallucinations m, 1529. 
Undiilant fever, 128^130. 

Unna’s paste, 1117. 

Unverrichi’s myoclonus, 1687. 

Uraemia, 1321-1328. 

as terminal stage of chromic alcoholism, 

359. 

cause of diarrba'a in, ()23 
in acute nejihntis, 1306. 
in alkaJieiuja, 407. 
m cholera, 120. 

in chrome iiephriti.s {.second.iry), 1312. 
ill muinyis, 166. 
ill scarlet fevi'r, 73. 
latent, 1323. 

mental disordeis associated with, 1840. 

Uraemic asthma, 1325. 

Urates in unmi, 1 296. 

Urea as a diuretic, 131 1. 
concentration test of renal Ofliciency, 
1286. 

in blood, in health and disease, 1286. 
ni urine, 1283. 

retention in relation to nriemia, 1323, 
1327. 

stibamine m kala-azar, 254. 

-stibol in kala-azar, 25 i. 

Ureteral catheterisation in lUtormining 
kidney elliciency, 1287, 
tenderness m tuberculous kidney, 1337. 
Ureters, Icsiony of, in Hejii.stomiasis, 309. 
Urethritis in cohforin infc.ctions of urinary 
tract, 25, 26. 
in miunp.s, 105. 

Uric acid m blood in gout, 430, 431. 
in health, 430. 
calculi, 1338. 

crystals in urine, 1296, 1338. 
excretion of, 430, 431, 1284. 
to.ytH for, 434, 

Urimumia, 1323. 

Urinary antiseptics, 1 333. 
culture for (liaguoyiH of typhoid, 87. 
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Urinary secretion, abnormaliticH of, 1288- 
1297. 

flymptoma in .sohiatosomiasia, 310. 
in tyxjhoid, S.'i, 80. 

tract, B. coli infouiions of, 23, 24-20. 
coliforiii infections of, vac'oiiie treafc- 
niont of, 28, 21). 

Urine, acidity of, 1283. 

alcohol in, in alcoholic intovication, 
355, 357. 

appcfiraiices of, in hacilluria, 26, 27, 
1331. 

Bence-Jones protein in, 1383. 
chani^es in, in pneumonia, 1230. 
eharacters of normal, 1283-12t8S. 
crystalline dejioail.s in, 1296, 1297. 
demonstration of tubercle bacilli in, 3.3. 
drugs Avliich alter colour of, 1295. 
eixainination of, for tubercle bacilli, 33. 
in acidLCinia, 1283. 
in jicute necrosis of liver, 097. 
in acute iKiXibritas, 1305. 
in blaekwater lever, 248, 249. 
in cbolcra, 120. 

in chronic B. cob infections, 20. 
in chronic nephritis, 1318. 

Ill cirrhosis ol liver, 705. 
in diabetes nisi])idus, 482. 
nicUitus, 416. 

in di nitre benzene iioisomng, 385. 

Ill hlariasis, 317. 
in jaundice, 681, 685. 

Ill lardaceous disease, 1 329. 
ill measles, 138 
in nexibrosis, 1302. 
in osteomalacia, 1383. 
ill jKTiiicioiis aiicTtriia, 780. 
in poniicious vomiting of pregnancy, 
579. 

ill jiyelitis, 1331, 1333. 
in rheumatic fever, 290. 
in sehistosomiaHis, 310. 
in small -pox, 150. 

ill iciero-hiemorrhagica, 

232. 

in typhoid', 81, 85, 86. 
in typhus, 278. 
in yellow fever, 179. 

iiicoiitinciiee of, in epileptic attack, 1684. 
nitrogmioiis constituents of, 1282-1285. 
iion-introgenous constituents of, 1285, 
1280. 

normal amount of secretion of, 1283. 
organised deposits in, 1297. 
pancreatic ferments in, 737. 
phosxihates in, 1285. 

})igments of, 1285. 
pnournococei in. 1230. 
reaction of, 1283. 

ill relation to calculi, 1344. 
speciiic gravity of, 1283. 
spiroehoates in, 231. 
streptococci in, 1309. 


Urine;, suppression of, in nrsphenammo 
poisoning, 374. 

Ill blaekwater feirer, 249. 
in cholera, 120. 
ill lead poisoning, 300. 
in mercurial ijoisoning, 375. 
tests for sugar in, 417, 418. 
tubercle bacilli in, 33, 1341. 
tyxihoid bacilli m, 87. 

Urino-genital tract, schistosoma ova in, 
309, 310. 

Urobilin, 1285. 

Urobilin uria, 685. 
in black water fever, 248. 
in cirrhosis of liver, 705. 
in malaria, 241, 243. 

Ill jjermcioiis auicmia, 780. 
in yellow fever, 179. 

Urochrome, 1285. 

Uroerythrin, 290, 1285. 

Ui'oselectan B for use in pyolograxdiy, 1288. 
Urticaria, acute giant, 1073, 1453. 
ictiology of, 1452. 

after arsphen amine projia rations, 211 . 

anaphylactic, 7. 

auto- toxic, 1452. 

diagnosis of, 1453. 

factitious, 1452. 

forms of, 1452. 

in ascariasis, 323. 

in bacderial food x^ioisoning, 400, 1452. 

in relation to asthma, 1148, 1149. 

m serum sickness, 8, 1447. 

oral Bciisis in relation to, 525. 

papular, 1453. 

jugmoutosa, 1453. 

simple, 1452. 

symptoms of, 1452, 1453. 

treatment of, 1454. 

Urticarial drug eruptions, 1447 . 

rash from rupture of hydatid cyst, 716, 
1269. 

m dracontiasis, 319. 

Urticarias, the, 1451-1454. 

Uta, 256. 

Uterine displacements in visccroiitosis, 
749. 

troubles in relation to rosacea, 1405. 
Uterus, coliforin infection of, 27. 

infections of, causing septiciemia, 12, 
27, 750. 

pituitary gland in relation to, 470. 
Uveo-parotld syndrome, 532, 533. 

Vaccination, contra-indications to, 169. 
immunity to small- jjox, 146, 155. 
protection afforded by, 155, 158, 159, 
160. 

risks of, 158, 159. 
technique of, 157, 158. 
lymph, 157. 

T.A.B., 88. 

therapy, object of, 157. 



2028 


INDEX 


Vaccines, autogenous, 19. 
balanced, 1371. 
in arthritis, 1354. 
in chronic arthritis, 1371. 
in coliform urinary infections, 28, 29. 
in flea typhus, 270. 
in rheumatoid arthritis, 1354. 

Ill Still’s disease, 1366. 
skin eruptions duo to, 1448. 
stock, 19. 
typhoid, 06. 

Vaccinia, 157-160. 

Vaginal diphtheria, 101. 

Vagotonioity in relation to asthma, 1149. 

Vagus, anatomy and iihysiology of, 1518. 
in relation to heart-control, 848. 
involvement of, in cancer of oesophagus, 
557. 

in cerebellar apoplexy, 1603. 
lesions of the, 1518, 1520. 
role of the, in asthma, 1149. 

Valleix, the tender points of, 1522. 

Valvular changes in chronic endocarditis, 
925, 926. 

disease in scjitic endocarditis, 925-945. 
of heart, chronic, 920, 921. 
cetiology of, 926, 927. 
eflects of, on walls of heart and 
other organs, 917-930. 
syphilis as cause of, 926. 
treatment of, 944, 045. 
of left side of heart, results of, 920-930. 
diseases, chronic forms of, 925, 926. 

proportions and combinations of, 926. 
lesions in relation to myocardium, 851. 

Valvulitis, 914. 
in chronic endocarditis, 925. 

Van den Bergh’s reaction, 685, 086. 
interpretation of, 686. 
test for excess of bile pigment in blood, 
685. 

in pernicious anreinia, 603, 781. 

Van den Burgas diet in sprue, 640. 

Van Slyke’s method of estimating CO, in 
blood, 406. 

Varicella, 160 ; and see Chicken- pox. 
hullosa, 160. 
gangrenosa, 160, 161. 
heemorrbagica, 102. 

Varicose aneurysm, 1053. 
eczema, 1414. 
ulcer of ieg, 1404. 
zone of alarm, lldV. 

Variola, 146 ; and see Small-pox, 
minor, 150. 

diircrontial diagnosis of, 152. 

Varioloid, 161. 
varicella, 151. 

Vascular reaction of skin to irritants, 1072. 
stasis of lower limbs, chronic, 1404. 

Vasomotor disturbances in Kaynaud’s 
disease, J075, 1070. 
instability, signs of, 1072. 


Vasomotor neuroses, 1072-1080. 
factors involved in, 1072. 
symptoms after arsphenamino remedies, 
211 . 

after snako-bito, 330. 
in irritable heart, 878. 

Vasovagal attacks, 854, 874, 1666. 

in anxiety states, 1861. 

Vegetables, anti-scorbutic value of, [ 449, 
450. 

as sour CO of food poisoning, 396. 
table of, in relation to diabetic diet, \l26. 
value of, in scurvy, 449. 

Vegetations, valvular, 915, 919, 1059. 

Veldt sore, 1496. 

Venesection in aneurysm, 1050. 

Ill heart failure, 872, 874. 
n hyperpiotic kidney, 1323. 
n hypertension, 996. 
in pneumonia, 1235. 
u polycytlncmia, 794. 
n pulmonary hypcr.Temia, 1161. 
n pulmonary oedema, 1162. 
in uriemia, 1328. 

value of, in reducing blood-pressure, 996 
1069. 

Venoms, snake, 329. 

Venous dilatation in ascites, 764. 

pulsation in aortic incomjietonce, 933. 
pulse, forms of. 850, 851. 
thrombosis, 1060, 1061. 
in typhoid, fever, 81. 

Ventricles, dilatation of, in hydrocephalus 
1545, 1540, 1547. 
lateral, tapping of, 52. 

Ventricular complex in electro-cardiograin 
1002 . 

flbrillation, 861, 003, 904. 

Ventriculin m pellagra, 466, 
Ventriculography in intracranial tumourB, 
1544. 

Ver du Cayor, 327. 

Ver macaque, 327. 

Verbigeration, in schizoplirenia, 1871. 
Vernix caseosa, golden, in or 3 ^throblastosis 
ftntalia, 788. 

Veronal, addiction to, 1812. 

Verruca illiformis, 1482. 
necrogenica, 1462. 

fif tuberculou.y origin, 31. 
plana Juvenilis, 1482. 
plantaris, 1482. 
vulgaris, L482. 

Verruga peruviana, 132. 

Vertebral column, syphilitic disease of, 1634. 
tumours in relation to compression of 
cord, 1715, 1723, 1725. 

Vertigo, 1516, 1517. 
in caisson disease, 336. 

Ill cerebellar lesions, 1602. 
in paroxysmal tachycardia, 892. 
labyrinthine, 1517 ; and see M6nidre’B 
disease. 
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Vesical crises in tabes, 1647. 
tuberculosis, 1337. 

Vesicle, 1398. 

Vesico-colic fistula in diverticulitis, 661 
662. 

Vesicular breathing, 1082. 

Vestibular irritation in sea-sickness, 341. 
lesions, tests for, 1514. 

“ VI ** antigen, 687. 

Vibrio of cholera, 118, 119. 

Vicia satlva, 392. 

Vidal, lichen simplex chronicus of, 1474. 

Vijochin, 218. 

Vincent’s angina, 637, 538. 

complicating glandular fever, 287. 
contrasted with diphtheria, 104, 638. 
organisms in ulccro - membranous 
stomatitis, 527. 
spirilla in measles, 139. 
in throat, 98, 104. 

Vinegar worm, 316. 

Viper, Russell’s, 332. 

Viperine venom, 329, 330. 

Virilism, 509-611, 
in acromegaly, 473. 
in Cushing’s syndrome, 476. 

Virulence, bacterial, 2 , 15. 

Virus diseases, 8-10. 

of nervous system, 1567-1588. 

“ Virus en cage,*’ 247. 

“ Virus fixe ** of rabies, 295. 

Virus of lymphopathic venereum, 184. 
of measles, 136. 
of yellow fever, 177. 
pantropic, 177. 

Viruses, filtrable, 8-10. 

diseases due to, 9, 10, 133-184. 
Ultra-microscopic, 8-10. 

Visceral crises of tabes, 1646, 1647. 

Visceroptosis, 746-751. 

wtiology and pathology of, 746. 
in relation to movable kidney, 1347, 
1348. 

nervous symptoms in, 749, 

Vision, disorders of, m acromegaly, 472. 
in disseminated sclerosis, 1655. 
in hydrocephalus in children, 1549. 
in hypoparathyroidism, 501. 
in lethargic encephalitis, 1580. 
m migraine, 1695. 

Visual word centre, 1611. 

“ Visuals ” 1613. 

Vital capacity, 1084. 
lowered in emphysema, 1174. 

Vitamin, anti-scorbutic, in relation to 
scurvy, 449, 450, 453. 
deficiency in idiopathic stcatorrhoea, 635. 
in relation to arthritis, 1360. 
to chronic alcoholism, 358, 369. 
to calculus formation, 1338, 
to beriberi, 446, 446, 449. 
to osteitis deformans, 1384. 
to pellagra, 448, 463, 464. 
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Vitamin, fai-soluble, in relation to rickets, 
443, 444, 456. 
koagulation, 685. 

values of foods, 442, 444, 449, 460. 
Vitamin A (axerophtliol), 441-443. 
daily recjuiremont of, 442. 
effects of lack of, 442, 443. 
function of, 4-12. 
sources of, 441, 442. 
value of foods, 442. 

Bj (aneurin), 446-447. 

daily requirement of, 447. 
deficiency in relation to chronic 
alcoholism, 359. 
estimation of, 446, 
in diphthentie paralysis, 109. 
in pink disease, 300. 
ill relation to beriberi, 446, 447, 459, 
460. 

m treatment of chrome alcohol [sm, 
360. 

lack of, effects of, 447. 
value of foods, 446 ; UTid see 
Alien mi. 

deficiency, effects of, 445, 446, 447. 
sources of, 446. 

Bg, in relation to pellagra, 448, 463. 

Bg (riboflavin), 448. 
complex, 448, 440. 
complex composition of, 448. 

Bj, sources of, 448. 

B 4 , in maize, 448. 

Bfl (Adennm), 448. 

B 7 (nicotinic acid), 448. 

C, 449, 450. 

daily requirement of, 450. 
effect of heating on, 449. 
excretion of, 450. 

in relation to blood formation, 774. 

to scurvy, 449, 450, 451. 
in spondylitis ankylopoiotica, 1303. 
sources of, 449, 450. 

D, 443-416. 
action of, 443. 

artificial production of, 443, 444. 
effects of ovordosage of, 444. 
in relation to rickets, 443, 444, 
456. 

to teeth, 523. 
in tetany, 502. 

produced by ultra-violet inadiation, 
443, 444. 

relation of ergosterol to, 444. 
sources of, 443. 
standardisation of, 444. 
values of foods, 444. 

Dg (calciferol), 444. 

Do, 444. 

E, 445. 

deficiency, effects of, 445. 
in relation to sterility, 415. 
sources of, 445. 
varieties of, 446. 
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Vitamin K, 445. 

defective absorption of, in jaundice, 
685. 

in relation to coagulation of blood, 
809, 810. 
sources of, 445. 

K„ 445. 

Ka. 445. 

P, 450. 

Vitamins, 441-450. 

chemical characters of, 441, 442, 445. 
effect of cooking on, 449. 
fat-soluble, 441. 
groups of, 441. 

in pink disease, need for, .‘100. 
in relation to cosliac diseaBc, 634. 
to dental caries, 523. 
to epidemic drops}’^, 40 1, 462. 
to obesity, 439. 
to sprue, 638, 641. 

in treatment of hicmorrhagie scarlet 
fever, 78. 

of idiopathic stcatorrhma, 637. 
international standards for, 442, 446. 
list of, 441. 

Medical Research Council on, 440. 
water-soluble, 441 , 

Vitiligo, 1490. 

Vocal cords, abductor paialysis of, 1113. 
cortical ecntre.s for movements of, 
1114. 

epitbclioma of, 1111. 

in tabes, 1640. 

paralysis of, 1112-1110. 

pressure on, by aortic aneurysm, 1040. 

recurrent J3aralysi8 of, 1113, 

fremitus, 1082. 
resonance, 1084. 

Voice, change in, in paralysis agitiiiis, J670. 
in progre.^,sivc muscular atrophy, 1747, 
conduction, 1084. 

-production, faulty, 1103, 1104, 1108. 
sounds, 1084. 

“Voices,” in schizophrenia, 1870. 
Volhard's tests of renal efficiency, 1287. 
Vollmer’s patch test of tuberculo.siH, 1205. 
Voltage in relation to electrical injuries, 343. 
Voluntary movement, disorders imj^airing, 
1019. 

Volvulus as cause of acute intestinal ob- 
sti'Liction, 671, 672, 
complicating mcgacolon, 008. 

Vomiting, 569-571. 
acidosis m, 407. 

EetioJogy of, 569-571. 

after use of arsphenamine, 211. 

as cause of alkalosis and uraunia, 1321. 

at onset in pneumonia, 1228. 

black, post-operative, 008. 

central, 509, 570. 

cyclic, 407, 570. 

during sulphoiiamide therapy, 10. 
faecal, 673. 


Vomiting, hysterical, 570, 578. 
in achalasia of the cardia, 548. 
in acute appendicitis, 677. 
in acute catarrhal gastritis, 582. 
ill acute gastritis, 582. 
in acute hepatic necrosis, 096. 
in acute intestinal obstruction, 673. 
in acute m37^ocardiiis, 940, 
in acute necrosis of pancreas, 738. 
ill acute peritonitis, 754, 750. 
in acute poliomyelitis, 1570, 
in acute sujipurative gastritis, 583. 

Ill Addison’s disease, 50.5, 571. 

in alcoholic gastritis, 572, 702. 

in anorexia iiervo8,i, 573. \ 

in anoxannia, 340. ' 

in axioplexy, 1001. 

in appendicitis, 077, 08J. 

ill arsenical poisoning, 371. 

in bacillary dysentery, 110. 

in biliary colic, 7.30. 

in blackwater fever, 248. 

in botulism, 402. 

in caisson disease, 330. 

in cancer of the a^sophagus, 550. 

in cancer of the stomach, 001. 

in cardiac failure, 851, 875. 

Ill cerebellar apoplexy, 1002. 
in cerebral tumour, 570. 
in cerebro-spirial fever, 38, 41, 45. 
in cholecystitis, 725. 
in cholera, 120, 
in chronie alcoholism, 359. 
in chronic duodenal ileus, 008. 
in chronic gastric iih-er, 588. 
in chronic gastritis, 585. 
in cirrhosis of liver, 702. 
m congenital hyportroph)^ ol the jiylorus, 
606. 

in coronary occlusion, 992. 

Ill diphtheria, 99, 100, 102. 
m epidemic diarrhoea of children, 030, 
631. 

in epileiisy, 1685. 
in glandular fever, 290. 
in heat hypcrpyroxia, 349. 
in Henoch's purjiiu'a, 810. 
in hour-glass stomach, 004. 
in liyperparatliyroiciisra, 499. 
ill icterus gravis, 090. 
in intracranial abscess, 1553. 
in iiitracraiLial tumour, 570, 1541. 
in lead poisomng, 305. 
in lethargic encephalitis, 1578. 
in malaria, 242. 
in Meniere’s disease, 570, 1517. 
in migraine, 570, 1095. 
in nocro.His of liver, 090. 
in msophageal and pharyngeal iliver- 
■ticula, 551. 
in CBSophagitis, 552, 
in paratyphoid fever, 95. 
in plague, 120. 
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Vomiting in poBt-baeic meningitis of infants, 

in pregnanoy, 570. 
in pylono obstruction, 605. 
in relapsing fever, 235, 236. 
in renal colic, 670. 
in scarlet fever, 06, 69, 77. 
m Kca-aiokneBS, 341, 342, 570. 
in small-pox, 147, 156. 

Ill epirocliBctoais icttiro-luemorrLiagica, 
232. 

in suppurative cnccplialitis, 1553. 
in su])purativo pylcuihlebitis, 722. 
m tuborculouH meningitis, 1560. 
in typhoid, 83. 
in uraimia, 571, 1325. 
in waterbrash, 572. 
in whooping-cough, 111, 112. 
in yellow fever, 178, 179. 
morning, in alcoholics, 359, 572. 
of jiregiiancy, pernicious, 578. 
post-aiiaiethetic, 571. 
post-operative, causing peptic oesophag- 
itis and ulcer, 552. 
black, (308. 
projectile, 600, 607. 
reflex, 670. 

sickness ol Jamaica, 390 ; md sac Aokeo 
poisoning, 390. 
toxjpinia, 11, 
toxic, 670, 571. 
treatment of, 571. 
von Bechterew’s disease, 1302. 
von Behring on immune sera, 4, 6. 
von Bonsdori! count in inilmonary tuber- 
culosis, 1196. 

von Economo and lethargic enccxihahtis, 
1677, 1582. 

von Gierke’s disease, 692. 

von Graefe's sign m Graves’s disease, 487. 

m myasthenia gravis, 1795. 
von Hoyden 6S3 (neostibosan) in kala-azar, 
264. 

von Jaksch’s disease, 792 ; and see Ansomia 
psoiido-leukasmica infantum, 
von Recklinghausen, generahsod osteo- 
lihrosis of, 498. 

Vulva, granuloma of, in schistosomiasis, 309. 

jjajiiliomata of, in rhinosporidiosis, 193. 
Vulva pruritus oi, in diabetes, 416, 1403. 
Vulvar diphtheria, 101. 

lesions m l 3 nnphopathia venereum, 184. 
Vulvitis in typhoid, 86. 

Waller’s caxnHary electrometer, 999. 

War conditions m relation to acute bron- 
chitis, 1135. 

in relation to heart, 877. 
in relation to hysteria, 1879, 1881, 
1882, 1884. 

Jn relation to typhoid, 79. 

Tiredisposing to aejitic endocarditis, 
918. 


War disease, nloero-mombranoua stomatitis 
as a, 627. 

mental disorders in, 1812, 1814. 

Warbles in myiasis, 327. 

V/aron Tay-Sachs* disease, 1624. 

Wart, post-mortem, 1462. 

Warts, 1481-1483. 
gonorrhoeal, 1482. 
liost-raortom, 31, 1462, 
senile, 1491. 

Wasp sting, anaphylactic symptoms after, 
326. 

Wassermann reaction as guide to treat- 
jiient, 221 , 222, 223. 
flrst aiipcarance of positive, 196, 197. 
hfPinol.yais as prmci])le of, 5. 
corebro-s})inal fluid, 1559. 
diagnosis of syphilis, 196. 
glandular fever, 287. 
s 3 '^philis of heart and aorta, 978. 
Hyxfliiha of the nervous system, 
1629. 

n tyiihus fever, 276. 
u Vincent’s angina, 538. 

Water as vehicle of cholera infection, 119. 
of ty|ihoid infection, 79, 91 . 
drinking, contamination of, 362, 393. 
gas, dangers of, 379. 
lead con tarn illation of, 362, 366, 394. 
supply in relation to goitre and cretinism, 
495, 496. 

Waterbrash, 571, 672. 
Waterhouse-Friderichsen syndrome, 508. 
Water-pock, 160. 

Watsonius watsoui, 305. 

Waxy disease of arteries, 1040. 

kidney, 1040, 1328. 

Weber’s compass test, 1528. 
syndrome, 1507, 1531. 
test for nerve deafness, 1515. 
Weed-killer, arsenical, 371. 

Weigl’s anti-typhus vaccine, 280. 

Weil’s disease, 231 ; and see Spirocheetosis 
ictoroh femorrhagi ca. 

Weil Felix reaction, 268, 269, 270, 276. 
Weil strain of loptospira, 230. 
Werdnig-HoOmann disease, 1756. 
Werlhof’s disease, 813. 

Wernicke’s encephalitis hsmorrhagica 
superior acuta, 1507. 
hemianoplc pupil phenomenon, 1508, 
1529. 

“ Wet brain,” 356. 

Weyl’S tost for creatinin, 1284. 

Wheal, 1072, 1308. 

Wheat-germ oil in treatment of habitual 
abortion, 446. 

Whip-cord artery, 1036, 1066. 

-worm, the, 323. 

White nervous matter prone to suffer in 
caisson disease, 333, 336. 
White-spot disease, 1475. 

Whitfleld’S ointment for ringworm, 1438. 
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Whitlow, 1730. 
diphtheritic, 101. 
eypMlitic, 198. 

Whitlows in syringomyelia, 1401, 1730, 
Whooplng-oough, 109-116. 

Widal test, 6, 87. 

Willl$, the circle of, 1692, 

in relation to aneurysm, 1588. 

Winckers disease, 792. 

“ Winged scapula,” 1620, 1768. 
Winterbottom’S sign in African trypanoso- 
miasis, 268. 

Wirsung’s duct in relation to chronic pan- 
creatitis, 740. 

Wohlfartla magnldca, 326. 

Woillez, maladle de, 1169, 1232. 

Wolff’s bottles for use after pleural effusion, 
1264. 

Wolves, rabid, and rabies, 1586. 

Wood’s glass for diagnosis of ringworm, 
1434. 

Wool-sorter’s disease, 57 ; and see 
Anthrax. 

Word-blindness, in lesions of occipital 
lobe, 1629. 

in lesions of temporal lobe, 1630. 
pure, 1610, 1612. 

Word-deafness, 1611, 1612, 1613. 

in lesions of temporal lobe, 1530, 
Wounds, diphtheria of, 101 . 
in relation to septioaamia, 12. 
scarlet fever after, 70. 

Wrist-drop in beriberi, 461, 
in lead palsy, 366, 1789. 

Writer’s cramp, 1696, 1697. 

Writing, executive areas for, 1691. 
Wuchereria bancroftl, 316. 

Xanthin in urine, 1284. 

Xanthochromia (of cerebro-spinal fluid), 
1667, 1720. 

Xanthoma, 684, 834, 1468. 
diabetieorum, 1468. 
planum, 1468. 
tuberosum, 1468. 

Xanthomata in Hand-SehiiUor-Christian’s 
disease, 483. 

Xanthomatosis of skin, 834. 

Xanthopsia, 685. 

Xenopsylla oheopis, the rat-flea of plague 
and typhus, 126, 269. 

Xeroderma, 1398.. 
pigmentosa, 

Xerophthalmia, carotene in relation to, 
442. 

in idiopathic steatorrboca, 635. 
in vitamin deficiency, 442. 

Xerosis bacillus, 97. 

Xerostomia, 529, 530, 

X«ra^ appearances in cancer of stomach, 

in gout, 434, 436. 
dermatitis, 1411. 


X'-ray diagnosis of cancer of colon, 659. 
of chronic gastric ulcer, 689. 
of diverticulitis, 661. 
of enlarged mediastinal glands, 1279, 
1281. 

of hour-glass stomach, 604. 
of intestinal stricture, 661. 
of intracranial tumours, 1644( 
of pleurisy with effusion, 126fe. 
of pulmonary tuberculosis, la04. 
of renal calculi, 1343. \ 

of visceroptosis, 748. \ 

examination, importance of, in thoracic 
aneurysm, 1049. \ 

of intestinal functions, 613, 61-4 620. 
treatment, of acne vulgaris, 1431. ' 
of actinomycosis, 188. 
of agranulocytosis, 801. 
of aneemias, 822. 
of blastomycosis, 191. 
of chronic myeloid leuka3mia, 804, 806. 
of eczema, 1417. 
of erysipelas, 21. 

of essential thrombocytopenia, 815. 
of Graves’s disease, 491. [ 

of Heerfordt’s disease, 533. 
of Hodgkin’s disease, 843. 
of leukcomia, 805, 806, 809. 
of lymphosarcoma, 844. 
of osteo-arthritis, 1361. 
of polyoythajmia, 794. 
of pruritus, 1404. 
of ringworm of scalp, 1436. 
of splenic aneemia, 832. 
of spondylitis, 1364, 1365. 
of B 3 nringomyelia, 1733. 

X-rays in diagnosis of tuberculosis, 1206. 
uses of, in mdustry, 361. 

Yatren in amcebio dysentery, 265. 

Yaws, 225-227. 

Yeast as source of vitamins B, and B., 446, 
449. 

extract in chronic alcoholism, 360. 
in pellagra, 466. 

in tropieal macrocytic ansemia, 468. 
irradiated, 444. 
vitamin content of, 444, 440. 

Yellow lever, 176-180. 

Jack, 176. 

Yersln and Lusdg’s anti'^plague serum, 128. 

Zenker’s vitreous degeneration of musole, 
1373. 

in typhoid, 80. 
in typhus, 276. 

Ziehl-Meelsen staining of tuberculous sputa, 
32. 

Zieinann’s stippling in malaria parasite, 
241. 

Zootoxins, 328. 

Zoster, 1683. . 

Zymoseiu ol panereas, 737. 



